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The COMPASS Viewer is used to display and manipulate computer models of your cave surveys. The Viewer has the ability to manipulate the largest caves at very high speed, giving you real-time animations, zooming, panning and fly-throughs of the cave. The Viewer also has dozens of features that allow you to highlight, analyze and display information about the caves that you are viewing. Finally, the Viewer allows you to create and publish a variety of images and multimedia presentations. Here is an overview of the functioning of the Viewer:

	Terminology
Getting Started
Getting Help 

Opening Files
Navigating 

Standard Features
	Special Features

HYPERLINK \l "topic_HeadOptions" 
Settings
Options and Preferences 

Printing and Plotting
Realtime Drawing
Technical Details


Navigating

xe "Navigating"
When you are working with a large and complex cave, finding a particular part of the cave can be difficult. For this reason, the Viewer has many features that allow you to select and view portions of the cave for detailed examination. It also has the ability to navigate through the cave in real-time, so you can spontaneously move to any part of the cave you want. Here is a detailed description of the process of navigating:

	Modes
	Tools

	Overview/Zoom Mode
Zooming and Panning
Plan and Profile Views
Zooming Modes
Refresh Modes
	Tool and Status Bars 

Toolbar Functions 

Auto Repeat Buttons
Right-Click Context Menu
Short Cut Keys
The Compass

	Actions
	Settings

	Redrawing the screen
Rotating The Cave
Aborting Redraws
Exact Scale
Resetting Pans and Zooms
Undoing Pans, Zooms and Rotations
Dragging and Flying
Real Time Drawing
Saving Views of a Cave
Saving Plot Files
	Pan/Zoom Increments 

Setting Exact Scales 

Scale Units 

Scaling Screen and Plots
Default Settings


Features
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xe "Features\\:Standard"
The Viewer give you the ability to color the cave map based on many different criteria. You also have the ability label portions of the cave. These features help to orient you and help you zero in on points of interest in the cave. Here is detailed information about 

	Coloring
	Labeling

	Coloring by Depth 

Coloring by Section 

Coloring by Survey 

Coloring by Year 

Color by Distance
Color by Entrance Distance 

Color Options
Color Printing and Plotting 

Colors, Pure and Dithered
24 Color Mode
	Labeling Stations
Show Elevations
Shot Information 

Station Handling 

Depth Bars
Legends
Fonts



xe "Features"

xe "Features\\:Special"
The Viewer has dozens of advanced features that allow you to locate, highlight, analyze, and view specialized aspects of your cave survey data. It also has specialized features for publishing, exporting and importing images. Here are detailed descriptions of these features:

	Tools
	Display/ Viewing

	Locate/Identify Surveys Items 

Editing Surveys From The Viewer

HYPERLINK \l "topic_Measure" 
Measuring Distances and Angles 

User Tools
Using Images

Plotting On Images 

Exporting Plots And Images 

Movies/Animations
	Passage Wall Modeling 

Stereo (3D) Images
Complex Plotting
Quad Maps 

Shadow Box/Grids 

Analysis Tools

Graph Tools 

Passage Morphology


Settings, Options and Preferences
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xe "Settings\\:Options and Preferences"

xe "Options"

xe "Settings"
The Viewer allows you to control the operation, layout and configuration of the program to meet your needs and preferences. Here is detailed information about controlling the settings and preferences:

	Colors/Fonts
	Modes Settings

	Color Options 

Colors and Fonts Window
Fonts
Feature Settings

Viewer Settings
Legends Settings 

Station Handling 

Wall Modeling Options 
	Refresh Modes
Printer Settings

Printer Modes
Print Options
Saving/RestoringSaving/Restoring Default


Printing and Plotting
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xe "Plotting and Printing"
All images generated by the Viewer can be printed to create a hard copy on paper. There are many printing options that give you complete control over the appearance and placement of images on paper. The Preview options allow you to see exactly what will appear on paper before you print. Here are detailed descriptions of the printing options:

	Basic Printing/Plotting
	Print Options

	Printing or Plotting Caves 

Print Preview
Multi-Page Printing
Print Setup

Printer or Plotter Setup
Portait/Landscape Modes
Printer Setup Problems 
	Print Options
Scaling Plots
Color Printing and Plotting
Line Plotters


Getting Started

xe "Getting Started"
The Viewer is normally run automatically by the COMPASS Project Manager when you want to view a cave. The Project Manager automatically selects the proper files and instructs the Viewer to open and display them. You can also open and display cave files in other ways. 

Once you have opened a Plot file, the Viewer immediately displays the cave. You can now manipulate the image of the cave in hundreds of ways. Here is a list of the most important operations: 

	Terminology
Viewing Modes 

Actions
	Standard Features
Settings, Options and Preferences 

Printing and Plotting



Getting Help

xe "Getting Help"

xe "Help"

xe "Help\\: Getting"
Help is available throughout COMPASS. Most windows have help buttons. If there is no help button, pressing the F1 key will usually get help for a particular part of the program. 

Opening Files

xe "Opening Files"

xe "Files"

xe "Files\\:Opening"
The Viewer is normally run automatically by the COMPASS Project Manager when you want to view a cave. The Project Manager automatically selects the proper files and instructs the Viewer to display them. Thus, most of the time, files will already be open when you run the Viewer. You can, however, open files in other ways.

Plot Files. The Viewer displays COMPASS "Plot" files. Plot files contain all the information needed to display and analyze cave data. Plot files have the extension ".PLT" and they are automatically generated by the Project Manager whenever they are needed. Once they have been created, you can view them at anytime without the need to run the Project Manager or process the data again.

Opening Plot Files From Explorer. You can view COMPASS “Plot” files by double click-on them in Windows Explorer or any other Windows tool that displays files. If COMPASS has been properly installed, any file with the Viewer’s Icon next to it can be displayed this way (see the icon at the top of this page.) If you have enabled Explorer to display file extensions, you can double click-on any file with the “PLT” extension and view it. (See the “Folder Options” in Explorer.)

Manually Opening Files. You can also open and view plot files directly from the Viewer. To do this, select "File"|"Open PlotFile" option from the menu bar. You can only view files that are plot files.

Reading The Plot File. Once a file has been selected for viewing, the program begins to read the cave information into memory. While this is happening, the program displays a count of the number of surveys read into memory. As the information is read into memory, the program allocates memory from Windows. Depending on the size of the cave, and the number of other programs running in Windows, you may notice pauses in the loading process. These pauses are due to Windows rearranging memory in order to satisfy the Viewer's memory requests. After the data is loaded, the cave is automatically displayed to the screen. 

View Modes

xe "View Modes"

xe "Modes"

xe "Modes\\: Viewing"
There are two basic modes for viewing a cave: Overview Mode and Zoomed Mode.

Overview Mode. In Overview Mode, you see an overview of the whole cave viewed from above. Superimposed on top of the image of the cave there will be a box called the Selection Box.

Zoomed Mode. In Zoomed Mode, you see a magnified view of the cave that shows only what was enclosed in the Selection Box. Thus, Zoomed Mode gives you a detailed, magnified view of any part of the cave.

Using The Modes. The Viewer allows you to instantly switch between Overview and Zoomed Mode. As a result, no matter how much you pan, zoom or rotate the cave, you can always switch back to Overview Mode and know precisely what part of the cave you are viewing. The program normally starts in Overview Mode. When you have selected the proper view of the cave with the Selection Box, you can zoom in by clicking on the "Draw" button on the Tool Bar. You can also zoom using the Right-click Context Menu, hitting the "D" key, the <Enter> key, or the "Draw"|"Redraw" option from the menu. This will put you in Zoomed Mode. 

After you are in Zoomed Mode, you can continue to pan and zoom. At anytime, you can return to Overview Mode and see the whole cave and Selection Box. The box will reflect all of the pan and zooms you have done while in Zoomed Mode. To return to Overview Mode, click-on the “Overview” button on the Tool Bar, hit the Esc key or select "Draw|Overview" option from the menu bar. 

Zooming

xe "Zooming"

xe "Selection Box"
When a cave is first plotted on the screen, you see an overview of the whole cave. It is often useful to zoom in on certain parts of the cave to examine them in detail.

Selection Box. The Viewer uses a "Selection Box" to zoom in on portions of the cave. The Selection Box shows you what part of the cave will be displayed when you zoom. When a cave is first plotted, the Selection Box is drawn around the outer edge of the window. You can shrink the box and move it around. It will also rotate to show you the angle of rotation. If you are in profile mode, the top and bottom of the Selection Box will disappear, illustrating the fact that, in profile mode, you "look" through the box from the angle of rotation. 

Magnifying. Shrinking the Selection Box is the equivalent of magnifying the image of the cave. As the box gets smaller, less of the cave will be selected for viewing and so it will be bigger. Likewise, as the box gets larger, the more of the cave is selected and so the magnification is reduced.

There are several ways to change the size of Selection Box. You can use the Plus and Minus buttons on the Tool Bar to increase or decrease the magnification. (Note: These buttons can auto repeat to speed the changes.) You can also do the same thing using the PageUp or PageDown keys and the "View"|"Zoom In" and "View"|"Zoom Out" options from the menu bar. 

Panning. You can also move the box from side to side or up and down. This operation is called "panning" and it changes what part of the cave will be selected for viewing. You can pan the selection box by click-on the “arrow” buttons on the Tool Bar. (Note. These buttons can auto repeat to speed the changes.) You can also use the “Arrow Keys” on the keyboard or the “Action|Pan” options from the menu bar.

Using The Mouse. You can also use the mouse to set the position and size of the selection box. You do this by moving the mouse cursor to a location on the screen, holding down the left mouse button and dragging the cursor across the screen. As the cursor moves across the screen, a Selection Box will form that tracks the mouse. In this way, you can place a precisely sized Selection Box anywhere you want on the screen. To help you do this, you also have control of how the box is drawn. You can choose to have the box expand from the center or from the corner. 

Entering The Box. Again, the Selection Box shows you which part of the cave is selected for viewing. Once you have selected a portion of the cave for more detailed viewing, you can change to Zoomed Mode and “enter” the box to see a more detailed view of the cave. In other words, the area selected in the box is expanded to fill the whole screen, thus magnifying the image. Since this is such a common operation, there are four ways to do this: 

1. Click-on the "Enter Box/Redraw" button on the tool bar. 

2. Use the Right-Click Context Menu. 

3. Hit the "D" key, or the <Enter> key on the keyboard. 

4. Select the "Draw"|"Redraw" option from the menu, 

Instant Action. After you have “Entered” into the box, things work a little differently. Every action is carried out immediately. For example, if you drag the mouse across the screen, a box will be drawn, but when you release the mouse button, the cave is immediately redrawn to match the box you have created. Likewise, any pan, magnify, rotation or change of modes will occur immediately. When you change back to Overview Mode, the Selection Box will stay on the screen and actions won’t be carried out immediately.

Viewing Angles

xe "Viewing Angles"
Caves can be displayed with two basic views Angles: Plan Mode and Profile Mode.

Plan Mode. In Plan Mode, you see the cave from above as though you were flying over it. The Viewer always starts in Plan View and Plan View is always used in Overview Mode so that you can see the whole cave. 

Profile Mode. In Profile Mode, you see the cave from the side as though you were looking at the cave from ground level. Profile Mode is the only mode that allows full 3D rotation of the cave. Also, you should understand that Plan and Profile Modes are different from rotating the cave. The Plan and Profile modes just represent the starting points for more complex rotated views of the cave. 

Changing Modes. To change between Plan and Profile modes, click-on the "Plan/Profile" button or choose "Display"|"Profile" from the menu bar. If the program was in Plan Mode, it will change to Profile Mode and vice versa. You can also toggle between Plan and Profile by typing "V" on the keyboard or by click-on the Plan/Profile display on the Status Bar.
When the program is in Overview Mode and the program is in Profile Mode, the top and bottom of the Selection Box will disappear. This illustrates that in Profile Mode, you are looking from the side of the cave and thus looking “through” the box. By looking at the sides and the open part of the Selection Box, you can see exactly which parts of the cave will be shown when you Enter the box. Once you have selected a view that you like, you can display that view by entering the box and changing to Zoomed Mode.
Rotating The Cave

xe "Rotating The Cave"
The cave can be rotated around two different axes. When the cave is rotated around the vertical axis and in the horizontal plane, this is called "Yaw" rotation. When the cave is rotated around the horizontal axis and in the vertical plane, this is called "Pitch" rotation. The cave can be rotated around any point in these two planes. 

1. Yaw Rotation. You can visualize Yaw rotation as the kind of rotation a record player does. The "Home" key on the keyboard causes the cave to rotate clockwise when viewed from above. The "End" key on the keyboard causes the cave to rotate counterclockwise. Also, the buttons with the "curved arrows" on the tool bar rotate the cave. Finally, the 3D Compass allows you to visually Yaw rotate the cave. 

If you are in Overview Mode, the Selection Box will rotate showing you the angle of rotation. Note that the box rotates in the opposite direction as the cave. The angle of rotation is specified in the Status Bar 

2. Pitch Rotation. To prevent hopeless confusion, Pitch rotation is only applied when you are in Profile Mode. Changing Pitch angle causes the cave to tilt toward or away from you when the cave is viewed from the side. The F9 key causes the Pitch angle to increase, tilting the cave away from you. The F10 key causes the Pitch angle to decrease, tilting the cave toward from you. The "Pitch Up" and the "Pitch Down" buttons can also be used to tilt the cave image. Finally, the 3D Compass allows you to visually Pitch rotate the cave. 

Refresh Modes
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xe "Modes"

xe "Modes\\: Refresh"
When you resize or move the viewing window in the Viewer, the program has to redraw the image on the screen. If you are working with a large cave or if you are using a special feature like Passage Wall Modeling, redrawing can take a long time. For this reason, the Viewer gives you complete control over how the redrawing is done.

Redrawing. There are two situations where a Windows program has to redraw the image on the screen. The first situation is where the contents of the window are changed. In the Viewer, this occurs when you zoom, pan or rotate the cave. In the second situation, the contents of the window doesn't change, but the window itself is changed. This occurs when the window is moved, resized or covered up by a menu or window. This means that every time you shift the position of the window on the screen, select a menu item, or change a setting; you may have to wait several seconds to restore the image. This is especially frustrating because the actual cave image has not changed. 

Refresh Modes. There isn't much you can do about the first situation because the actual image has changed. However, there are several ways of dealing with the situation where the window is resized, moved or covered. As a result, the Viewer has three different "refresh" modes that control the way the screen is redrawn. You can change the Refresh mode by choosing one of the options in the "Option" from the menu. Here is a detailed description of each refresh mode: 

1. Plot Refresh. When Plot Refresh Mode is on, the cave is redrawn by plotting each and every passage line. If the cave is large, the computer slow or you are using one of the passage modeling modes, this can take several seconds. Under ordinary circumstances, it is the fastest way to zoom, pan or rotate. The main disadvantage of this mode is that screen tends to flicker if you are manipulate the cave in real-time. 

2. Hidden Refresh. In Hidden Refresh mode, the cave is drawn into “hidden memory” and then copied to the main screen. Because this copy operation is virtually instantaneous, changes appear to happen all at once. In other words, you don’t see screen begin erased or the individual passages being drawn and there is no flicker. This has the advantage of creating very smooth, movie-like pans, zooms and rotates. If you have a fast computer and video card, this option allows you to do Real Time Animations. The feature also has the advantage that it does not maximize the screen every time you change the image and it does not cause the tool windows to disappear.

The only disadvantage to this mode is that you can't see the image while it is being drawn so you don’t any way to gauge the progress. As a result, if the cave is very large or you are using one of the slower display features, there may be a long pause before the display changes.

3. Memory Refresh. When the Memory Refresh option is enabled, the program saves the whole screen image in memory whenever changes take place. This way, if the window changed, the program can just restore the image without having to draw each and every individual passage. This makes resizing, moving or uncovering the screen virtually instantaneous.

There are some disadvantages to Memory Refresh Mode. First, there is a slight pause to save the image any time you zoom or pan. This slight pause may slow the program slightly on a slow computer. Second, Memory Refresh maximizes the window so it fills the whole screen every time you zoom, pan, or rotate the image. This makes it hard to keep the window small and work with other programs. Finally, if you are using any of the special tools that are available in the Viewer, their windows will disappear momentarily whenever the screen is redrawn. 

Reseting Pans and Zooms

xe "Reseting Pans and Zooms"
Sometimes you will be zoomed or panned so far that you can no longer tell where you are in the cave. There are two options that are useful. First of all, you can return to Overview Mode. This will allow you to see the whole cave with the Selection Box showing you exactly what you were looking at. You can return to Overview mode by hitting the Escape key on the keyboard, or by selecting "Draw"|"Over View" from the menu bar. 

Reseting. Another option is to completely reset the program. This returns all the pans, zooms, and rotations to the starting condition. To reset the display, hit the Insert key or select "Draw|Reset Zoom/Pan". You can also reset individual items by click-on individual items on the status bar. For example, you can reset the rotation of the cave to zero by click-on the "Angle" item in the status bar. 

Undoing pans, zooms and rotations

xe "Undoing pans"

xe "Undoing pans\\: zooms and rotations"
Occasionally, you will make a mistake while you are zooming, panning and rotating and lose the part of the cave you were trying to view. For this reason, the Viewer is constantly saving previous views of the cave so they can be restored. The Viewer saves last 30 pan, zoom, rotation and viewing angle changes. This means that you can "undo" the last 30 changes and restore old views of the cave. You do this by click-on the “Undo” button on the Tool Bar. You can also select the "Draw|Undo" option from the menu bar or type the "U" key on the keyboard. Each time you preform the undo command, the program steps back to the previous view of the cave. Since the program only stores the last 30 commands, you can only do this 30 times.

Redrawing The Image

xe "Redrawing The Image"

xe "Drawing Images"
The screen can be redrawn at any time by selecting "Draw"|"Redraw" option from the menu bar. It can also be redrawn using the "redraw" button in the tool bar or by using the Right-Click Context Menu.
Aborting Redraws
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xe "Redraws"

xe "Redraws\\: Aborting"

xe "Drawing"

xe "Drawing\\: Aborting"
If the cave is large or your computer is slow, it may take several seconds for the computer to draw a cave plot. It is not necessary to wait for the program to finish before starting a new command. You can interrupt the process at any time by executing any normal mouse command such as click-on a Tool Bar button or selecting a menu item. This will cause the program to stop drawing before the plot is complete and allow the new command to begin. You can also abort drawing without executing a new command by clicking anywhere in the Viewer window.

Pan and Zoom Increments

xe "Pan and Zoom Increments"

xe "Increments"

xe "Increments\\: Pan_ Zoom and Rotates"
Each time you make a change to the pan, zoom and rotation using the Tool Bar buttons or key commands, the image changes by a certain predefined "increment." The size of the increment is important. For example, when your are zoomed-out on a big cave, you usually want to use large increments so you can rapidly zoom-in on a specific part of the cave. After you have zoomed-in, you usually want to use smaller increments so you don’t overshoot the target and you can get the precise view of the cave you want.  

Action Multiplier. As a result, the Viewer allows you to select the amount of pan, zoom and rotation that occurs with each keystroke or mouse click. This “Increment” or "Action Multiplier" selects the number of units each action accomplishes.

Setting the Multiplier. There are several ways to set the Action Multiplier. The easiest way is to use the "Multiplier" drop-down box on the tool bar. By click-on the arrow button next to the box, a list of all the increments will appear. This makes it easy to select the increment with a single mouse click. You can also set the Multiplier by clicking-on the “Change Multiplier” button on the tool bar or by typing the “M” key on the keyboard. This will cause the multiplier to change to the next value in the sequence. In this way, you can cycle through all possible increments. Finally, you can also set the multiplier by selecting "Preferences|Settings" from the menu bar.

Selecting Multipliers. Large multipliers are useful when you are zoomed out and need move quickly. Small multipliers are most useful when you have zoomed-in and need to make fine adjustments. The Action Multiplier can be set to .1, 1, 3, 5, 10 and 30. (These are logarithmic values, which give a broad range of multipliers.)

Multiplier Units. For pans and zooms, the multiplier units are in pixels. For rotation, the units are degrees. For example, if the multiplier is ten, pans and zooms will move ten pixels for each keystroke or mouse click. For rotations, each keystroke or mouse click will rotate ten degrees.

Tool and Status Bars

xe "Tool and Status Bars"

xe "Status Bar"
The Viewer has a special Tool and Status bar that helps you navigate the cave.

The Status Bar. The Status Bar is a narrow bar that is usually located at the bottom of the screen. It contains a number of boxes that display status information about the current state of the Viewer. Click here for a detailed explanation of the each status bar item.

The Tool Bar. The Tool Bar is a narrow bar that is normally located at the top of the screen below the menu bar. The Tool Bar contains buttons that perform various Viewer actions. This allows you to quickly manipulate the cave with single mouse clicks. Each button in the tool bar performs a specific function. Click here for detailed description of each function.

Displaying/Hiding. The Status Bar and Tool Bar can be displayed or hidden at any time. This can give you more screen space for viewing the cave. The Status and Tool bar can be toggled on and off by selecting "Options"|"Tool Box" or "Options"|"Status Box" from the menu bar.

Docked vs. Free-floating. RealTimeThe Tool Bar is normally attached to the top of the Window and cannot be moved. Likewise, the Status Bar is normally attached to the bottom of the window and cannot be moved. As a result, part of the screen that could be used for cave image is lost. To alleviate this problem, the Tool Bar and Status Bar can be converted to floating boxes that can be moved around with the mouse. To do this, turn off "Horizontal Mode" by selecting "Options"|"Horizontal Bar" from the menu bar.

Status Items

xe "Status Items"
The Status Bar displays the current status of the Viewer. Here is a detailed description of each item:

Scale. This item displays the current scale setting. The scale can be shown in four different scale units. If the Viewer is in Overview Mode, the scale applies to the Selection Box. If the Viewer is in Zoomed Mode, the scale applies to the full screen image. Clicking-on the Scale display will cause it to reset to its initial value.

Zoom. This item displays the magnification factor for the display. The value is the number of times the display has been magnified. For example, if the zoom factor is two, the image size will be blown up to twice its unzoomed size. If the Viewer is in Overview Mode, the zoom applies to the Selection Box. If the Viewer is in Zoomed Mode, the zoom applies to the full screen image. Clicking-on the Zoom display will cause it to reset to its initial value.

Pan X, Y, Z. This item displays the current pan settings for the Viewer. This is the amount of movement in the east/west (X), north/south (Y), and vertical (Z) directions. A value of one corresponds to the width, height or depth of the cave. For example, if the X value is 0.5, the image would be panned half the cave width to the east. If the Viewer is in Overview Mode, the pan applies to the Selection Box. If the Viewer is in Zoomed Mode, the pan applies to the full screen image. Clicking-on the Pan display will cause it to reset to its initial value.

Angle. This item displays the current yaw rotation of the cave in degrees. The angle can be displayed in several different angle modes that base the angle on different references. If the Viewer is in Overview Mode, the angle applies to the Selection Box. If the Viewer is in Zoomed Mode, the angle applies to the full screen image. Clicking-on the Angle display will cause it to reset to zero.

Pitch. This item displays the current pitch rotation of the cave in degrees. The pitch rotation only manifests itself when the Viewer is in Zoomed Mode. Clicking-on the Pitch display will cause it to reset to zero.

Mode. This item displays the current view mode and angle mode in two boxes. The first box indicates if the program is in Plan or Profile mode. The second item indicates if the program is in Overview or Zoomed mode. Clicking-on either of the boxes causes the mode to toggle. To conserve space, the items are abbreviated:

	Plan
	= Plan View
	Over
	= Overview Mode

	Prof
	= Profile View
	Zoom
	= Zoomed View


FPS. This item displays the number of frames per second the image is being drawn at. The rate is a function of the computer speed, the size of the cave and what features are being displayed. The higher the number, the faster cave is being displayed. Frame rates faster than about 2 FPS allow for real-time cave animations.

Toolbar Functions

xe "Toolbar Functions"
The Tool Bar contains a set of buttons that perform many of the actions of the Viewer. Here is a detained explanation of the function of each button:

[image: image1] 

1. Reset. Causes the program to Reset Pans and Zooms.
2. Overview/Zoom. Causes the program to toggle between Overview and Zoomed modes.

3. Enter Box/Redraw. Causes the program to Redraw the screen.
4. Plan/Profile View. Causes the program to toggle between Plan and Profile Views
5. Undo Changes. Causes the program to undo the most recent Undo Pans, Zooms and Rotations.
6. Change Multiplier. Causes the Action Increments to cycle to the next value.

7. Multiplier Settings. Allows you to directly select the Action Increments. Clicking-on the down-arrow next to the box causes a list of increments to drop down. You simply select the increment from the list.

8. Drag Mode. This button toggles Drag Mode on and off. When Drag Mode is on, the button will remain in the “down” position.

9. Fit To Screen. This button adjusts the Zoom, Pan and Scrollbars so that cave will fit in the current screen size. This particularly useful when the Viewer window is small and you still want to see the whole cave.

10. Pan Up/Down/Right/Left. Causes the program to Pan the view in a particular direction. (These buttons can auto-repeat.)

11. Zoom In/Out. Clicking-on these buttons causes the program Zoom in or out. (These buttons can auto-repeat.)

12. Rotate Right/Left. Causes the program to Rotate the cave in the horizontal plane. (These buttons can auto-repeat.)

13. Tilt Up/Down. Causes the program to Tilt or Pitch the cave forward or backward. (These buttons can auto-repeat.)

14. Label Stations. Causes the program to toggle Station Labeling on and off.

15. Color By Elevation. Causes the program to toggle Depth Coloring on and off.

16. Label Elevation. Causes the program to toggle Elevation Labels On and Off. 

17. Stereo View. Causes the program to toggle Stereo Viewing Mode on and off.

18. Miniature Compass. This item is a miniature version of the standard 3D Compass. It is used to rotate the cave in 3D space and works exactly the same as the standard compass. Pressing the button to the right causes the standard compass to appear. 

Right-Click Menu

xe "Context Menu"

xe "Right-Click Menu"

xe "Menu"

xe "Menu\\: Context"
If you right click on the main Viewer screen a small popup menu will appear that give you quick access to several commands. This makes it easy to perform certain actions without having to find them in the main menu system or figure out what button or key to hit. Here is a detailed description of each menu option:

1. Enter Box/Redraw Screen. This option Enters or Zooms into the selection box if you are in Overview Mode. Otherwise, it redraws the screen.

2. Display Station At Cursor. This option displays the Section (File), Survey and Station nearest to the mouse cursor. It does this by display the  Find Survey Dialogbox, which allows detailed analysis of sections, surveys and stations near the cursor.

3. Edit Survey At Cursor. This option allows you to edit the survey nearest to the mouse cursor. Click here for detailed information about editing surveys from the Viewer.

Auto Repeat Buttons

xe "Auto Repeat Buttons"
Many Tool Bar buttons have the ability to "auto-repeat." This means that if you hold the left mouse button down, the action will be automatically repeated at a rate of ten times per second. This is useful for rapidly panning, zooming, and rotating. It also allows you to do Real Time Drawing. 

Accelerators Key

xe "Accelerators Key"

xe "Shortcut Keys"

xe "Keys"

xe "Keys\\: Shortcut"
Most Viewer commands can be performed from the keyboard as well as with the mouse. This can be useful because your hand doesn’t have to move back and forth between the keyboard and the mouse. It is easy to find out which keys perform which actions. Just browse through the items on the menu bar. The key that corresponds to each action will appear in square brackets to the right of the item. For example: “Zoom In     [Page Up]” (Note. The accelerator keys closely match the command keys for the DOS version of COMPASS.)  Here is a list of the currently available accelerator keys:

	Features
	
	Modes
	

	A

E

L

Y

T

M
	= Color By Survey

= Display Elevations

= Display Stations

= Color By Year

= Color By Depth

= Change Multiplier
	V =

Esc = 

Insert =
	Profile

Over View

Reset Zoom/Pan



	Actions
	
	
	

	D, Enter 

Page Up, Down

F9, F10

Left, Right Arrow

Up, Down Arrow

Home, End

U
	= Redraw or Enter Box 

= Zoom In, Out

= Pitch Up, Down

= Pan Left, Right 

= Pan Up, Down

= Rotate Right, Left

= Undo Last Action
	
	


The 3D Compass

xe "3D Compass"

xe "Compass 3D"
When you are doing complex rotations of the cave, it is sometimes difficult to understand exactly what you are looking at. For this reason, the Viewer has a special 3D Compass that shows the exact angle of rotation of the cave. You can enable the 3D Compass by selecting the "Options|3D Compass" option from the menu bar. 

Compass Directions. The 3D Compass consists of six arms that point north, south, east, west, up and down. Each arm is identified with a letter specifying the direction of the arm. For example, the arm labeled "N" points north. 

3D Aspects. To help you see the 3D aspects of the Compass, the arms that are further away are colored blue, while the arms in the foreground are colored red. (Because of the way your eye focuses on red and blue, the blue arms appear further away.) Also, the letters that are in the background are in lowercase while letters in the foreground are uppercase. 

Manipulating The Compass. The arms of the Compass can also be  draggedwith the mouse to set the cave’s rotation. You do this by moving the cursor to some point on the Compass, holding down the left mouse button and moving the cursor.

If you are in Plan View, the Compass can be dragged in a circle to change the Yaw Rotation. If you are in Profile mode, dragging the mouse horizontally across the Compass changes the yaw rotation. Dragging the mouse vertically changes the Pitch Rotation. 

Tracking. Depending on the mode you are in, the image of the cave will track in real-time with the position of the 3D Compass. In other words, the cave will change as the Compass changes. In order for the cave to track the Compass changes, the Live Tracking option must be enabled. Also, Hidden Refresh or Plot Mode Refresh must be enabled. 

Dragging and Flying Through the Cave

xe "Drag Mode"

xe "Tracking"

xe "Tracking\\: Drag"
Drag Mode. Drag Mode is an option that allows you move the Selection Box or the cave by dragging the cursor around the screen. This can be very useful selecting part of the cave for viewing or for positioning the cave on the screen. You can turn on Drag Mode by clicking-on the "Drag Mode" button on the Tool Bar. Status Likewise, you can disable Drag Mode by clicking-on the button again. You can also turn it on or off by selecting the "Mode|Toggle Drag Mode" option from the menu bar. When Drag Mode is enabled, the mouse cursor changes to a "four-arrow" shape.

Dragging The Selection Box or Cave. In Overview Mode, you can directly drag the Selection Box with the mouse cursor. If the Viewer is in  Zoom Mode,you can directly drag the cave with the mouse cursor. Just place the cursor on the screen, hold down the left mouse button and drag. The cave or the Selection Box will follow the cursor to a new position. 

Flying Through The Cave. Drag Mode also gives you the ability to fly through the cave with the mouse. You do this by holding down the "Middle" mouse button. If you don’t have a three-button mouse, hold down the "Shift" key and the "Left" mouse button. If you move the mouse forward, the Viewer will continuously zoom in toward the cave. Likewise, if you move the mouse backwards, the Viewer will zoom out. If you move the mouse to the left, the image will pan toward the left side of the cave. Likewise, if you move the mouse to the right, the image will move to the right. This will give you the sense of flying into and through the cave. (Note. You can achieve similar rotational effects using the 3D Compass to rotate the cave in real-time.)

Tracking. As you move the mouse across the screen, the program will continuously redraw the cave to keep up. When you have a fast computer or a small cave, the Viewer can keep up with the mouse. However, if the cave is large or the computer is slow, the redraws may lag behind the mouse. This can be a bit confusing. As a result, the Viewer allows you to turn off "Live Tracking." When Live Tracking is enabled, the Viewer will redraw the cave every time the cursor has been moved a small distance. When Live Tracking is disabled, the cave is not redrawn until you release the left mouse button. Live Tracking can be enabled or disabled in the "Settings" window. 

Real Time Motion and Drawing Speed

xe "Real Time Motion"

xe "Drawing Speed"
Speed is one of the most important aspects of a cave survey program. The faster the program can display the cave, the easier it will be for you to scan through the passages and select a particular portion of the cave for viewing. Also, being able to manipulate the cave rapidly allows you to see aspects of the structure and geology that would be invisible otherwise. Speed is also extremely important when you are working with large caves. The current version of the COMPASS Viewer is highly optimized for high-speed drawing. It is as much as 20 times faster than previous versions.

Real-time Motion. If your computer is fast enough and the cave isn't too big, the Viewer will allow you to rotate and move through the cave in real-time. With real-time motion you can pan, zoom and rotate smoothly with no jerks or pauses, like watching a movie. To do real-time motion, set the Viewer for Hidden Refresh mode, use small Increments and use the auto repeat buttons. It is also useful to use the 3D Compass and the Drag Mode Option to manipulate the cave with mouse. 

Gauging Speed. The Viewer displays the drawing speed of the current image on the Status Line. The drawing speed is displayed in Frames Per Second (FPS.) The more frames per second that the program can display, the faster the real-time motion. For true real-time motion, you need about 5 FPS. Frame rates lower than 5 FPS will appear jerky, but will still be quite useable. 

Preformance. The ability to do real-time motion depends on many factors. Here is a detailed discussion of the factors that effect performance:

1. Computer CPU speed. Your computer’s CPU speed is the primary factor effecting the Viewer’s drawing speed. Current model computers with a fast video card can draw almost any cave with real-time motion. For example, current PC’s can draw all 110 miles (180 km.) of Lechuguilla Cave at about 30 frames per second. 

To give you an idea of the correlation between CPU speed and drawing speed, here is chart showing the drawing speed for the 110 miles (180 km.) of Lechuguilla Cave. (Note: Lechuguilla Cave is growing about as fast as the Viewer has speeded up.)

	CPU
	Time
	FPS

	1 Ghz Pentium IV
	0.03 Seconds
	30

	500 Mhz Pentium III
	0.06 Seconds
	15

	200 Mhz Pentium 
	0.16 Seconds
	6

	90 Mhz Pentium
	0.83 Seconds
	1.2

	33 Mhz 486
	5.88 Seconds
	0.17

	33 Mhz 386
	11.11 Seconds
	0.09


2. Video Card. The type of video card you have in your system can make a real difference in the drawing speed. The best video cards use what is called “hardware acceleration” where the video card actually performs part of the work that is normally performed by the CPU. Since there is constant competition between companies, the best video changes from month to month. To find the best performing video card, refer to magazine and internet reviews.

3. Cave Size. Obviously, the more passage in a cave, the longer it takes to draw the image. 

4. Zooming. As you increase the magnification and zoom in on part of the cave, large sections of the image may be outside of the window. The Viewer has a special feature that allows it to skip over parts of the cave that are outside the window. This will dramatically increase the drawing speed.

5. Drawing Mode. The Viewer has many drawing modes and depending on how much work need to be done, the drawing speed can vary a great deal. The fastest mode is the basic, single-color mode with no special features enabled. It has been specially optimized for speed. For example, it is about three times faster than the color-by-depth modes. 

The Stereo Mode has also been highly optimized. This is because, in Stereo Mode, the program must draw two complete images of the cave. As result, even though it is highly optimized, it is about half as fast as the single-color mode. All other modes are slower. Modes that draw the passage walls and other complex features can be much slower.

6. Video Mode. Most video cards have several different operating modes. These modes can effect the drawing speed. For example, some older video cards run slower if you use higher resolution or more colors. However, most modern video cards have hardware acceleration, which allows them to use high-resolution and high-color modes without any speed penalty. Depending on the type of video card you have, it may be worthwhile to experiment with the resolution and the number of colors in your display.

7. Processor Types.  Different CPU’s have different capabilities and these capabilities can effect the drawing speed of the Viewer. For example, all 386’s and some 486’s didn’t have a floating-point math co-processor. Since the Viewer makes extensive use of floating-point operations, these processors could slow the drawing speed dramatically. Since most people are using Pentium or Athalon processors, this is not usually a problem. However, for best performance, you should be using a Pentium or 586 level computer.

Video Modes, Colors and Resolution

xe "Video Mode"

xe "Video Resolution"

xe "Resolution"

xe "Resolution\\: Video"

xe "Colors"

xe "Colors\\: Video"

xe "Video Colors"
Most video cards have several different operating modes. Each mode has a different resolution and different number of colors. For example, the most basic mode in Windows is mode called "VGA" which has a resolution of 640 by 480 and 16 colors. This means that the display has 640 pixels horizontally, 480 pixels vertically and can display no more than 16 colors at one time. Other common resolutions include 800x600, 1024x768 and 1280x1024. Other common color modes include 256 colors, 65,536 colors and 16 million colors.

Effects Of Video Modes. Higher resolution and more colors give better-looking images. However, different resolutions can have other effects. 

1. Speed. Some video cards run slower when you run at higher resolution or use more colors. This is usually not a problem with the latest “hardware accelerated” cards, but it can be a problem with older display adapters.

2. Image Size. Using higher resolutions cause various objects on the Windows screen to appears smaller. In the case of the Viewer, the resolution will effect the size of Scale Bar in the Legend. For these reasons, the video resolution is usually tied to the size of the monitor. For example, 640x480 resolution is usually used on 15-inch monitors, while 800x600 is usually used on 17 inch monitors.

Setting Video Modes. You can change your video mode by going to "My Computer" and opening the "Control Panel." Select the "Display" option and the "Settings" page. Some video cards also provide special tools that reside in the System Tray and make it easier to change video modes.

Settings Dialog Box

xe "Settings Dialog Box"
The Settings Window allows you to the set general operating characteristics of the Viewer. To access the Settings Window, select the “Preferences|Settings” option from the menu bar. Here is a detailed description of the Settings:

	Scale Units
Angle Display Mode
Display Units
	Action Multiplier Increments
Zooming Modes
Live Tracking


Scale Units

xe "Scale Units"

xe "Units"

xe "Units\\: Scale"
The status bar and legend ruler display the scale of the image on the screen. You can choose between several different scaling units. You can select Feet-Per-Inch, Meters-Per-Inch, Meters-Per-Centimeter and Ratio scale. To change scale units, select "Perferences|Settings" from the menu bar. Simply click on the appropriate units. 

Ruled Scales. Most scale units are associated with a “base unit” such as the inch or the centimeter. When these units are used, a “ruler” will appear in the Legend. If you select Feet-Per-Inch or Meters-Per-Inch, the ruler will be one inch long. If you select Meters-Per-Centimeter, the ruler is two centimeters long. 

Ratio Scales. When ratio scales are used, no ruler will appear in the Legend. When you select ratio scales, the scale is given as a ratio such as: 1:1000. This means that every unit on the plot represent 1000 units in real life. With Ratio Scales, any units can be used. You can use meters, feet or inches and the ratio. For example, if the scale were 1:1000, one inch on the plot would represent 1000 inches in the cave. Likewise, if the scale were 1:1000, one millimeter on the plot would represent one meter in the cave.

Windows Scales. Windows scales everything on the screen to be slightly larger than normal. This means that a "one inch" or “two centimeter” scale bar can be much larger on the screen. The actual size on the screen depends on the size of your monitor and the video resolution you are using. Windows does this to make the display easier to read. This does not effect printing. The Viewer always prints exactly at the scale specified.

Scale Units vs. Display Units. Scale Units are different from Display Units. Scale Units are only used for the ruler in the legend and the Status Bar. They are always expressed as a ratio such as feet-per-inch or meters-per-centimeter. Display Units are used to display absolute values like depth, distance or paper size. 

Angle Display Mode

xe "Angle Display Mode"
The Viewer starts by displaying the cave with north toward the top of the screen. However, you can rotate the cave so that north is in any direction. The Viewer displays the angle of rotation on the Status Bar or Status Box. This rotation angle can be used in different ways. For example, a geologist might want to know where the cave is viewed from, whereas, a cartographer might want to know how much the cave has been rotated. As a result, the Viewer allows the angle to be displayed in several different ways:

1. Cave Angle. This mode displays the number of degrees the cave has been rotated. For example, if the angle is 30 degrees, the northern part of the cave will be rotated 30 degrees to the east. 

2. Look To Angle. This mode displays the compass direction you would be looking toward if you were in profile mode. For instance, in the first example, the “Look To” angle would be 330 degrees. In other words, if the cave is rotated 30 degrees to the east, you will be looking 30 degrees west of north or an azimuth of 330 degrees.

3. Look From Angle. This mode displays the angle you are looking from when the cave is rotated. For instance, in the first example, the “Look From” angle would 150 degrees. In other words, if the cave is rotated 30 degrees to the east, you will be looking at the cave from the southeast at 150 degrees.

Display Units

xe "Display Units"

xe "Units"

xe "Units\\: Display"
When the Viewer displays any kind of distance value, you have a choice of the units used for the display. The Viewer displays distance values in several places including Station Elevations, Measurement Values, and paper dimensions in the Print Preview window.  You have a choice of using meters or feet.  To change the units, select "Perferences|Settings" from the menu bar. Simply click-on the appropriate units. 

Scale Units vs. Display Units. Display Units are different from Scale Units. Scale Units are only used for the ruler in the Legend and the Status Bar. They are always expressed as a ratio such as feet-per-inch or meters-per-centimeter. Display Units are used to display absolute values like depth, or distance or paper size.

Zooming Modes

xe "Zooming Modes"

xe "Modes"

xe "Modes\\: Zooming"
The Selection Box is used to select part of the cave for viewing. When the box is contracted, the view is zoomed or magnified because a smaller part of the cave is selected. To give you more control over this selection process, the Viewer gives you control over the way the Selection Box is expanded or contracted. You can set the mode by choosing the "Preferences|Settings" option from the menu bar. There are two options called "Center Zoom Mode" and "Corner Zoom Mode."

Center Zoom Mode. In Center Zoom Mode, the box expands and contracts around the center of the box. Center Zoom is useful for zooming in on a particular point in the cave. You just start with the mouse cursor on the point you are interested in and then drag. The box will expand around the starting point and will always remain centered on the starting point. 

Corner Zoom Mode. In Corner Zoom Mode, the box expands and contracts around one corner of the box. Depending on which direction you are dragging, the change can be centered around any corner of the box. However, it will always be centered on the starting point. If you are using the Tool Bar or keyboard commands to manipulate the Selection Box, the zoom will always be centered on the lower-left corner.

Corner Zoom is useful for selecting a group of passages in the cave. You just start with the mouse cursor to one side of the area of interest, and drag the cursor to the other. When you are done, the Selection Box will enclose the passages you are interested in. 

Station Handling

xe "Station Handling"
The Viewer allows you to mark or label the locations of survey stations in the plot. You have complete control over the way each station is marked. To set these options, select "Preference|Station Handling" from the menu bar. You have four options: 

1. Mark Stations. This option puts a small triangle on each station location. You can specify the size of the triangle in the "Mark Size" box to the right. The size is specified in points so that each mark will be the same size on different printers and video screens..

2. Label All Stations. This option prints the name of the survey station next to each station. You have control of the font and the color of the station labels.

3. Label Nth Station. This options skips stations so that every station location is not labeled. The number of stations to skip is specified in the “Label Spacing” box to the right. For example, if the Label Spacing is set to five, only every fifth station will be labeled. This option is useful when you have so many stations crowded on the screen that they are unreadable.

4. Label Junctions. The option only labels the first station in each new survey. This is useful because it avoids the clutter of having lots of station labels on the screen while it assures you that every survey is labeled. 

5. Mark Stations With. This option controls whether the stations are marked with a circle or a triangle. 

Colors and Fonts Dialog Box

xe "Colors and Fonts Dialog Box"

xe "Font Dialog Box"
The "Colors and Fonts" window allows you set all the colors and fonts for the viewing and printing caves plots. To access the "Colors and Fonts" window, select "Preferences|Set Colors and Fonts" from the menu bar. 

Colors and Fonts Pages. The window has two pages; one deals with Colors and the other deals with Fonts. You select each page by clicking-on the "Tabs" at the top of the window. Here are detailed explanations of each page:

Setting Colors 

Setting Fonts 

Once you have selected new fonts or colors, you can view the changes by  click-onthe "View Changes" button. The colors and fonts of the plot under the window will change to reflect your selection. Hitting the "Cancel" button exits the window and restores the original settings. 

Setting Colors

xe "Setting Colors"

xe "Colors"

xe "Colors\\: Setting"
The Colors Page of the Colors and Fonts Window allows you to set the colors that are used to display or print virtually every object associated with the cave or the Viewer. The colors are displayed in a list that consists of three parts: Section, Item and Color.

1. Section. The "Section" part describes the general category of color that is displayed. For example, the "Screen" category covers colors that are used to display the basic cave plot.

2. Item. The "Item" portion of the display gives a detailed description of what the color is used for. For example, the “Screen Background Color” would apply to the color used for the background of the plot screen. 

3. Color. The "Color" section shows a small box with a sample of the color. This is the color that is used to draw or plot the particular item.

Editing Colors. To change one of the colors, simply click-on the row with the color you wish to edit and then push the "Edit" button. This will bring up the standard Windows color selection window. You just select the new color and click-on the OK button.

Viewing and Undoing the Changes. Once you have made one or more changes to the colors, you can view the changes by hitting the "View" button. If you don't like the resulting color scheme, you can restore the original colors by hitting the "Restore" button. 

Notes On Special Colors. 

1. Selection Box. The color you set for the Selection Box may seem different when it appears on the screen. This is because the Box needs to be drawn on top of other colors on the screen and still be visible. As a result, the Box is drawn using a special operation that always makes the lines of the box contrast with the background. In the other words, if the background is dark, the line must be light and vice versa. Thus the only time the box will match the selected color is if the background is black.

2. Legend Colors. Legend Colors are used to plot various parts of the legend. There are three legend items that you can set, the Border, the Foreground and the Background. The Border Color sets border of the legend block. Certain items in the legend are drawn with the foreground color and certain items are drawn with the background color. For example, the compass north arrow and the ruler body are drawn with foreground color. The tick marks in the compass and the compass-circle are drawn with the background color. 

24 Color Mode

xe "24 Color Mode"

xe "Colors"

xe "Colors\\: 24 Mode"
The Viewer offers the option of displaying depth, surveys, and sections using either 12 or 24 colors. To change the number of colors, select "Options|24 Color Mode" from the menu bar. The 12/24 color modes also apply to the "Color By Depth" and "Color By Date" options in the Complex Plotting Feature. 

Twelve Color Mode. The Viewer normally uses a rainbow-colored pattern of 12 colors to display things like depth, surveys, dates etc. These colors were chosen because they are available in the basic VGA palette of colors. This means that these colors can be used with virtually any video card or in any video mode. However, these colors have several shortcomings. First of all, they are not evenly spaced. Second, the small number of colors means that subtle feature in caves may be invisible. 

Twenty-four Color Mode. Because of the limitations of 12-color mode, the Viewer also has the option of using a rainbow palette of 24 colors. These colors are evenly spaced, but they cannot be displayed in any video mode. They require that your video card be set to a video mode that has more than 256 colors. If you are running in a video mode that displays 256 or less, some of the colors will be lost. Most modern video cards support more than 256 colors with no speed penalties. Video cards have several different ways specifying the video mode. Here is a chart of common video modes and the number of colors:

	Mode
	Bits
	Colors

	
	
	

	Standard VGA
	4
	16

	Super VGA
	8
	256

	15 Bit Color
	15
	32,768

	16 Bit Color
	16
	65,536

	True Color
	24
	16,777,216

	32 Bit Color
	32
	4,294,967,296


Setting Color Modes. To set the video mode on your computer, go to "My Computer" and then select the "Control Panel" icon. Next, select the "Display" icon and choose the "Setting" tab. Select the number of colors from the "Colors" section. Also, some video cards have special tools that stay in the "System Tray" and allow you to quickly change video modes. 

VGA Palettes. One option for dealing with a large number colors in 256-color mode is to maintain specialized color palettes. I have chosen not to do this because it would require at least four different palettes and would interfere with the colors in the bitmap backgrounds. Also, most modern video cards support more than 256 colors without any speed penalties. (If anyone has a pressing need for palette support, let me know.) For more information, see the discussion on dithered colors. 

Colors, Pure and Dithered

xe "Colors"

xe "Colors\\: Pure and Dithered"

xe "Dithered Colors"
The human eye is capable of distinguishing millions of different colors. However, some video cards and some video modes are only capable of displaying a limited number of colors. For example, a standard VGA card can only display 16 colors.

Dithered Colors. When you run Windows in a mode that has a limited number of colors, Windows uses a process called dithering to create the extra colors it needs. Dithering mixes the dots of two different colors to get a new color. From a distance, dithered colors look like a pure color but they are really a mixture of two colors. 

Drawing Lines. Unfortunately, lines can only be drawn using pure colors. This means that when the Viewer draws cave lines, it can only use pure colors. As a result, the number of colors that can be used to draw lines is limited by the video mode. If you want to use a broad range of colors, you must use a color mode that supports a large number of colors. For more information, see the discussion on 24-color mode.
Setting Fonts

xe "Setting Fonts"

xe "Fonts"

xe "Fonts\\: Settings"
Windows allows you to install many types and styles of fonts on your computer. The Fonts Page of the Colors and Fonts Window allows you to select which of these fonts will be used when the viewer prints or displays any text. For example, you can control the size, color and typeface of the text used to print the Station Labels. The fonts used by the Viewer are displayed in a list that consists of two parts: Section and Item:

1. Section. The "Section" part of the list describes the general category of Font that is displayed. For example, the "Screen" category covers fonts that will be used to display text associated with Viewer’s screen.

2. Item. The "Item" portion of the list gives a detailed description of what the Font is used for. For example, the “Station Labels” item applies to the Station Label text.

Example Text. To give you an idea of what the font will look like, the program displays sample text for the selected item.

Editing Fonts. To change one of the fonts, simply click on the row with the item you wish to edit and then push the "Edit" button. This will bring up the standard Windows Font selection window, which will allow you to select a new font. 

Viewing and Undoing The Changes. Once you have made one or more changes to the fonts, you can view the changes by hitting the "View" button. If you don't like the resulting fonts, you can restore the original colors by hitting the "Restore" button. 

Windows Fonts

xe "Understanding Fonts"

xe "Fonts"

xe "Fonts\\: Understanding"
Windows allows you to install many different types and styles of fonts on your computer. The kind of font you use can have different consequences when used with the different printers, plotters and video cards. 

Font Types. Windows supports three different types of fonts. Here is a detailed description of how they are used and the effects on survey plots:

Vector Fonts. Vector fonts create characters by drawing small line segments. They are the only font that can be used by plotters. Windows normally has three vector fonts installed: "Modern," "Roman," and "Script." Vector fonts can also be displayed on any video devise or printed on almost every printer. They can be scaled and rotated, however, Vector fonts tend to be thin and not as decorative as other fonts, so you probably should use them only for plotters.

Important. In order for "vector" fonts to be available, you must turn OFF the "Show Only TrueType Fonts in Applications" option in the Fonts section of the Windows Control Panel. Also, you can determine which fonts will work with a plotter by previewing them in the Fonts section of Control Panel. Most Windows installations have three vector fonts installed: "Modern," "Roman" and "Script."

Raster Fonts. Raster fonts create characters from grid-patterns of dots. They tend to be “fuller” and more attractive than vector fonts. However, they cannot be displayed on plotters and, more importantly, they cannot be scaled or rotated. Non-scalable, non-rotatable fonts have a limited number of fixed-sized character sets and can only be printed horizontally. Non-scalable, non-rotatable fonts cause problems for the Viewer because they cannot be scaled or rotated to work with its features. For example, Raster Fonts don’t work well with the Print Preview window or the Quad Map feature. 

True Type Fonts. TrueType fonts have the same full, attractive style as Raster Fonts except they can be infinitely scaled and rotated. They cannot be displayed on plotters, but in general, they are the preferred font for the Viewer because they plot quickly and are scalable. 

Default Fonts. When the Viewer first runs, it selects a default font. If True Type fonts are enabled and installed, the program will select "Arial" as the default font. If True Type fonts are not available, the program will select "Modern" as the default font. Once you have configured the fonts to your liking, you can set them as the default so they will always be set when the Viewer starts.

Default Settings

xe "Default Settings"
The Viewer has a large number of configurable features, options and settings. Since everyone using the program will have a different set of needs, the Viewer allows you to set the default configuration to match your preferences. For example, if you do most of your survey work in meters, the default configuration would be set to meters. This way, every time the program runs, it would be automatically set to metric units. 

There are three options that are used to setup and control the default configuration. 

1. Save User Defaults. This option saves the current configuration. Once a configuration has been saved, it becomes the default configuration whenever the program runs. To save the current configuration, select "Preferences|Save User Defaults" from the menu bar. 

2. Restore User Defaults. This options restores the default configuration that was in existence the last time you saved. It is used when you have made temporary changes, and you want to revert to your default settings. To restore the default configuration, select "Preferences|Restore User Defaults" from the menu bar. 

3. Use Factory Settings. This option returns the settings to the original configuration that was in effect when the program was first installed. This is often used when your default settings have gotten hopelessly confused as a result of many changes. To use the factory configuration, select "Preferences|Use Factory Settings" from the menu bar. To make the factory settings the Default setting, you must use the "Save User Defaults" option to save it. 

Settings Saved. Not every Viewer setting is controlled or saved by the default configuration option. Here is a list of the items that are saved with the default configuration 

1. Fonts. This includes the size, style, color and face name of the font used for Station Labels, Station Elevation labels, Legend text, Quad Map labels, Depth Bar labels, and Grid labels.

2. Colors. This includes the color of various items in the cave plot including: Screen Background, Plot Lines, Passage Walls, Passage Wall Fills, Borders, Selection Box, Legend Foreground, Legend Background, Printer Background, Quad Color, Grid Color, Grid Background, Shadow Box, and Depth Bar.

3. Printer Configuration. This is the configuration of the printer used for cave plots. It includes: the Type of Printer, Paper Orientation (Portrait/Landscape), Plot Pen Width, Legend Pen Width, and Enabling Background color.

4. Tool and Status Bar Configuration. This item controls the way the Tool and Status bar are displayed. It controls if and how the bars are displayed.

5. Units. The option controls the scaling units for the plot. The options include Feet-per-Inch, Meters-per-Inch, Meters-per-Centimeter, and Ratio. Also included in this category are display units such as station elevation and measurement distances.

6. Refresh Mode. This options controls the way the screen is Refreshed. The options include Memory, Hidden and Plot.

INI Files. The configuration information for the Viewer is contained in a file called: "CAVEVW32.INI" The file is normally located in your Windows directory, (usually: C:). In some instances, this file can become corrupted and cause problems with the program. If this occurs, you can solve the problem by deleting the file. However, if you delete the file, all configuration information will be lost.

Setting Exact Scales
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xe "Rotations\\: Exact"
As you use many of the tools and commands in the Viewer to browse through the cave, you are effectively changing the scale and rotation factors. However, sometimes you want to set exact values for these parameters. For example, you might want to set the scale for your plot to exactly 100 feet-per-inch. The "Scale, Magnification and Rotation" window allows you to precisely set several important parameters that control how the cave is displayed. You can activate the window by selecting the "Action|Scale, Magnification, Rotation" option from the menu bar. 

Here is a detailed description of each section: 

1. Current Scale. Although you can set the scale by zooming in or out, it is tedious to try to set an exact scale this way. As a result, you have the option of setting a specific, exact scale value. The scale value will be displayed and entered in the current units. 

2. Vertical Magnification. The Vertical Magnification feature expands the vertical part of the cave. The option is only visible when you are in profile mode. The feature is useful for bringing out subtle patterns in a cave's vertical dimensions. For example, if you have a long, flat cave, the vertical details can be difficult to see. 

Note: when you are using vertical magnification, the scale will be different in the vertical direction than the horizontal direction. For example, if the plot is scaled 50 feet per inch and the magnification factor is two, the vertical scale will actually be 25 feet per inch. However, the Measurement Cursors and all other features compensate for the vertical magnification and give correct values. 

3. Rotations. Although you can set the rotation of the cave by clicking-on the rotation buttons and other tools, it is tedious to try set an exact value this way. As a result, you have the option setting a specific exact rotation value. 

Printing Files
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After the cave has been displayed on the video screen, you can plot any view of the cave to a printer or plotter. Just select the "File"|"Print Cave" option from the menu. This will plot the current view of the cave to printer. Since a printed page generally holds more information than a video screen, the cave will appear smaller on paper and if part of the cave is off screen, more of it will appear on paper. For this reason, it is advisable to use the Print Preview option before printing so you can accurately place the image on paper.   

Printer or Plotter setup

xe "Printer or Plotter setup"

xe "Plotter setup"
The Viewer allows you to configure your printer or plotter to suit your needs. To do this, select the "File"|"Printer Setup" option from the menu. This option allows you to configure things like the printer mode, plotter pens, paper size etc. It also allows you to select a particular printer or plotter if you have more than one device connected to your computer.  

The COMPASS Printer. It is important to understand that plotting cave plots is different from other printing tasks on your computer. For example, you may be using a plotter for your cave plots, but you would never use a plotter for word processing. For this reason, the Viewer allows you to pick a default printer that is different from your normal Windows default printer. You do this by selecting the printer as described above and then using the Save User Defaults options. See the discussion on Printer Setup Problems for more detailed information.

Print Setup Problems
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The Viewer relies on Windows to handle all printing operations. If the Windows printer is not setup correctly, the Viewer will have problems printing. 

Default Printers. Windows designates one printer as the default printer. The Viewer also has its own default printer that can be different from the Windows default printer. This is because you might want to use a one kind of printer or plotter with the Viewer which wouldn't be appropriate for Windows word processing. 

Invalid Printers. Since the Viewer has its own default printer that can be different from the Windows default printer, it is important to make sure the Viewer’s printer is valid. The Viewer’s printer can be invalid if you have never designated a default printer in Windows or if you have changed printers without updating the Viewer. If the Viewer's default printer is invalid, the Viewer won't print or you will get an error message when you try to do a print related operation. You may even have trouble setting the default printer because Windows won’t run the printer setup window.

Fixing Invalid Printers. Solving this problem requires two steps. First, you must have a valid default printer installed in Windows. You can do this by going to the “Printers” section of the Windows Control Panels. Once you have a valid Windows printer, you can force the Viewer’s default printer to be valid, by selecting the "Preferences|Use Factory Settings" option from the menu bar. This will establish the Windows default printer as the Viewer’s default printer. Now, if you want the Viewer’s default to be different from Window’s default, you can then run the Viewer’s Printer Setup to establish your new default. Finally, save the new printer setting by selecting the "Preferences|Save User Defaults" option from the menu bar. See the discussion on Printer Setup for more information.

Large Format Printers. Some large size printers that have a paper size larger 32 inch can have problems with their drivers. COMPASS has special settings that can compensate for this problem. Click here for detailed information about enabling this option.

Print Options
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The Viewer allows you to set several options that apply specifically to the way a cave is printed or plotted on paper. To set print options, select the "File|Print Options" item from the menu bar orclick-on the “Print Options” button on the Print Preview screen. This will display the "Print Options" window. The window is divided into three pages. You can select individual pages by clicking-on the tabs at the bottom of the window.

Print Options Page
Print Settings Page
Print Tie-in Page
Print Options Page

xe "Print Options Page"
The Print Options Page allows you to set up various printing options. Here are detailed descriptions of the options:

1. Page Overlap. This item sets the overlap between pages when you print multi-page plots of a cave. Multi-page printing is accomplished using the Print Preview window. The overlap is measured in millimeters. When the overlap is set to zero, no part of the plot from one page will appear on an adjacent page. If the overlap is set to a positive number, part of the plot from one page will overlap on to the adjacent page. 

2. Border Options. This item allows you to select the type of border that will appear around the plot. If the "No Border, No Mark" option is selected, only the cave plot will appear on the page. If the "Mark Corners" option is selected, a short "L" shaped mark will appear in the corners of the plot. These are useful for aligning multi-page printouts. If the "Draw Border" option is selected, a rectangular border will be drawn around the whole plot.  

3. Paper Compensation. There can sometime be problems printing with large format printers or plots. The problems usually occur if you using paper that is larger 32 inches (83 cm) in one direction. Turning on this option can correct the problem.

This is problem is usually caused by printer drivers that were written to use 16-bit math instead of the 32-bit math that is supposed to be used in current programs. Sixteen-bit math limits the size of numbers to 32,767. If a computer program sends a number that is larger 32,767 to a 16-bit printer driver, the image will be distorted. This is what happens with plots on large size paper. 

COMPASS normally plots using a base scale of 1/1000 of inch. This means that on a piece of paper larger than 32 inches, the values sent to printer will be larger than 32,767 and will distort the image. If the driver uses “unsigned” 16-bit math, the problem is postponed until the paper size reaches greater than 65 inches.

The correct solution is for the printer manufacturer to rewrite the driver using 32-bit math. However, COMPASS offers a quicker solution. When you enable the “Paper Compensation” option COMPASS reduces the base scale from 1/1000 of an inch to 1/100 of an inch. This increases the paper size limit to at least 327 inches. The only disadvantage of this mode is that the line positions will be slightly less accurate and some of the figures will be slightly larger.

Print Settings Page

xe "Print Settings Page"
The Print Settings Page allows you to configure various print settings. Here are detailed descriptions of the settings:

1. Plot Line Width. This option allows you to set the width of the lines that are used to print the cave. Laser printer, ink jet printers and other high-resolution printers can draw very thin lines on the plot. This may make the plot hard see. This option allows you to use wider, more visible lines for the cave part of the plot. The line width is measured in pixels. Lines can be anywhere from one to twenty pixels thick.

2. Legend and Border Line Width. This option allows you to set the width of the lines that are used to print the legend and the border. Laser printer, ink jet printers and other high-resolution printers can draw very thin lines on the plot. This may make the legend and border hard to see. This option allows you to use wider, more visible lines for this part of the plot. The line width is measured in pixels. Lines can be anywhere from one to twenty pixels thick.

Note. There is much less resolution on the Print Preview screen than there is on a real piece of paper. As a result, thick lines appear much thicker than they really are on the Preview Screen. To compensate for this, the Print Preview screen does not show all possible line thicknesses. It just shows whether the lines will be thick or thin. The lines actually printed on paper will have the true thickness. 

3. Print Background Color. This option allows you to enable or disable color backgrounds on printed plots. This is useful because some types of color printers do not print large areas of dense color very well. On an ink jet printer for example, printing a black background can result in a soggy sheet of paper and barely visible plot lines. On the other hand, printing a light or textured background works very well on an inkjet printer. This option gives you complete control of the background printing color. (Note: background color printing is always disabled for plotters.) 

4. Show Legend. This is a convenience feature that allows you to easily put a legend on some printouts and not on others.

Print Tie-in Paage

xe "Print Tie-in Page"
In many instances, you will be creating successive versions of the same map. You will usually want each successive plot to appear at exactly the same location on the paper. You could do this by duplicating the same pans, zoom and rotate values. However, if the any new surveys have been added to the cave, the pan, zoom and rotate values will no longer be valid. The Tie-In option allows you to place the cave in the same place on the page, no matter how the cave has changed.

Tying Plot To Paper. The Tie-In option works by tying a particular survey station to a particular place on the printed page. In other words, you can set the exact location of where a survey station appears on the page, regardless of the scale, rotation or view angle of the plot.

Specifying A Location. In order to tie a station to a location on the paper, you must specify the location and the survey station that will be tied to the location. You specify the location by entering the X and Y coordinate in the two edit boxes at the top of the page. The location is measured from the lower left corner of the page and is specified in inches or millimeters depending the units settings. 

Specifying The Station. The station is specified by clicking-on a particular station in the survey list. Once you have selected a location and a station, just click-on the "Tie-In" button and the position of the cave will shift so that the specified station is located at the specified coordinates. There is also a "Tie-In" button in the Print Preview window so you can always re-establish the tie-in even after you have adjusted the plot. 

Portrait and Landscape Modes
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Most printers and plotters can print using either Portrait or Landscape mode. In Portrait Mode, the printout is oriented so the long part paper is vertical and the narrow part is horizontal. In Landscape Mode, the narrow part of the paper is vertical and the wide part is horizontal. Both modes can be useful depending on the dimensions of the cave. You can set Portrait or Landscape mode by choosing the "File|Setup Printer" option from the menu bar. You can also set the mode by selecting the proper button in the Print Preview window.

Color Printing and Plotting
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Some printers and plotters are capable of printing plots in color. There are a few things you need to be aware of when printing in color.

Color Setup. First of all, to print in color, you may have to set up the print driver to do color. This is usually done by selecting "File|Printer Setup" from the menu bar. 

Background Color. Background color can be troublesome when you print on certain devices. For example, if you print with a black background on an inkjet printer, you may get a black ink-soaked sheet of paper. On a dot matrix printer, you may end up with a dried up ribbon and the plot lines barely visible. For this reason, the Viewer allows you to turn background color on and off. Normally, the Viewer defaults to having the printer background color off. You set the background by selecting "File|Print Options" from the menu bar. You can also set the mode by selecting the proper button in the Print Preview window. 

Enabling Background Color. If you use background color in your printout, the background will match the screen background color. This is set by selecting the "Preferences|Colors and Fonts" option from the menu bar. Unless your printer can handle heavy colors, you should use light background colors. On a plotter, background color is meaningless, so the Viewer disables background colors for plotters. 

Speed. Finally, printing a color plot of a large cave is very slow, particularly on some printers. If you are concerned about the time it takes to print a color plot, changing the printer settings can improve the print time. For example, using lower color quality or printing at a lower resolution can improve the speed. These options vary from printer to printer, but you can access them by selecting "File|Printer Setup" from the menu bar.

. 

Print Preview

xe "Print Preview"
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xe "Preview\\: Print"
Printing a cave on a piece of paper is very different from viewing the cave in a window on your monitor. This is because the size and dimensions of the view-screen are very different from the size and dimensions of printer or plotter paper. As a result, the Viewer allows you to view a preview of what the cave plot will look like on the paper. To preview a printout, select the "File|Preview Print" option from the menu bar. 

The Preview Screen. The preview screen shows you a simulated sheet of paper and how the cave will appear on that paper. Although the simulated sheet is smaller than the real sheet, everything is scaled so it exactly matches what you will see when the plot is printed. The program communicates with the printer to find the size and orientation of the paper. This means that even if you use landscape mode, legal size paper or even "D-Size” plotter paper, the display will be correct. The program even tests your printer to see if it supports color. (Note: for more information on how the Viewer scales images and plots see Scaling Screen and Plots.) 

Multi-Page Preview. If you are printing a large cave at a low scale, the map can take up many pages. For this reason, the Viewer allows you to preview more than one page at a time. This allows you to see how each section of the cave will be position on its individual page when it is printed out. The feature also allows you to print all the pages at once, with out having to tediously select and print each page. Click here for more detailed information about multi-page previews and printing.

Legend and Labels. Legends and labels are also scaled so you get an exact representation of what your printout will look like. However, if you choose a non-scalable font for the legend or labels, the text will appear too large and the representation will not match the printout. Only True Type and Vector fonts are scalable, so you should normally choose a font like "Arial" for your printouts.

Line Thickness. If you use thick lines for the plot or the legend, the lines may appear too thick on the preview screen. This is because the simulated sheet of paper is much smaller than a real piece of paper. To compensate for this, the Print Preview screen does not show all possible line thicknesses. It just shows that the lines will be thick or thin. The lines actually printed on paper will have the true thickness. 

[image: image2]
Preview Tools. The buttons and status displays at the top of the preview screen allow you to adjust the plot so that it is properly scaled and centered on the paper. Some the buttons perform the same functions as the Toolbar Functions. The other buttons perform actions that are specific to preview and printing process. Here is a description of the Preview tools: 

1. Paper Size. This is a display of the dimensions of the paper being used by the printer. It is not the size of the actual sheet of paper. It is the size of the area on the paper the printer or plotter can draw on. The units used can either be inches or millimeters depending on the units you have selected in the Setting Window. 

2. Cursor Location. This is a display of the cursor position on the simulated paper. The position is given in units on the paper. Thus, the cursor allows you to measure the actual position of objects on the paper when you print the cave. The units used to display the cursor can be either inches or millimeters depending on the units you have selected in the Setting Window.
3,4. Pan, Zoom and Rotate. The Pan, Zoom and Rotate buttons allow you to pan and zoom the print preview image. They function identically to the Pan and Zoom and Rotate functions for the viewer screen. This allows you to make adjustments in the final image before it is printed. 

5. Tie-In Button. This button allows you to establish the tie-in you set in the Print Options window. This will move the plot so that a specified station will be fall on a specified location on the paper.

6. Toggle Multiplier. Clicking-on this button allows you to change the  Action Multiplier.The Action Multiplier controls the amount of change that happens when you click-on the Pan and Zoom buttons. This makes it easy to center and scale the plot on the paper. Generally, you start with large increments to rapidly move the plot into the correct position. Finally, you finish with small increments to fine-tune the position.

7. Set Print Options. Clicking-on this button displays the "Print Options" window. This allows you set special Print Options like the plot border, the overlap between pages and the legend. 

8. Setup Printer. This option allows you to set the hardware configuration of the printer or plotter. You can set things like paper orientation, paper size, line color, color quality etc. 

9. Print Page. Clicking-on this button causes the program to initiate the process of printing a single page. If multiple pages are displayed, the page with black outline will be printed.

10. Multi-Page Print. Pressing this button causes the program to print all the pages that are selected. This allows you to selectively print dozens of pages with a single operation.

11. Set Number of Pages. This option allows you to set the number pages in a multi-page preview.It controls the number of rows and columns of pages that will be displayed in the Preview window. Each page will be an exact representation of what will be printed on the page when it is printed on your printer.

12. Move By Page. These buttons are used to do multi-page plots. Normally, you will do multi-page plots when you have zoomed or scaled the plot to the point that it will not fit on a single piece of paper. These buttons move the plot by the width or height of a page. To do a multi-page plot, simply plot a page and then move to the next page until the entire cave has been printed. To facilitate splicing each page together, you can set the program so that each page overlaps the next page by a specified amount. 

13. Page Position Display. The Page Position Display is used to when you are doing multi-page plots. It gives you a visual representation of which page is currently being displayed and is ready for printing. The Page Position Display consists of a grid of squares. The dark square in the center represents the starting page. Each square represents a page and the red dot shows which square is currently selected.

Each time you click-on one of the move-by-page buttons, the red dot will move to a new square. For example, if you click-on the Page Right button, the red dot will move one square to the right. You can also click directly on the one of the squares to move the display to a different page.

Multipage Printing
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If you are printing a large cave at a low scale, the map can take up many pages. For this reason, the Viewer allows you to preview more than one page at a time. This allows you to see how each section of the cave will be position on its individual page when it is printed out. The feature also allows you to print all the pages at once, with out having to tediously select and print each page. 

Viewing Multiple Pages. Multi-page printing is an option that is only available from the Print Preview screen. To preview the cave with multiple pages, increment the "Row" or "Col" values at the top of the Preview window. These two values control the number of rows and columns of pages that will be displayed. In other words, the Preview Window will be covered with pages placed side-by-side, so you can see how the cave will lay on the paper. Each page is an exact representation of what will be printed on the page when it is printed on your printer. Each page represents a full page of paper, so as you add more pages, more of the cave is covered. 

Multi-Page Cave Layout. Since several variables effect the layout of the cave on the pages, it can be tricky to get everything set the way you want. It is usually easiest to set the scale for the map first. If you are working with a specific scale you want to maintain on the map, use the Exact Scale option to set the precise scale. Next, set the number of rows and columns so that the whole cave is displayed. Once you have enough pages to cover the whole cave, you can use the Arrow Keys to move the cave to the optimum position on the various pages. For example, you may want to position the cave so that important parts are centered on the individual pages. You also may want to position the cave so that it takes up as few pages as possible.

Selecting Pages for Printing. As the cave is displayed on the grid of pages, some pages may be empty with no cave plotted on it. Consequently, it would waste paper to print out these empty pages. For this reason, the Viewer allows you to select which pages will be printed.

Each page has a tiny box at the upper left-hand corner. If you click-on this box, an "X" will appear. Clicking again will cause the "X" to disappear. In this way, you select pages for printing. The Viewer will only print those pages that have an "X".

Printing Pages. You can print all the pages you have selected in one operation. To do this press the "Multipage Print" button at the top of the Preview window. Although the program will give you the option of changing printer settings before you print, it is advisable not to make changes because it may change the paper size and cause the print-out to look different from the preview.

Plotters

xe "Plotters"
Plotters are devices, similar to printers, that are often used to display maps, schematics and blueprints. Plotters work differently from printers in that they use pens to mechanically draw images. The have the advantage of producing clear lines and working with larger sheets of paper; however, they are expensive and slow. These days, most plotters have been replaced with high-quality ink-jet printers.  

Using A Plotter. If you have a plotter, you can use it to plot cave surveys. Before you can use a plotter, you must install a Windows device driver specifically designed for the particular brand of plotter you are using. If you have an HP plotter, the driver comes with Windows. If you have another type of plotter, you must get a driver from the manufacturer. Device drivers are installed using the "Printers" option in the Windows Control Panel. 

Windows has less support for plotters than for printers. For this reason, the general operation of a plotter in Windows is different from a printer in Windows. Here is a list of things you need to be aware of: 

1. Fonts. When you print a cave survey on a plotter, you must use the correct font. Plotters require Vector Fonts. Windows normally has three vector fonts: "Modern," "Roman," and "Script." If you select a font that is not a vector font, the program will try to use the fonts that are built into the plotter. This may or may not work depending on the plotter and plotter driver software. 

2. Settings. Most printer drivers for dot matrix, laser and ink jet printers allow you to set the paper size, color and portrait/landscape mode right from your program. Plotter drivers often force you to go to Printer section in the Control Panel to set these parameters. If you can't seem to find the plotter settings you want in the Viewer, go to the Control Panel’s Printer section. 

3. Paper Loading. When the Viewer plots a cave to a plotter, it sends the image to Windows Print Manager. After the Viewer has transmitted all the information, Print Manager is supposed to take over, and begin the printing process. Sometimes, Print Manager won't begin plotting until you tell it that you have inserted a new piece of paper in the plotter. Unfortunately, it won't prompt you to put the paper in until you click-on Print Manager. If you notice that the Viewer has finished plotting, but nothing is happening, go to Print Manager and click-on its icon. 

4. Speed. Plotters are much slower than printers are when it comes to making certain kinds of images. For example, if you use the Solid Modeling features of the Viewer, the plots can take hours. This is especially true for the "Shaded Cylinder" mode. 

Scaling Screen and Plots
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The Status Bar gives a scaling factor in feet-per-inch or meters-per-inch for the current plot. Because of the fact that there are different size monitors and different video resolutions, the scale may not be exactly accurate for the video display. On the other hand, the scale will be exactly accurate for the printer or plotter, if the proper driver is installed. 

Initial Scaling. The viewer always starts by scaling the image based on the largest possible window even when only part of the window is displayed. The size and dimensions of this window depend on the type of monitor and video mode you are using. As a result, the window could be square or rectangular.

Setting Scales. Since printer and plotter paper may not match the dimension of the screen, you should use the Print Preview option before printing. This option shows you exactly how your printout will look no matter what type of monitor, printer or paper you are using. You also have precise control of the scale, position and rotation of the cave. You also have control over the units that are used to scale the image.

Coloring by Depth
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You can color each passage in the plot according to the depth below the entrance or relative to a fixed station. The colors are arranged in "rainbow" order with red being the highest and purple being the lowest. This makes it easy to see the depth of different portions of the cave.

Activating. You can turn on the "color by depth" option by selecting the "Display"|"Color By Depth" option from the menu bar. You can also turn it on by selecting the "Color By Depth" button in the tool bar.

Options. The Viewer also allows you to control the color and range of depth for each color band. This option is a part of the Complex Plotting options. You also have the option of using 12 or 24 colors depending on your video display.

Note: You can use the Depth Bar option to display a legend on the plot showing the meaning of the colors.

Coloring By Distance
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The Color By Distance option is another option that makes it easier to see 3D aspects of the cave. The feature works by changing the line color and thickness for passage that are further away from the user’s viewpoint. For example, on a black background, using darker colors for passages that are further away gives the illusion of distance. To enable the “Color-By-Distance” mode, press the “Color-By-Distance” button on the Tool Bar. You can also enable the option selecting the “Display|Color By Distance” option from the menu bar.

Color-By-Distance Options.  Compass allows you to control the color gradients and other aspect of Distance Coloring. To set Color-By-Distance options, select the  “Preferences|Set Color Distance” item from the menu bar. This will display the Color By Distance dialog box.

Color Schemes. The Color-By-Distance option has four standard color schemes that can be used in many situations:

White-Black. This color scheme uses white colors for near passages and black colors for far passages. This is useful for when you working with a black background because the black colors seem to fade into the background.

Black-White. This color scheme uses black colors for near passages and white colors for far passages. This is useful for when you working with a white background because the white colors seem to fade into the background.

Red-Blue. This color scheme uses red colors for near passages and blue colors for far passages. Because of the fact that your eye focuses red light nearer than blue light, it creates a powerful illusion of the 3D passages.

Rainbow. This color scheme uses a rainbow of 23 colors. This is useful seeing more detailed aspects of the distance.

Thick Near Lines. This option causes near lines to be drawn two pixels wide and far lines to be drawn one pixel wide. This increases the illusion of 3D by making the near passage appear bigger.

Custom Colors. You can create your own custom color patterns and gradients using the following options:

Color Bar. The Color Bar displays the range of colors that will be used by the Color-By-Distance option. The colors for the near parts of the cave appear at the top of the Color Bar. Colors for far parts of the cave appear at the bottom of the Color Bar.

Set Color Band. This option allows you to set the color of any band in the Color Bar. You can select a color band by clicking on the Color Bar. You can also select a band by “number” using the Band number box. Once you have selected a band, you can change its color by pressing the “Change Color” button. 

Color Gradient Button. Pressing the Color Gradient Button generates a smoothly changing set of colors between the top band and bottom band of the Color Bar. By setting the top and bottom bands to specific colors, you can set the precise range of colors used by the Color-By-Distance feature.

Coloring By Entrance Distance

xe "Coloring By Entrance Distance"

xe "Entrance Distance"

xe "Entrance Distance\\: Coloring By"
You can color passages based on their distance from the entrance. This is useful estimating which areas of the cave are the most remote. This value is not the straight-line distance, but the distance required to walk through all the surveys to reach the station. The statistic is based on the route that was first used to get to the station. It ignores any more recently surveyed short cuts.

The colors are arranged in "rainbow" order with purple being the nearest and red being the furthest. 

Activating. You can turn on the option by selecting the "Display"|"Color By Entrance Distance" option from the menu bar. 

Coloring by Survey

xe "Coloring by Survey"

xe "Surveys"

xe "Surveys\\: Coloring"
You have the option of coloring each survey that is displayed a different color. This allows you to visually separate one survey from another. 

Activating. You can turn on this option by selecting "Display|Color by Survey" from the menu bar. You can also select it by hitting the "A" key on the keyboard. Because of the limited number of colors Colorspure, the program has to recycle colors. As a result, more than one survey may have the same color. 

Options. The Viewer also allows you to control the color and range of depth for each color band. This option is a part of the Complex Plotting options. You also have the option of using 12 or 24 colors depending on your video display.

Coloring by Year

xe "Coloring by Year"

xe "Year"

xe "Year\\: Coloring By"
You have the option of coloring survey according to the year in which they were surveyed. This allows you to see the survey history of the cave by following the colors. 

Activating. You can turn on this option by selecting "Display|Color by Year" from the menu bar. You can also select it by hitting the "Y" key on the keyboard. Because of the limited number of colors Colorspure, the program has to recycle colors. As a result, some years may have the same color. 

Options. The Viewer also allows you to control the color and range of depth for each color band. This option is a part of the Complex Plotting options. You also have the option of using 12 or 24 colors depending on your video display.

Note: You can use the Depth Bar option to display a legend on the plot showing the meaning of the colors. 

Coloring by Section

xe "Coloring by Section"

xe "Section"

xe "Section\\: Coloring"
COMPASS surveys can be divided up into Sections that help you organize your surveys and caves. To help you visualize these sections, the Viewer gives you the option of displaying each section in a different color.

Activating. You can turn on this option by selecting "Display|Color by Section" from the menu bar. Because of the limited number of colors Colorspure, the program has to recycle colors. As a result, some sections may have the same color. 

Options. The Viewer also allows you to control the color and range of depth for each color band. This option is a part of the Complex Plotting options. You also have the option of using 12 or 24 colors depending on your video display.

Labeling Stations

xe "Labeling Stations"

xe "Station Labels"
You can mark each survey station with its label name designation. To turn on station labeling, select the "Display"|"Display Station" option from the menu. You can also select this option by clicking-on the "Label Stations" button on the tool bar. 

Options. You can control the way the stations are labeled using the  Station Handlingoption. You can also control the color and font of the labels. Finally, you can also label stations for selected surveys using the Complex Plotting options.

Show Elevations

xe "Show Elevations"

xe "Elevations"

xe "Elevations\\: Showing"
You can display the elevation of every survey station above or below the entrance. To turn on this option, select the "Display|Display Elevations" from the main menu bar. You can also select this option by clicking-on the "Label Elevations" button on the tool bar. 

Options. Station elevations will be displayed in Feet or Meters depending on Display Units you have selected. You can also control the color and font of the labels.

Displaying Shot Information

xe "Shot Information"

xe "Displaying Shot Information"
Compass can also display information about each shot in the cave. The information includes the Azimuth, Length and Inclination of the shots. You can display this information by selecting the “Display” option from the menu bar and then choosing “Display Azimuth”, “Display Length” or “Display Inclination.” The values will be placed at the center of the shot and only one value can be displayed at a time. Shot values are calculated from processed data and so they may be different from the survey book value. This is because the station locations can be adjusted by the loop closer. Also, shot directions may be reversed because the Compass Compiler may optimize the station/shot order.

Saving Plot Files

xe "Saving Plot Files"

xe "Plot Files"

xe "Plot Files\\: Saving"
The Viewer allows you to import “Feature” information from CaveBase, the COMPASS database engine. (See the CaveBase help-files for more information.) As a result, the Viewer allows you to save the current data to a plot file. Saving the plot file saves all the newly created features in the file. This file is a normal Plot file and if your read it back into the Viewer, all the database Feature information will be available for viewing.

Saving. To save the current plot data to a file, select the "File|Save Plot File" option from the menu bar. Simply select or enter the file you want to save the data to and click-on the "OK" button. You should use a different file name when you save this Feature data. Otherwise, the Project Manager may overwrite the file when it reprocesses your survey files.

Depth Bars

xe "Depth Bars"

xe "Bars"

xe "Bars\\: Depths"
A depth bar is a kind of ruler that appears along the side of the plot. It is used to give you a visual representation of the depth of the cave. You can enable depth bars by selecting the "Options|Show Depth Bar" from the menu bar. (Bear in mind that depth bars may not appear immediately, since they only work when the Viewer is in certain modes.) 

Depth-Bar Options. The Viewer provides several different kinds of depth bars that can be used in your plots. You can control the different types of depth bars by selecting the "Preferences|Set Depth Bar" from the menu bar. Here are detailed descriptions of the different depth-bar options:

I. Mono Colored Depth Bars. Mono depth bars are drawn with a single color. Mono colored depth bars only display when you are in Profile mode because the depth “ruler” has no meaning unless it is displayed next to a profile of the cave. For this reason, mono-colored depth-bars are always scaled to exactly match the cave. The color and font for the depth are selected using the Color/Font Window. There are several options that control the way the mono bars work. 

A. Tick Spacing. This option controls the way the "tick marks" are placed on the depth bar. There are two basic types of spacing, "Count Spacing" and "Modulo Spacing." 

1. Count Spacing. In "Count Spacing" mode, the depth bar always has at least three tick marks on it -- one on the top and bottom and one in the center. The "Count Spacing" option allows you to set the number of ticks above and below the center mark. For example, if the value is set to two, there will be two ticks above and two ticks below the centerline, for a total of seven ticks. The values are entered in the "Ticks Outside Center" edit box. 

2. Modulo Spacing. In "Modulo Spacing", the tick marks are placed at even multiples of the spacing you specify. For example, if you specify a spacing of 25, the marks will appear at values like 25, 50, 75 etc. The values are entered in the "Tick Spacing" edit box. 

B. Cave Height - Screen Height. This option controls the size of the mono-colored depth bar. If the option is set to "Cave Height," the bar height is set so that the top and bottom align with the top and bottom of the cave. If the option is set to "Screen Height", the bar fills the screen vertically. 

C. Show Top/Bottom. This option only applies to the "Modulo Spacing" mode. It tells the program to mark the top and the bottom of the cave on the depth bar. There are times when marking the top and bottom of the cave is not useful. This is because the top and bottom marks come too close to the modulo-ticks and they obscure each other. 

II. Colored Depth Bars. This option displays a colored depth-bar where the colors match the sequence and spacing of the color-by-depth colors. The option only works when the Color-By-Depth or Complex Color-By-Depth options are enabled. If you are in Profile mode, the colors and the scaling exactly match the cave. If you are using the Complex Color-By-Depth option, the non-linear color schemes are displayed and exactly match the cave colors. If you are in Plan mode the scaling the bar makes no sense so the bar simply fills the screen. 

III. Dates. The Color Bar also works with survey dates. If you are using the simple color-by-year option, selecting this modes causes the program to display a legend showing the color that goes with each date. If you are using the Complex Color-By-Date mode, the program displays a color bar that corresponds with dates. 

Legends

xe "Legends"
The Legend option places a box at the bottom of the screen that displays important information about the plot. Since the Legend is part of the plot, it will also appear in the paper copy if you print the cave. You enable the legend option by selecting the "Options|Show Legend" from the menu bar.

Configuring The Legend. You can setup and control the Legend by selecting the "Preferences|Set Legend" option from the menu bar. This will display the Legend Window.

Legend Items. The legend consists of three items: Compass, Ruler and Title. Each of these items can be individually added or removed from the legend by setting the checkboxes in the Legend Items box. Here is a detailed description of each legend item:

1. Compass. The Compass shows a circle with an arrow inside. The arrow provides a north-arrow for the legend and allows you to display the orientation of the cave on the plot. The arrow will point toward true north, if you have entered declination for each survey. Otherwise, the arrow will point toward magnetic north.

2. Ruler. The Ruler provides a scale-bar for the map. For example, if the scale-bar is labeled 100 feet, the length of the scale-bar will correspond with 100 feet in the cave. Normally, the scale bar will be one inch or two centimeters longs. The scale bar may appear larger on some monitors, however, it will always print at the correct size on the paper.

3. Title. The Title allows you to label your plot with text that describes the cave. For example, a typical title would be “Groaning Cave, 1968 - Viewed from the southeast.” To enter a title, simply type it into the “Legend Title” box.

Legend Modes.  The legend can be set to be “transparent” to the plot or “clip” the plot. When the legend is transparent, lines from the cave plot can go into and through the legend. When the legend is set to clip, no lines from the plot can appear in the legend.

Fonts and Colors. All colors and the fonts used in the legend can be configured to match your tastes and publishing needs.

Viewing Stereo Images

xe "StereoImages"
Sometimes caves are so complicated that looking at a line plot can be very confusing. Line plots are two dimensional, but caves are three-dimensional. This means that you cannot tell which passages are far away and which passages are near. In fact, passages that appear to be close together can actually be hundreds of feet apart. 

Stereo Mode. To solve this problem, the Viewer allows you to create and view true three-dimensional images of a cave. The Viewer creates three-dimensional images using the method called "stereo pairs." With stereo pairs, you can view the cave in three dimensions and see exactly how the cave is constructed. You can enable the Stereo Viewing option by clicking-on the Stereo button on the tool bar or by selecting the "Display|Stereo View" option from the menu bar. Here is detailed information about stereo viewing:

How Stereo Images Work 

Stereo Viewing Options 

Stereo Viewing Tips
How Stereo Images Work

xe "Stereo"

xe "Stereo\\: How it works"
3D Vision. Human beings have three-dimensional vision. This is because our eyes are on the front of their heads and they are spaced a few inches apart. As a result, each eye views the world from a slightly different angle. Our brain combines the image from each eye and forms a single three-dimensional view of the world.

Artificial 3D Images. To create artificial 3D images, you have to simulate what our eyes see. As a result, you need to create two images, each presenting a slightly different view of an object. Each eye is then shown a different image, thus simulating what you see when you look at the real world.

This is the way the “View Master” toy works. To make the View Master reels, they would take two spaced photographs of a scenes, from slightly different angles. When you look through the viewer, the eyes see these two image and they appear to be 3D.

These techniques are widely used in science and engineering. For example, cartographers use this technique with aerial photographs. By taking spaced photographs of the ground as you fly across the land, you create photographs that view the ground from different angles. If you view two of the photographs together, the mountains and valleys appear three-dimensional. 

Stereo Options

xe "Stereo Options"
The Viewer has several stereo-viewing modes and options that control the way 3D viewing works. You can controls these options by selecting the "Preferences|Set Stereo Mode" option from the menu bar. The program will present you with the Set Stereo View window. Here is a detailed description of the options:

1. Stereo Mode. The Viewer has three different stereo viewing modes. Here is a detailed description of each one:

1.Two Color Mode 

2. 3D Polygon Mode 

3. Side-By-Side Mode
2. Image Color. These options only apply to Two-Color-Mode. They allow you to select the color that is used to draw the image for each eye. Normally, this would be red and blue to match the colors of the lens, but sometimes red and green glasses can be used. (Note that if you are running your video card in 16 or 256-color mode, some colors may not well work and can detract from the stereo effect. This is due to the effect of dithered colors.) 

Background Colors. There are two default color options, one for black background screens and one for white background screens. The colors for black backgrounds are red and blue and the colors for white background are red and aqua. The white background colors are also useful for printing stereo images. (Note: the white background colors can be used with the black background screen and the produce a bright white stereo line. However, there can be more color bleed-through and the stereo effect may be harder to see.) 

3. Image Separation. This option only applies to the Side-By-Side mode. The option specifies the separation between the two images of the cave. Larger numbers mean the images are further apart, smaller numbers mean the images are closer together. Normally, you would adjust these values so that when the images are printed, they are spaced at a distance similar to the spacing of your eyes. 

4. Inter-View Angle. The Viewer produces a stereo view by slightly rotating the image from the left eye to the right eye. This allows each eye to see a slightly different view of the object. The Inter-View Angle option allows you to set the value of this rotation. The larger the rotation, the more three dimensional the cave appears. However, if the angle is too large, your eyes will have a difficult time focusing on the image. 

5. Zoom Correction. Zooming in on an image magnifies the differences between the two images. This causes the three dimensional effect to increase as you zoom in. If you zoom far enough, the differences between the two images may become so large that it is difficult to focus your eyes on the image. The "Zoom Correction" option compensates for this problem by reducing the Inter-View angle as you zoom in. This allows the program to maintain a constant 3D effect. Turning off the "Zoom Correction" option allow you to manually control the exact 3D effect, but you have to adjust it every time you zoom in or out.

Two-Color-Mode

xe "Two-Color-Mode"
The first method of generating three-dimensional images is called "Two Color Mode." Technically, it also called "Anaglyphic" 3D. In this mode, two images of the cave, each in a different color, are plotted on top of each other. These images are viewed through special glasses that have lenses that match the image colors. Each lens only allows a single color to pass. For example, if you view red and blue lines with a red lens, only the red line will be visible. Because the red lens only allows red light to pass, blue lines will appear to be black. Thus, if background is black, the blue lines will disappear. By having a different color lens for each eye, each eye sees a different image. 

3D Glasses. In order to view two-color images, you must have a pair of two-color glasses. You can sometimes find them in toy stores, hobby shops or as a part of various games, TV shows and magazine promotions. They are supplied with every COMPASS registration and extra pairs are available from http://fountainware.com/compass
When you look at the screen with the two-color glasses on, you should see a three-dimensional image of the cave. It may take a few seconds for your eye to adjust to the image, before you can see the 3D effect. If you have trouble seeing the stereo effect, or have any other problems, refer to the Stereo Viewing Tips section.

Reversed Images. If the 3D effect seems to be backward so that distant parts of the cave appear to be close and vice versa, reverse the glasses. You get the best 3D effect if you use a black background and the color red for your right eye and blue for your left eye. (If your left eye is dominant, reverse the colors.) I find that viewing the cave in profile, with the plot pitched slightly toward the screen, gives the best effect. Also, if you put the Viewer in Hidden Refresh mode, and you use small increments, you get a very powerful illusion of actually moving around a three dimensional image of the cave.

Printing Two-Color Images. You can also print two-color images but it works a little differently. On a black background, a red lens makes the blue lines disappear. But on white background, a red lens makes the red line blend with the background and blue lines appear black. As a result, you either have to reverse glasses or reverse the color scheme.. It also helps to lighten the colors when printing. 

3D Polygon Mode

xe "Stereo"

xe "Stereo\\: Polygon Mode"
3D-Polygon mode allows you to view models of the cave’s passage walls in stereo mode. In 3D-Polygon mode, the Viewer uses the Left, Right, Up, and Down passage dimensions to create polygons that approximate the appearance of the passage walls. Because the image is stereo, the wall lines appear to be three-dimensional. 

Options. You have the option of having the Viewer compensate for missing passage data and placing a centerline down the passage. These options are controlled in the Passage Wall Modeling window.

Performance. 3D-Polygon mode is slower than other modes, because 12 times as many lines are drawn. It is usually best to enable this mode only after you have located the part of the cave you want to examine. 

Side-By-Side Images

xe "Side-By-Side Images"
The second method of generating three-dimensional images is called Side-By-Side mode. In this mode, two images of the cave are drawn next to each other with no part of the image overlapping. Each image is then viewed with a different eye to produce the 3D effect. The side-by-side mode is useful because it can be printed and viewed with an inexpensive viewer. Since it does not require coloring printing, it is especially suited for publication.

Activating Side-by-side Mode. The Viewer normally defaults to Two Color Mode, so to select Side-By-Side mode, you must select the "Preferences|Set Stereo Mode" option from the menu bar. When you first select Side-By-Side mode, the second image of the caves will probably be off screen to the right. To view both images, you must zoom out so that both images can be seen.

Printing. Although some people can view this type of image on the screen, it is best to print it and then view it with a stereo-viewer. Since it is useful to be able to manipulate each image independently, you should either print the images on separate sheets of paper or cut the images apart.

Print Size. Side-By-Side images work best when the images are relatively small. This is because each image has to be placed directly under each eye. Since, your eyes are only a few inches apart, the images have to be placed just a few inches apart. This does not leave much room for large images. You can sometimes fold the paper to get particular parts of image under each eye. You can also view larger images using special stereoscopes that use mirrors to separate the larger images. (These are available from geological supply houses.) Finally, you can cut larger images into narrow strips that can be selectively positioned under each eye.

The Stereoscope. Once you have created the stereo pair, you will want to view it. Some people can view stereo pairs with the naked eye, but most people need a stereoscope for easy viewing. A stereoscope is an optical instrument that is used to view aerial photographs. It is also very useful for viewing stereo cave plots. The stereoscope is similar to the View Master viewers sold in toy stores. The instrument is very simple; it consists of two magnifying lenses mounted in a frame so that each eye looks through one lens. The frame usually has four legs, so that it can be positioned at a fixed distance above a stereo pair placed on a table. You can buy inexpensive stereoscopes at stores that cater to geologists and cartographers. 

Using A Stereoscope. Learning to use a stereoscope is a bit tricky, and most people require some practice before they can use it effectively. To see the 3-D effect, you have to look at one of the images with your left eye and the other with your right eye. The tricky part is that your eyes automatically focus on one point, not two. As a result, you have to retrain your eyes to see the 3-D effect. 

When you look at an object that is close to your face, say the end of your nose, the line of sight of each eye converges at a sharp angle on that point. If you look at a distant point, the line of sight of each eye is nearly parallel. When you look at a stereo pair, your brain sees it as a nearby object and focuses your eyes on a single point, when what you really want is to have your eyes looking at two different points, one on each photograph. The trick is to pretend that you are looking at a far away object when you look at the stereo pair. This makes the line of sight of each eye more parallel and allows each eye to focus on a different image. 

Step-by-step Procedure. The following is a step-by-step procedure for examining stereo pairs: 

1. Aligning. Before you can view the stereo effect, you must align the stereo pair properly. This means that  the images must be placed so they are side-by-side in the same way they were plot on the screen. In other words, you cannot place the images top-to-bottom. If you align the images top-to-bottom, no stereo effect will be seen.

2. Positioning. The next step is to position each image directly under each lens. The easiest way to do this is to pick an easily identifiable landmark in the plot. It can be a passage, a station or anything that is easy to see. Locate the landmark on both plots and adjust the spacing between the plots until the two landmarks are about as far apart as your eyes. You may need to overlap the plots to get the landmarks in the proper position. Now place the stereo viewer over the plot so that the center of each lens is directly over each landmark. 

Now look at the landmark through the stereo viewer. Close one eye and look at the landmark through the other. It should appear directly under that eye. If it doesn't, move the plot until it is in the correct position. Now do the same thing with the other eye. 

3. Converging. The next step is to converge the two stereo plots into a single three-dimensional image in your brain. When everything is correctly aligned, open both eyes, relax and pretend you are looking at a distant object. As you do this, you should see one image drift toward the other. The further into the distance you look, the closer the images will get. The goal is to put one image right on top of the other. You may need to move the plot slightly, either up and down or closer or farther apart. When everything is just right, something magic will happen! The images will seem to lock together and the whole scene will jump into three dimensions. After you get the scene in stereo, you can move the plots or the viewer to other parts of the picture to examine the cave. If part of the image is hidden under the other picture, curl the edge of the top plot up so that you can view that part of the bottom plot. If you lose the stereo effect, move the viewer back to the landmark and realign everything. 

Practice. At first, you may have difficulty getting and maintaining the stereo effect. However, with practice, you will train your brain and eye muscles to maintain the stereo effect easily, even when you move the photographs around. See the discussion on Stereo Viewing Tips for more help learning to see the effect.

Viewing Without a Stereoscope. If you don't have a stereoscope, you may be able to get the effect with the naked eye. Just follow the instructions above and skip the part about the stereoscope. It is easier for a nearsighted person to view with the naked eye because they can get close to the plot and still focus on the image. If you are nearsighted, take off your glasses before viewing the plots. If you are not nearsighted, reading glasses or a pair of magnifying lenses can help. The main thing is that you have to get your eyes fairly close to the page. 

Stereo Viewing Tips

xe "Stereo"

xe "Stereo\\: Viewing Tips"
Some people find it difficult to see the stereo images. It is a skill that takes practice to develop. The more you do it, easier it will become and the better the effect. Here are some tips that can help:

1. Take your time. It may take a minute or two before you notice the effect, so take your time. You will probably notice the stereo effect in some parts of the screen before you are able to see it for the whole image. Keep looking, and the effect will slowly spread to the rest of the screen.

2. Relax. In order to see the stereo effect, your eyes have to look slightly beyond the image. If you are trying very hard to see the image, your eyes have a tendency to focus right on the image, which may destroy the stereo effect. Relax and slowly scan the image and you should begin to notice the effect.

3. Practice. In order to see the effect, your eyes have to learn a new way of seeing. This takes practice. The more you practice, the easier it will be to see the effect. After a day or two, most people can see the effect with little effort.

4. Start In Profile Mode. The stereo effect is most noticeable when the cave is viewed in profile, pitched slightly toward you. Most caves are wider than they are deep; so in plan view, there is not much depth to show the three-dimensional effect. In profile view, there is usually more range of depth, so there is more 3D effect.

5. The distance from screen makes a difference. Because everyone’s eyes are spaced differently, the optimum viewing distance varies from individual to individual. However, sitting further from the screen seems to work better.

6. Work In A Dark Room. The stereo glasses can produce reflections and glare from the room lights. As a result, the stereo effect is easier to if you work in a dark room.

7. Use Hidden Refresh and a Small Multiplier. Once you see the 3D effect, it is easy to lose it when you change the view. This is because your eyes have to adjust to sudden changes in the image. If you seem to lose the effect when you zoom, pan or rotate, use the Hidden Refresh and use a small Multiplier. These modes create much smoother transitions between images. 

8. Large Caves.  If you are zoomed way out on a large cave with lots of overlapping passages, some viewing angles will be better than others. This is due to the fact that with a large cave, many passages are drawn on top of each other, obscuring some of the colors and minimizing the 3D effect.

You can solve this problem in two ways. First, you can view the cave from a different angle so that obscuring passages are rotated out of the way. You can also zoom in. This makes it less likely that large blocks of passages will overlap. 

Locating and Identifing Surveys and Stations

xe "Locating Surveys"

xe "Surveys"

xe "Surveys\\:Locating"

xe "Stations"

xe "Stations\\:Locating"
It is often very useful to be able to locate individual sections, surveys and stations in a cave plot. The Viewer has a special tool that allows you identify, locate and highlight any survey or station in the cave image. To access this tool, select the "Tools|Find Survey/Station" option from the menu bar. This option is also available from the Main Screen’s Context Menu.

The Survey Location Tool. The Survey Location Tool consists of three parts displayed on three different “pages.” You can select individual pages of the notebook by clicking-on the corresponding “tab” at the top of the window. Each page displays a different list of cave features including surveys, stations and sections. As you select surveys, stations or sections from the list, the cave is highlighted showing the passages that correspond to your selection. Also, when you select a survey, station or section, the other lists are updated. This makes it easy to tell how the stations, surveys and sections relate to each other. Here is a detailed explanation of each page:

Surveys Page
Stations Page
Section Page
Surveys Page

xe "Locating Surveys By Name"

xe "Surveys"

xe "Surveys\\:Locating By Name"
The first page of the Survey Location Tool displays a list of all the surveys in the cave. If you click-on any survey in the list, the corresponding survey will be highlighted in the cave. This allows you to locate the position of any survey in the cave. Also, whenever a survey is selected, all the stations in that survey are displayed on the second page, the Stations Page.
List Items. The list also shows the date and the comment associated with of each survey. If the survey name, date or comment is too large for the column, you can drag the border of the heading of the column to make it bigger or smaller.

Options. There are several options that allow you to find, focus on and utilize the survey information. Here are detailed descriptions of each option:

	Locating Surveys By Name. 

Locating Surveys By Comment. 

Identifying Surveys By Cursor.
Centering On A Survey.
	Transferring To Complex. 

Editing Surveys
Leave Highlight On


Stations Page

xe "Locating Surveys By Station"

xe "Surveys"

xe "Surveys\\: Locating By Station"

xe "Stations"

xe "Stations\\: Locating By Station"

xe "Stations Page"

xe "Stations Page\\: Survey Location Tool"
The second page of the Survey Location Tool displays a list of the stations in the current survey. This list tracks the survey selected on the Survey Page and normally displays the stations in that survey.

Station Name and Distance. The list displays a list of the stations in current survey. It also displays the distance from the entrance for that station. (Note this value is not the straight-line distance, but the distance required to walk through all the surveys to reach the station. The statistic is based on the route that was first used to get to the station. It ignores any more recently surveyed short cuts.) 

The Cursor. One of the stations in the list will be highlighted. If you have used the Identifying Surveys By Cursor option, the highlighted station will be the station closest to the cursor. You can also highlight a station by clicking-on the station name in the list. This will cause the cursor to move to the location of station in the cave. This way you can locate the exact position of any survey station. 

Viewing Stations In Other Surveys. The list only displays the stations from one survey. Normally, the list will only display stations from the survey selected on the Survey Page (page one.) You can also View or locate any station in the whole cave.

Paging Through Survey Stations. You can view the stations from other surveys by clicking-on the “Change Survey” buttons on the right. Clicking-on the up-arrow will take you to the previous survey and clicking-on the down-arrow will take you to the next survey.

Options. There are several options that allow you to find, focus on and utilize the station information. Here are detailed descriptions of each option:

	Searching For Stations 

Identifying Stations By Cursor.
Centering On A Station.
	Transferring To Complex. 

Editing Surveys
Leave Highlight On


Section Page

xe "Showing Sections"

xe "Sections"

xe "Sections\\: Showing"

xe "Section Page"
The third page contains a list of all the sections in the plot. Sections help you organize the cave parts. By clicking-on the name of a particular section in the list, that section of the cave will be highlighted on the screen.

Options. There are several options that allow you to find, focus on and utilize the section information. Here are detailed descriptions of each option:

Editing Surveys
Leave Highlight On
Searching For Stations

xe "Searching For Stations"

xe "Station search"
There can be thousands of stations in a typical surveyed cave and looking for individual station can be like looking for a needle in a haystack. For this reason, the program allows you to search through the station list for a specific station. 

Initiating A Search. To begin a search, simply click-on the "Find Station" button on the tool bar at the bottom of the list. This will bring up the search window. You simply enter the text you want to search for and press the “Find Next” button. Each time the program locates a station that matches your search text, the matching survey will be highlighted in the list, and the program will highlight the shots of that survey on the screen. It also shows the corresponding survey on the Survey Page and highlights that survey on the screen. This makes it easy to locate individual stations and the surveys they are in. Since a survey station may be a part of several surveys, you can also use this option to locate all the surveys that a station is a part of. For example, if you repeatedly search for C13, you will find all the surveys that the station is part of. 

Search Options. Searches always start at the highlighted survey. You can control the direction of the search by selecting the Up or Down buttons. You can also search for partial matches using "Wild Card" characters. The wild card character "?" will match any character. For example, "AB?" would match AB1, AB2, or ABC.

Searching By Station Name

xe "Search By Station Name"

xe "Locate By Station Name"
If the cave is large, the survey list will be long, and you may have trouble finding the particular survey you are interested in. As a result, the program allows you to search the survey list for a particular survey.

Initiating A Search. To begin a search, simply click-on the "Find Surveys" button on the tool bar at the bottom of list. This will bring up the search window. You simply enter the text you want to search for and press the “Find Next” button. Each time the program locates a survey that matches your search text, the matching survey will be highlighted in the list, and program will highlight the survey on the screen.

Search Options. Searches always start at the highlighted survey. You can control the direction of the search by selecting the Up or Down buttons. You can also search for partial matches using "Wild Card" characters. The wild card character "?" will match any character. For example, "AB?" would match AB1, AB2, or ABC.

Locating Surveys By Comment.

xe "Locating Surveys By Comment."

xe "Surveys"

xe "Surveys\\: Locating By Comment"

xe "Comments"

xe "Comments\\: Locating Surveys By"
Survey comments appear in the third column of the Survey List on the Survey Page. Survey comments are recorded in the Editor as the data is entered and they are used to create a detailed description of each survey. This allows you find specific surveys and features in the cave. If however, the cave is large, there may be more comments than you can easily examine manually. For this reason, the program allows you to search all the surveys for matching comments. 

Initiating A Search. To begin a search, simply click-on the "Find Comments" button on the tool bar at the bottom of list. This will bring up the search window. You simply enter the text you want to search for and press the “Find Next” button. Each time the program locates a survey that matches your search text, the matching survey will be highlighted in the list, and the program will highlight the survey on the screen.

Search Options. Searches always start at the highlighted survey. Searches are not case sensitive and will work with partial matches. For example, if you were searching for the word "Big", the program would find "Big Room", "Big Pit", "The Biggest Formation", etc. You can control the direction of the search by selecting the Up or Down buttons. 

Transfering Selections To Complex

xe "Transfering Selections To Complex"
The Survey Location tool only allows you to highlight one survey at a time. If you want to highlight more than one survey that you have located, you need to use the Complex Plotting Feature. To make the process easier, you have the option of transferring selected surveys and sections from the Survey Location tool to the Complex Plotting Feature.
Initiating A Transfer. If you want to transfer the currently highlighted survey, press the "Transfer To Complex" button. This will signal the Complex Plotting Feature to highlight the specific survey in its survey list. The survey will be highlighted with the current Complex Color. The Complex Plotting option must be turned on and the "Color By Survey" option must be enabled. Note. When you first press the "Transfer Button," the color change will be invisible because it will be "under" the yellow highlight of the Survey Location tool.

Centering On A Survey.

xe "Centering On A Survey.."

xe "Surveys"

xe "Surveys\\: Centering On."
In a large or complex cave, it can be difficult to maintain your orientation. For this reason, the Survey Location tool gives you the option of centering a survey or station. Centering causes the Viewer to set all its pan-factors so that the selected survey or station is dead center in the middle of screen. This centering takes place in three dimensions, so the selected point is the center for any rotation. This way you can spin and tilt the cave any direction and the selected point will always be in the center of the screen.

Centering.  To center on the selected station or survey, click-on the "Center On Survey" button or “Center On Station” button at the bottom of the window. The view will instantly move to center on the selected point. If you are in Overview Mode, the Selection box will move so it is centered on the point. 

Center Location. If you are centering on a station, the center of screen will be right on top of the survey station. If you are centering on a survey, the center of the screen will be on top of the geometric center of the survey.

Identifing Surveys By Cursor.

xe "Locating Surveys by Cursor"

xe "Surveys"

xe "Surveys\\: Locating by Cursor"

xe "Stations"

xe "Stations\\: Locating by Cursor"
In a large or complex cave, it can be very difficult to identify individual surveys in the tangle of passages. For this reason, the Viewer gives you the option of visually identifying any survey that appears on the screen. You do this by placing a special cursor near the survey. The program will then identify and highlight the nearest survey to the cursor.

Using The Cursor. When you activate the Survey Location Tool, a special cursor appears on the screen. You can move this cursor by clicking the left mouse button anywhere on the screen. Once you have placed the cursor near the survey in question, click-on the “Find Survey With Cursor” button. The cursor will immediately move to the nearest station and it will highlight the nearest survey. In addition, the nearest station will be selected in the Survey List and the nearest station will be selected in the Station List.
Wrong Surveys. Remember that the cursor only locates the closest station not the closest survey line. As a result, you can move the cursor close to a line and have it locate the wrong line. This is because, although you may be near the survey line, you may be a long way from a station on the line. Just make sure that you move the cursor near a station on the line. 

Leave Highlights On

xe "Leave Highlights On"
The Survey Location Tool locates sections, surveys and stations by highlighting specific portions of the cave. Normally, when you exit from the Tool, the highlight disappears. There are times when you want to leave the highlights displayed after you exit. You can do this by enabling the "Leave Highlights On" check box. 

Sections

xe "Sections"

xe "Files"

xe "Files\\: Sections"
When you have a large cave or a system of several caves, it can be useful to divide your surveys into separate pieces. This allows you to organize your data and allows you to view individual parts separately. In COMPASS, you do this by dividing your project into separate files. (See the Project Manager help for more information.) . For this reason, COMPASS keeps track of each file that is a part of your survey project. The data from each file is called a section. The Viewer allows you to selectively display, color, highlight or exclude each section.

Editing Data Files From The Viewer

xe "Editing Data Files From The Viewer"
As you use the Survey Location Tool to find surveys, you may want to get more information about that survey. You do this by editing the survey and viewing the original raw data. To make this process easier, the Viewer allows you to go directly to the COMPASS Editor and view or edit the specific survey. (You can also edit the survey under the mouse cursor using the Context Menu.)

Editing From The Viewer. After you have selected a specific survey in the Survey Location Tool, simply click-on the "Edit Survey" button at the bottom of the window. This will run the COMPASS Editor and open the survey you have selected. If you have selected a section from the Section List, the Editor will open only the file without opening a specific survey. 

Trouble Shooting. There are two problems that you may encounter when you activate this option: 

1. The Editor Will Not Run. You may get the following message when you try to activate this option:

Could Not Find and Run the Editor.

Go to the Project Manager and Set Correct Directories.

This message means that the Viewer was unable to find the COMPASS Editor. This can only happen if the Editor has been deleted, moved or was never installed. The easiest way to correct the problem is to reinstall COMPASS. You can also manually fix the problem by going to the Project Manager and setting the proper directory. 

2. The Viewer Cannot Find The Data File. You may get the following message when you try to activate this option:

The data file (DAT) for this plot was

not in the same directory as the plot.

Check your folders and directories.

This message means that the Viewer was unable to find the data files associated with this plot file. Normally, all the files associated with a survey project will be found in the same Windows folder. This problem usually occurs when you have copied the plot file to another directory. It could also be that you just have the plot file and not the data files. The solution is to make sure the plot file and data files are in the same directories. 

Measuring Distances and Angles

xe "Measuring Distances and Angles"
There are many instances where it is useful to measure distances and angles within a cave. For example, you might want to measure the distance between a passage and the surface. For this reason, the Viewer has special measuring cursors that allow you to measure the distance, azimuth and inclination between any two points in the cave.

Activating The Measurement Tool. To turn on the measurement tool select "Tools|Measure Distance/Angle" from the menu bar. When you do this, the Measurement window will appear.

Measurement Cursors. The Measurement Tool works by placing two cursors on the screen. You can move the cursors to any three-dimensional point within the cave. The window then displays the distances and angles between those two points. Here are detailed descriptions of various aspects of the measuring process: 

	Measurement Cursors. 

Measurement Values. 

Absolute/Relative Coordinates.
	Positioning The Cursor In 3D. 

Moving to the Nearest Station, Origin or Center. 

Summing Distances Along a Passage.


Measurement Cursors

xe "Measurement Cursors"

xe "Cursors"

xe "Cursors\\: Measurement"
The Measurement Tool works by placing two cursors on the screen. These cursors can be moved to any three-dimensional point within the cave. As these cursors are moved, the distance and angles between the cursors is constantly analyzed and displayed.
Cursors. The two cursors consist of a “Start” cursor and an “End” cursor. All angle measurements take place starting at the “Start” cursor and running to the “End” cursor. The program always draws a line connecting the two cursors so you can see the path of the measurement.

Moving Cursors. Only one of the cursors can be active at any one time and only the active cursor can be moved. The “active” cursor will appear as large, yellow cross hairs. If you click the left mouse button anywhere on the screen, the cross hairs will move and the line will follow. If you move the mouse and click again, the cross will move and a different line will be drawn. You can selectively activate either cursor and in this way, you can move the cursor to any location in the cave. Once the cursors are positioned, you simply read the values from the window.  

The Mouse Cursor. If you move the mouse cursor around the screen, you will see the New value change. This value allows you to view the location of any point on the screen before you move the cursor. 

3D Cursor Position. The cursors are three-dimensional objects that can be moved to any location in or around the cave. The cursors can be placed on stations, passages or in empty space unconnected to the cave itself. Placing the cursor in 3D can be difficult. See the discussion on 3D cursor placement for more information.

Measurement Values

xe "Measurement Values"
Once you have the cursor positioned properly, you can read various distances and angles from the window. All angles will be displayed as degrees. The distance will be in feet or meters depending on the settings. There are eight basic measurements:

1. Start. This item displays the location of the Start Cursor. The value is displayed as the distance north, east and vertical from the entrance or a reference point. 

2. End. This item displays the location of the End Cursor. The value is displayed as the distance north, east and vertical from the entrance or a reference point.
3. New. This item displays the location of the mouse cursor as you move it around the screen. The value is displayed as the distance north, east and vertical from the entrance or a reference point.
4. Delta. Delta gives the absolute difference between the start and end points in east, north and vertical distance. This information is useful because it ignores slope distance. For example, you can find the elevation difference between two stations in the cave. 

5. Len2D. This gives you the straight-line distance between the start and end points. The distance is calculated in two dimensions, so it ignores the dimension that runs into and out of the screen. For example, if you are in plan view, this measurement ignores the vertical dimension. It is useful, because you don't have to go to all the trouble of placing the points in three dimensions to get a useful length. 

6. Len3D. This also gives you the straight-line distance between the two points, except that the distance is calculated in three dimensions. This is important because two points may seem close together, when they are actually separated by long distances in the third dimension. For example, if you are in plan view, two points could appear to be five feet apart, when they are actually 1000 feet apart, mostly in the vertical direction. This measurement will not give correct values unless the cursors have been placed in three dimensions. 

7. Azimuth. This measurement gives you the compass angle from the Start cursor to the End cursor in degrees. 

8. Inclination. This measurement gives you the vertical angle from the Start cursor to the End cursor in degrees. 

Measurement Options

xe "Measuring"

xe "Measuring\\:Absolute/Relative Values"

xe "Measurement Options"
There are several options that can be used to configure the Measurement Tool.
1. Cursor Modifies. This option controls which cursor is active. If “Start” option is selected, the Start cursor is the active cursor and vice versa. The “Active” cursor has a “crosshairs” over it and it is the only cursor that can be moved. Whenever you click-on on the screen with the mouse cursor, the active cursor moves to the location of the click. In this way, you can move either cursor to any point on the screen.

2. Alternate Cursors. When this option is enabled, the active cursor alternates each time you click the mouse on the screen. This make it easy to position the Start and End cursors on different points in the screen because the active cursor is automatically changes each time you click. In effect, you can "walk" the cursors to specific locations on the screen. To enable alternating cursors, click "Alternate Cursors" checkbox.

3. Absolute/Relative Values. This option allows you to select whether  absolute or relative values are displayed in the Measurement Window. In Absolute Mode, the absolute positions of the cursors are displayed. If the cave has been referenced to geographic coordinates such as UTM, the actual UTM coordinates will be displayed. In Relative Mode, the position displayed is relative to the entrance. If you are working with UTM coordinates in Absolute Mode, the numbers can be large and awkward. Switching to Relative Mode can make the numbers smaller and more meaningful.

Absolute vs. Relative Measurements

xe "Absolute Measurements"

xe "Relative Measurements"

xe "Measurements"

xe "Measurements\\: Absolute and Relative"
The Measurement Tool has the option of displaying coordinates in absolute or relative coordinates. When the program is in absolute mode, the actual position of the cursor is displayed. If the cave is referenced to UTM or some other geographic reference system, the values displayed will be based on that system. For example, if the entrance to the cave has been set to a fixed location using UTM coordinates, the values displayed will be UTM coordinates. 

Absolute vs. Relative. The problem with "Absolute" values is the numbers can be very large and awkward. For example, if you are using UTM, you can have cave coordinates of millions of feet or meters. Setting the measuring tools to "Relative" eliminates the large numbers, because all values displayed are relative to the entrance of the cave. If you are not using fixed stations, relative and absolute settings give the same values. 

Positioning The Cursor In Three Dimension

xe "Measurements"

xe "Measurements\\: Positioning in 3D"
Because the cursors are three-dimensional, placing them correctly can be tricky. For example, if you set the cursors while viewing the cave from above (Plan View), only two dimensions will be visible and so only two dimensions can be set. In other words, you can only see the east and north dimensions because the vertical dimension runs into and out of the screen. This means that the cursors may appear close together, but could in fact be hundreds of feet apart in the vertical direction. 

Problems With Two Dimensions. If you only set the cursors in two dimensions, you have to be very careful how you read the measurements. For example, if you have set the cursor from plan view, the vertical aspect of the cursors will be undefined and there could be large vertical discrepancies between the cursors. For this reason, you should ignore the vertical difference, and you should use the two-dimensional length value (2Dlen). 

Setting Cursors In Three Dimensions. If you set the cursors in three dimensions, all of the measurement values will be valid. There are two ways to set the cursor in three dimensions. The first is to use the Near Station button. This moves the cursor to the three-dimensional locations of the nearest station. 

The second method involves setting the cursors manually. It is useful when you need to make a measurement between locations that are not associated with a survey station. The process requires two steps. First, you set the cursor positions with the program in plan view. This will accurately set the cursor locations for the east and north dimensions. Next, you switch the program to profile view and place the cursors vertically. This will accurately set the cursor locations for the vertical dimension.

Setting Cursors In Profile. You can also set them in three dimensions by putting the program in Profile Mode and then rotating Pitch and Yaw a small amount. You set the cursors, then change rotations. As you rotate, the cursor will appear to shift off target. Keep repositioning until the cursor stays at the right location. The cursor will then be set in three dimensions. 

Since the mouse is used to position the measurement cursor on the screen, you cannot zoom or pan using the mouse. However, all the tool bar buttons, menu items and short cut keys still work so you can zoom, pan, rotate and select any normal menu function. 

Moving to the Nearest Station, Origin or Center

xe "Measurements"

xe "Measurements\\: Nearest Station_ Origin or Center"
It is often useful to measure the distance and angles between survey stations. However, manually positioning one of the cursors right over the station can be difficult. It is even more difficult to position a cursor over a station in three dimensions. For this reason, the Viewer has a feature that moves the cursor to the nearest survey station. 

Moving To Nearest Station. To move a cursor to the nearest survey station, press the "Near Station" button at the bottom of the window. This will move the currently active cursor to the nearest survey station. The operation sets the cursor to the three-dimensional location of the station. This is very useful for measuring the 3D distance between survey stations. 

Moving To Center. As you pan and zoom through the cave, the measurement cursor may be lost off the edge of the screen. For this reason, the Viewer allows you to move the active cursor to the middle of the screen. To move a cursor to the center of the screen, press the “Center” button at the bottom of the window.

Moving To Origin. It is often useful to make measurements relative to the entrance of the cave. For this reason, the Viewer allows you to move the active cursor to the origin of the cave. The origin is the first station in the cave, which is usually the entrance. To move a cursor to the origin, press the “Origin” button at the bottom of the window.

Measuring Total Lengths

xe "Measurements"

xe "Measurements\\:Totals"
It is often useful to measure the travel distance between two points in the cave. Since passages often curve around, you cannot measure travel distance by measuring the straight-line distance between two points. For this reason, the Viewer allows you to measure distances one shot at a time and total the result. 

Measuring Distances. To measure the distance along a curving passage carryout the following steps: 

1. Press the "Clear" button to clear the total distance. 

2. Enable the "Alternate Cursor" option. 

3. Move the cursor to the starting point 

4.Click-on the "Near Station" button. 

5. Move the cursor to the next station. 

6.Click-on the "Near Station" button again. 

7. Press the "Add" button. 

Repeat steps 5, 6, and 7 until you reach the destination. The Total displayed will be the travel distance between the two points.

Passage Wall Modeling

xe "Passage Wall Modeling"

xe "Wall Modeling"
Under normal circumstances, the Viewer only draws a single line down each passage representing the survey shot lines. However, real caves have walls and most hand-drawn cave maps show these walls. The Viewer gives you the option of showing passage walls along with the survey line. To turn on passage wall drawing, select "Display|Show Passage Walls" from the menu bar. The cave will be redrawn showing passage walls. 

Passage Modeling Modes and Options. There are many different modes and options that control how the program represents cave passage walls. You can set these options by selecting "Preferences|Passage Wall Modeling" from the menu bar. The Passage Modeling windows is divided into three pages. Here is a detailed description of each page and other issues:

	Pages 
	Other Issues

	Mode Page
Options Page
3D Modeling Page
	Modeling Pitfalls
Super-Realistic



Mode Page

xe "Mode Page"
The Mode Page displays all the basic options available for representing passage walls. Here are detailed descriptions of each mode:

	Mark From 

Mark To 

Mark From/To 

Draw Polygons 

3D Polygons 
	Filled Polygons 

Shaded Cylinders 

Open Splines 

Filled Splines 


Options Page

xe "Options Page"
The Options Page displays additional options that control the way the passages are represented and displayed. Here are detailed descriptions of each option:

	Draw Center Line 

Show Crossbars
Expand Passages 
	Fill Color By Depth
Depth Sort 

Enclosed Fill 


3D Modeling Page

xe "3D Modeling Page"

xe "Modeling Page"

xe "Modeling Page\\: 3D"
The 3D Modeling Page displays options that control the way 3D passages are displayed. Basically, they control how realistic the passages are. In order to display more realistic passages, the program must draw more faces, which takes more time. As result, for larger caves, you may want to use one of the simpler modes to speed up the display.

A. Passage Shape. This option allows you to control the cross section shape of the passages. The Square options constructs square passage shapes. The Diamond option constructs diamond shaped passages. The Octagon option constructs eight sided passage shapes. The octagon shape produces smoother more realistic passage models, but there are also twice as many faces so the display speed is twice as slow.

[image: image3]
B. Corner Rounding. Corner Rounding works by subdividing the passage at passage corners. By adding extra segments at the corners, the program produces a smoother, more natural appearance to the corner. There are two Corner Rounding options:

1. Rounding Depth. This option controls the amount of corner rounding that is applied. If the option is set to "One Pass", the program adds one short segment of passage to round the corner. If the option is set to "Two Pass", the program adds three short segments of passage to round the corner.

2. Corner Angle Threshold. Corner Rounding is only necessary when the corner is sharp. Without corner rounding, sharp corners look unnatural. On the other hand, if the corner isn't too sharp, the program can just connect the passages and the corner will look completely natural. The Corner Angle Threshold is used to determine the threshold at which the program will begin rounding. For example, if the angle is set to 20 degrees, only corners that turn more than 20 degrees will be rounded. 

C. Substitute Dimensions. In many instances, survey data will be missing the Left, Right, Up and Down measurements (LRUDs) that defines the size of the passage. Without these dimensions, the program will be unable to construction a passage model and there will be blank spots in the cave image. For this reason, the program allows you to substitute other dimensions for the missing measurements. Here is a description of the options:

1. Expand Passages. This option handles the situation where a passage dimension is missing because there is a side passage intersecting the main trend. Surveyors normal mark this down as “Passage” and omit any measurement. If the “Expand Passages” option is enabled, the program will look at the surrounding LRUDs to find the nearest valid value. This value is then substituted for the missing information.

2. Substitute Missing LRUDs. This option handles the situation where all the LRUDs are missing from a survey. This makes it impossible for the program to find a substitute LRUD nearby. When the “Substitute Missing LRUDs” the program substitutes a default dimension for each missing measurement. 

3. Substitute Diameter. This option set the default to be used when LRUDs are missing.

D. Vertical Passages. When a passage is near vertical, the normal Left, Right, Up and Down dimensions cease to have meaning. For example, in a vertical shaft, the Up measurement would be the entire vertical extent of the pit. As a result, cave programs can have problems displaying vertical passages. For this reason, the program has options that allow it to deal with vertical passages differently. Here is a description of the options:

1. Vertical Prisms. When this option is enabled, the program treats the Left, Right, Up and Down measurements as West, East, North and South respectively. This creates a much more realistic passage model. 

2. Vertical Threshold. This option sets the angle at which the program treats a passage as vertical. Vertical Passage Prisms. Surveyors normally collect Left, Right, Up and Down (LRUD) measurements at each station. However, as the passage gets steeper, the LRUDs ceases to have meaning. For example, what does an Up measurement mean on a vertical shot? For this reason, the Viewer gives you the option of treating Left, Right, Up and Down measurements as West, East, North and South respectively.

To enable this options select the “Vertical Prisms” option. Since this option should only be applied to vertical passages, you have the option of selecting how steep a passage should be before it is considered vertical. To set the value, set the “Threshold” value. The Threshold is measured in degrees. Generally, you want to choose a passage angle of between 45 and 75 degrees for the options to take effect. As the inclination of a passage exceeds 45 degrees, the passage shape distorts and so it is necessary to treat the LRUDs as East, West, North and South.

E. Merge Passages. This option merges the end of one passage with the beginning of another. This makes the passage walls smooth and seamless, with no breaks or gaps. It also takes longer to draw.

F. Hide Back Walls. Normally, Compass displays all passages walls, even though they may face away from you and may be hidden by the front wall. When Hide Back Walls option is enabled, passage walls facing away from you are not displayed. This makes the display less cluttered and makes it easier to pick out individual passages. It also speeds up the display.

Mark From Passage Walls

xe "Mark From Passage Walls"

xe "Walls"

xe "Walls\\: Mark From Passage Walls"
This is the simplest passage-modeling mode. It simply places small marks on the passage wall relative to the “From” station. The marks are placed at a point perpendicular to the shot direction. There is also a dotted line connecting each mark with the corresponding station. The size and color of the mark is controlled by the coloring of the normal station mark. This mode of passage modeling is most useful for drawing and tracing finished cave maps.

You have the option of display Crossbars that draw a dotted line between the station and wall markers.

Mark Passage Walls

xe "Mark Passage Walls"

xe "Walls"

xe "Walls\\: Mark Passage Walls"
In this mode, “To” locations are marked. The Viewer simply places small marks on the passage wall relative to the “To” station. The marks are placed at point perpendicular to the shot direction. There is also a dotted line connecting each mark with the corresponding station. The size and color of the mark is controlled by the coloring of the normal station mark. This mode of passage modeling is most useful for drawing and tracing finished cave maps.

You have the option of display Crossbars that draw a dotted line between the station and wall markers.

xe "Mark Passage Walls"

xe "Walls"

xe "Walls\\: Mark Passage Walls"
In this mode, both the “From” and “To” locations are marked. The marks are placed at a point perpendicular to the shot. Because most "From" stations are also "To" stations, there will generally be two sets of marks at each station. Each one will be at right angles to a different shot. There is also a dotted line connecting each mark with the corresponding station. The size and color of the mark is controlled by the coloring of the normal station mark. This mode of passage modeling is most useful for drawing and tracing finished cave maps.

You have the option of display Crossbars that draw a dotted line between the station and wall markers.

Displaying Crossbars

xe "Crossbars"

xe "Marks"

xe "Marks\\: Crossbars"
The “Show Crossbars” options applies to the Mark From, Mark To and  Mark From/Tooptions. When the option is enabled, a dotted line is drawn from the station to the wall mark. This makes it easy to see which marks are associated with which stations.

Polygon Mode

xe "Polygom Mode"

xe "Walls"

xe "Walls\\: Polygon Mode"
Polygon Mode presents a simplified image of the passage walls. It shows the passage walls as simple straight lines connecting the left, right, up and down measurements at each station. In this mode, the passage models are strictly two-dimensional. For example, in plan mode, the left and right dimensions are connected together. In profile mode, the up and down dimensions are connected together. There is also a cross bar at each station, which forms a four-sided polygon around each shot. The main advantage of Polygon Mode is that it is much faster than the other more complex passage modeling modes. 

3D Polygon Mode

xe "3D Polygom Mode"

xe "Walls"

xe "Walls\\: 3D Polygon Mode"
Most of the other passage-modeling modes represent the passage walls in two dimensions. This allows for a simpler and faster display. In 3D Polygon mode, a 3D prism or polygon is drawn around each shot by connecting the Left, Right, Up and Down dimensions. This creates a 3D image of the passage that can be rotated and tilted so you can see all aspects of the passage wall. You also have control of the shape of the passage outline, the rounding of corners and how the passages are joined. These options, make the passage model more realistic. Model3DOutline The main disadvantage of this mode is that it has to draw three times as many lines, so it runs slower. 

Click here for detailed information on the 3D passage modeling options.

Filled Polygon Mode

xe "Filled Polygon Mode"

xe "Walls"

xe "Walls\\:Filled Polygon Mode"
When you are generating maps for publication, you may want to display the cave passages as a solid, filled color. This is because black and white images and inexpensive printing may make it difficult to see the finer details, particularly if you are working with a large cave. As a result, the Viewer allows you to fill the polygon mode passages with color. In this mode, the polygons are spliced together to form a continuous passage and each polygon is filled with color.

Options. To enable the mode, select the “Filled Polygon” option in the  Passage Modelingwindow. You can set the fill color by selecting the  Preferences|Set Colors and Fonts option from the menu bar. You can also color each polygon according to its depth using the Color-by-depth option.

Shaded Cylinder Mode

xe "Shaded Cylinder Mode"

xe "Walls"

xe "Walls\\: Shaded Cylinder Mode"
One of the more realistic methods of representing cave passages is called "Shaded Cylinder Mode." In this mode, the right, left, up and down passage dimensions are converted into cylinders that are shaded as though the light was coming from the top of the screen. This makes the passages seem three-dimensional. The main disadvantage of this mode is that it is significantly slower than other passage modeling modes. (Note. Even more realistic modes of passage wall modeling are available in CaveX, another COMPASS program.)

Options. To enable this mode, select the “Shaded Cylinder” option in the  Passage Modelingwindow. To get the full effect of the Shaded Cylinder mode, it is useful turn off the Center Line option so that a survey line is not drawn down the middle of the passage. Also, you should use a Passage Wall Color like gray that matches the cylinder colors.

Open Spline Mode

xe "Open Spline Mode"

xe "Walls"

xe "Walls\\: Spline Mode"
Real cave passage walls are not straight lines and when you make a hand-drawn cave map, the passage walls are usually drawn as smoothly curving lines. As a result, the Viewer has passage modeling modes that simulate the smoothly curving passage walls of a hand-drawn map. You can activate this mode by selecting the “Open Spline Curve” option in the Passage Modeling window.

Spline Curves. The “Cubic Spline” is a mathematical function that draws smoothly curving lines. The Viewer uses Spline curves to simulate a hand-drawn survey map. If the left, right, up and down data is good, Spline curves will produce a very realistic cave map. Spline curves have three main disadvantages. First, because of the intense calculations involved, they are slow to draw. Second, they tend to average the passage wall dimensions, so the passage width and height may not be precisely accurate. Finally, bad data, high angle shots, contradictory dimensions and other oddities can create strange looking passage models.

Filled Splines

xe "Filled Splines"

xe "Walls"

xe "Walls\\: Filled Splines"
When you are generating maps for publication, you may want to display the cave passages as a solid, filled color. This is because black and white images and inexpensive printers may make it difficult to see the finer details; particularly, if you are working with a large cave. As a result, the Viewer allows you to fill the Spline Curve passages with color. In this mode, the passage models form continuous, solid passages filled with color.

Options. To enable the mode, select the “Filled Splines” option in the  Passage Modelingwindow. You can set the fill color by selecting the  Preferences|Set Colors and Fontsoption from the menu bar. It can be also useful to set the Passage Wall color to contrast or highlight the fill color. Finally, you can also color the fill according to its depth using the Color-by-depth. 

Draw Center Line Option

xe "Center Line Option"

xe "Walls"

xe "Walls\\: Center Line Option"
The Viewer normally draws the survey line down the center of the passage along with the passage models. Sometimes, this center line is superfluous and makes the plot complex and confusing. For this reason, the Viewer allows you to include or remove the centerline.

Options. To enable or disable this option, check or uncheck the “Show Centerline” option in the Passage Modeling window. You can set the centerline color by selecting the Preferences|Set Colors and Fonts option from the menu bar. 

Expand Passage Option

xe "Expand Passsage Option"

xe "Walls"

xe "Walls\\: Expand Passage Option"
Any anomaly in the left, right, up and down (LRUD) dimensions can cause problems with the passage models. For example, if you have a survey station that is next to a branch passage, the Left dimension could point straight down the branch passage. This would give a Left dimension hundreds of feet long. Normally, the surveyor will enter "P" for "passage" and the program will assume the width is zero; however, this is not the real width of the passage. For this reason, the Viewer has a feature that compensates for missing or anomalous LRUD’s.

Options. To enable this option, check the “Expand Passages” option in the Passage Modeling window. When Passage Expansion Mode is enabled, the program takes the passage width from the nearest available station. This produces a more realistic passage model.

Color By Depth Option

xe "Color By Depth Option"

xe "Wall"

xe "Wall\\: Color By Depth Option"
Viewing complex cave passages can be confusing because it is difficult to see which passages are deep and which passages are shallow. For this reason, the Viewer allows you to color the Filled Polygon Mode and the  Filled Spline Modeso that each passage is colored according to the depth of the passage below the entrance. 

Options. To enable this option, check the “Color Depth Fill” option in the  Passage Modelingwindow. The colors used are the same colors available in regular Color-By-Depth mode. 

Depth Sort Option

xe "Depth Sort Option"

xe "Walls"

xe "Walls\\: Depth Sort Option"
When the Viewer displays the cave, the passages are normally drawn in the same order that they were originally entered in the Editor. This means that distant passages can sometimes be drawn on top of nearby passages. Normally, this is not a problem, because the passages are represented by thin lines. However, when you are using any of the Filled Passage Wall options, it may create an image where far away passages appear to be on top of near passages. For this reason, the Viewer gives you the option of plotting distant passages first and nearby passages last. This guarantees that nearby passages will appear on top of distant passages. 

Options. To enable this option, check the “Depth Sort Option” option in the Passage Modeling window. The Depth Sort options solves this problem by sorting the passages according their distance. 

Speed. The only disadvantage to this option is that it is slightly slower. This is because of the fact that which passage is far and which is near changes as you pan, zoom and rotate the cave. As a result, the program has to re-sort the passages each time it re-draws the cave. On a slow computer with a large cave, you may notice a short pause before the program begins plotting. If the cave you are working with has relatively few overlapping passages; you can turn off the Depth Sort option and speed up drawing. 

Enclosed Fills

xe "Enclosed Fills"

xe "Walls"

xe "Walls\\:Enclosed Fills"
The Enclosed Fills option causes the program to draw lines around each filled passage segment. This makes it easier to see each passage segment. It works very well when the passages are large, or you have zoomed into smaller passages.

Options. To enable this option, check the “Enclosed Fills” option in the  Passage Modeling window. It is best to turn the option off when you are viewing a large cave because the enclosing line will obscure the fill color on smaller passages.

CaveX

xe "CaveX"

xe "Super-Realist Passage Models"
The most realistic passage modeling is available in another COMPASS program called CaveX. CaveX is capable of creating fully shaded and smoothed passage models, with realistic rock textures and many other special effects. The program is capable of high-speed animation which allows you to fly through the cave using a joystick or the mouse.

Modeling Pitfalls

xe "Modeling Pitfalls"
In the early days of cave surveying, the LRUD measurements were used primarily to assist in hand-drawing maps. For this reason, the data-collection standards were loose. Now that we have computers to process the data, we can create realistic passage models. However, because of the way we collect data, the quality of the models is less than ideal. Here are some of the issues.

Sparce Data. Most surveyors only take passage measurements at the survey stations. For this reason, the passage models will miss any variations in passage size that occurs between stations. The problem is worse on large passages where the shots may be over 30 meters in length. One solution to this problem is to take shorter shots. 

Missing Data. In many caves, LRUDs are not collected. If the no passage dimensions are specified in the survey file, the program cannot display passage walls. If no passage dimensions are present, the program will simply display a straight line. COMPASS can fill in for missing data by substituting the dimensions from nearby passages. However, this is only a cosmetic fix.

Vertical Passages. As passages get steeper, the standard definition LRUDs ceases to have meaning. For example, in a vertical pit, the Up measurement would measure the depth of the pit instead of the passage shape. At this point in time, there is no standard for measuring the passage dimensions of a vertical or near-vertical passage. However, COMPASS offer the options of treating the LRUDs of steep passages as West, East, North and South directions respectively. Click here for more information.

Speed. Also, passage modeling slows the drawing time dramatically. The more complex the option, the slower the draw speed. For example, unfilled polygons draw much faster than shaded polygons. This is not much of a problem on a small cave, but with a large cave it can take many seconds to draw the whole cave. Remember, that as you zoom into the cave, drawing gets much faster, even when your are drawing passage walls.

Complex Plotting

xe "Complex Plotting"
It is often very useful to plot, color or label selected parts of a cave based on complex criteria. For example, you might want to highlight all the passages that have been surveyed in the last year. As a result, the Viewer has the ability to do complex combinations of plotting, labeling and coloring based on the survey, the date, and the position of passages in the cave. This ability is called “Complex Potting.” 

Complex Plotting. With complex plotting, you can precisely control the color of each individual survey. You can also precisely and non-linearly control the color based on the date or depth of passages. You can selectively mark and label individual surveys. In addition to the coloring options, you can exclude parts of the cave based on the depth and the east-west and north-south position of passages. Finally, You can also mark the location of special features in the cave. All these capabilities can be used simultaneously to create complex plots. 

Enabling Complex Plotting. Complex plotting can be turned on by selecting the "Display|Complex Plot" option from the menu bar. Once you have enabled "Complex Plotting," you can control how the cave is plotted by selecting the "Preference|Set Complex" option from the menu bar. The Complex Options window is divided up into eight pages. You can select an individual page by clicking-on one of the tabs at the top of the window. Here is are detailed explanations of each page:

	1. Options. 

2. Included Surveys
3. Color By Sections 

4. Color By Surveys 

5. Color By Depth
	6. Color By Date. 

7. Color By Distance
8. Exclude Extents 

9. Exclude Dates. 

10. Tilt Options.


Complex Options Page

xe "Complex Options Page"
The Options Page controls all complex plotting options. There are two basic kinds of options: Primary Mode and Exclusions. 

Primary Mode. The Primary Mode options controls the basic coloring, labeling and marking of each passage. Only one Primary Mode options can be selected at one time. However, any combination of Exclusion options can be selected at the same time. This allows you to select combinations of coloring and exclusion that selectively display and highlight any part of the cave. Here are detailed descriptions of Primary Mode options: 

1. Normal Line Colors. When this mode is selected, all the lines are plotted using the current, default Line Color. 

2. Color-By-Sections. When this option is selected, you can selectively color or exclude individual sections of the cave. The color-by-section options are controlled using the Color Sections page.

3. Color-By-Survey. When this option is selected, you can selectively color, label, mark or exclude individual surveys in the cave. You control the survey options using the Color Surveys page.

4. Color-By-Depth. When this option is selected, passages are colored according to their depth. You can control the color, spacing and width of each color band. The color-by-depth options are controlled using the Color Depth page.

5. Color-By-Date. When this option is selected, passages can be colored based on the date they were surveyed. You have complete control over the color of each range of dates and the width of each range. The color-by-date options are controlled by the Color By Date page.

Exclusion Options. The Exclusion options control which passages will be plotted or excluded from plotting. More than one exclusion option can be enabled so that passages can be displayed based on a combination of criteria. Here are detailed descriptions of the exclusion options:  

1. Exclude-By-Date. This option allows you to exclude any survey that falls outside a certain range of dates. The exclude-by-date options are controlled by the Exclude By Date page.

2. Exclude-By-Depth. This option allows you to exclude any survey that falls outside a certain range of depths. The exclude-by-depth options are controlled by the Exclude Extents page.

3. Exclude-By-East/West-Extents. This option allows you to exclude any survey that falls outside a certain range of East and West positions. The exclude-by-east/west- extents options are controlled by the Exclude Extents page.

4. Exclude By North/South Extents. This option allows you to exclude any survey that falls outside a certain range of North and South positions The exclude-by-north/south-extents options are controlled by the Exclude Extents page.

Tilt Options. The Exclude-By-Depth and Color-By-Depth options can be adjusted so that they take into account tilt or inclination of the cave. Tilt options are controlled by Cave Tilt page.

Included Surveys

xe "Included Surveys"

xe "Included Surveys\\: Complex"

xe "Surveys"

xe "Surveys\\: Included Complex"
When you plot a cave using the Complex Plotting tools, some surveys will be plotted and some will not be plotted. It is sometimes useful to know exactly which surveys appear in the display. The Included Surveys Page allows you to do this.

Displaying Surveys. After you have selected parts of the cave for plotting using the various Complex options, you can display a list of these surveys by pressing the “Display” button. The section name and filename of each survey will be displayed in the list.

Exporting The Data. The information in the list can be printed, saved to a file or copied to the clipboard by pressing the appropriate button at the bottom of the page. Data saved to a file or copied to the clipboard is in “tab delimited” format, which means that it can be imported easily in spreads or word processors. 

Complex Color By Section Page

xe "Complex Color By Section Page"

xe "Section"

xe "Section\\: Complex Color By"
The Color-By-Section option allows you to selectively plot or color individual sections in the cave. The Color-By-Section Page displays a list of all the sections in the cave. The columns to the right of each section name display the plotting properties for that section. You can select any section by clicking-on it. This will highlight the section. You can also select multiple sections by holding down the mouse button and dragging it across a group of surveys.

Properties. Once a section or sections are selected, you can set its properties by clicking-on the buttons at the top of each column. Here are detailed descriptions of section properties:

1. Section. This is the name of the section. It is based on the name of each file in your project.

2. Color. The Color property controls the color that is used to plot each section. You can use any color in the “Select Color” grid that appears toward the bottom of the window. To select a color, simply click-on a color in the grid. Once you have selected a color, click-on the “Set” button at the top of the Color column. All selected sections will be set to the new color. If you click on the “Clear” button, the color will be set to the “Default” color, which is the Line Color used for normal plotting.

3. Action. The Action property controls the basic way the section is handled. There are four possible actions: Plot, Exclude, Stations and Depth. 

a. Plot. The Plot Option causes the section to be plotted normally, using the specified color.

b. Exclude. The Exclude option excludes the section from plotting.

d. Depth. The Depth option plots the section, coloring it by depth. The range, spacing, thickness and color spectrum are controlled by the Complex Color-By-Depth settings.
e. Passage. The Passage option causes the plot to be drawn using the 2D and 3D passage modeling features in Compass. The style of the passage modeling is controlled by the Passage Modeling dialog box.
The Action property is set via the "Action Selection" box on the page. The box displays the current active Action. Clicking-on the button to the right of "Action Selection" will display a list of other options. When you click-on the "Set" button at the top of the Action column, all the selected surveys are set to the current Action.

4. Stations. The Stations option adds station labels to whatever type of plot is being displayed. Pressing the “Set” button at the top of the column enables Stations for those sections that are highlighted. Pressing the “Clear” button disables Stations for those sections that are highlights. The type of station label or marks that will be displayed is controlled by the Station Handling options.

Complex Color By Survey Page

xe "Complex Color By Survey Page"
The Color-By-Survey option allows you to control the way the cave is displayed on a survey-by-survey basis. This option does more than just allow you to individually color surveys, it also allows you to individually exclude, label and mark surveys. 

The Color-By-Survey Page. The Color-By-Survey Page displays a list of all the surveys in the cave. The columns to the right of each survey name display the properties for that survey. You can select any survey by clicking-on it. This will highlight the survey. You can also select multiple surveys by holding down the mouse button and dragging it across a group of surveys. 

Properties. Once a survey or surveys are selected, you can set its properties by clicking-on the buttons at the top of each column. Here are detailed descriptions survey properties:

1. Survey. This is the name of the survey. Survey names usually consist of the letter part of each station name.

2. Type. The item indicates the type of data in the survey. Here is a description of the possible types:

	S =
	Contains standard survey shot data.

	F =
	Contains feature file information.

	R =
	Contains feature file information, with numerical range data.


3. Stations. The Stations option adds station labels to whatever type of plot is being displayed. Pressing the “Set” button at the top of the column enables Stations for those surveys that are highlighted. Pressing the “Clear” button disables Stations for those surveys that are highlights. The type of station label or marks that will be displayed is controlled by the Station Handling options.

4. Action. The Action property controls the basic way the survey is handled. There are three possible actions: Plot, Exclude, Stations and Depth. 

a. Plot. The Plot Option causes the survey to be plotted normally, using the specified color.

b. Exclude. The Exclude option excludes the survey from plotting.

c. Stations. The Stations option plots the survey line and labels or marks each station according to the Station Handling options.

d. Depth. The Depth option plots the survey, coloring it by depth. The range, spacing, thickness and color spectrum are controlled by the Complex Color-By-Depth settings.
e. Passage. The Passage option causes the plot to be drawn using the 2D and 3D passage modeling features in Compass. The style of the passage modeling is controlled by the Passage Modeling dialog box.

The Action property is set via the "Action Selection" box on the page. The box displays the current active Action. Clicking-on the button to the right of "Action Selection" will display a list of other options. When you click-on the "Set" button at the top of the Action column, all the selected surveys are set to the current Action.

5. Color. The Color property controls the color that is used to plot each survey. You can use any color in the “Select Color” grid that appears toward the bottom of the window. To select a color, simply click-on a specific color in the grid. Once you have selected a color, click-on the “Set” button at the top of the Color column. All selected surveys will be set to the new color. If you click on the “Clear” button, the color will be set to the “Default” color, which is the Line Color used for normal plotting.

6. Symbol. The Symbol option allows you to mark special features in a cave with symbols. The Symbol option only works on special Feature data. They have no effect on normal cave surveys. When the Symbol option is enabled, the program places symbols near the location of specific features in the cave. The symbol size can be varied based on numerical values associated with each feature.

Symbol Fonts. The symbols that are used to mark cave features come from special Windows fonts that contain symbols instead of characters. For example, the Viewer uses "WingDings" as the default font for its symbols. WingDings have more than 200 symbols including circles, squares, stars and crosses.

Selecting Symbols. Symbols are selected using the “Symbol Selection” box near the bottom of the window. The currently active symbol appears in the box along with an "index" number of the symbol. The index number makes it easier locate a particular symbol. The arrows buttons allow you to cycle through all the different symbols in a font. You can also select a different symbol font by pressing "font" button. Some of the other "symbol" fonts that are available in Windows are "Symbol" and "Symbol-B." Generally speaking, you want to stick with "True Type" or "vector" fonts because they are scalable. (You also can create your own symbol set using shareware tools for creating fonts.)

Setting Symbols. Once you have chosen a symbol, you can set the symbol for a particular survey by selecting the survey and then clicking-on the "Set" button at the top of the column. The symbol is always plotted using the Color property associated with the survey. 

4. Number Value Mode. Feature data can also carry a numerical value with each item. For example, the numerical value could represent the water temperature of a cave stream. This type of information can be displayed in the cave plot in two ways: by the Symbol Size or by printing the number. To select the mode, you choose either the "Plot As Symbol" or "Plot As Number" from the Number Value Mode buttons. 

If you choose the "Plot As Symbol" the symbols will vary in size according to the "Values" associated with feature. For example, if you are tracking stream temperature, the size of the symbol would increase as the water temperature goes up. 

5. Symbol Size Range. Since one of the options for displaying numerical values is to vary the size of symbols, you have the option of controlling the range of symbol size. This is done with the "Symbol Size Range" box. The “Min.” value is the smallest symbol and the “Max.” is the large value. If, for example, you want to display the PH of cave water and you have set a symbol range of 8 to 24, the sample with the lowest temperature would have an 8 point symbol and the sample with the highest temperature would have 24 point symbol. 

6. Number Format. If you choose to display values as numbers, you can control the number format. If you select "Scientific," the numbers will be in Scientific Notation (1.2345E+23). The "Digits" value controls the total number of digits in the number. If "Scientific" is not selected, the number is displayed in "Fixed Point" format (12.345). The "Digits" value also controls the number of digits displayed to the right of decimal point. 

Complex Color By Depth

xe "Complex Color By Depth"
The Color-By-Depth option allows you to do complex coloring based on the depth of a passage. This is different from the "simple" color by depth option that is available from the main menu. With the Complex Color-By-Depth option, you have complete control over the color and range of depths for each color. 

Color-By-Depth Page. The Color By Depth page presents a "Color Bar" on the left side of the page which graphically illustrates each color band. Each color band represents a particular depth in the cave. By manipulating the color bands, you map any color to any depth. You can even do non-linear coloring, which is very useful for visualizing levels in a cave. You can manipulate the color bands in several ways: 

Selecting Colors. You can select any color by clicking-on it. You can also select a color-band by “number” using the Band number box.

When a color is selected, a dotted line appears around the border of the color band. Once a color is selected, you can change the color by clicking-on the "Change Color Button." You can also change the range of depths that applies to color-by-editing or clicking-on the arrow buttons associated with the "Top" and "Bottom” edit boxes. 

Dragging The Tops and Bottoms. You can also manipulate the Top and Bottom values of a color band by moving the mouse cursor to the line separating the bands and then dragging the line to a new position. If the band you are dragging is selected, the numbers in the Top and Bottom edit boxes will change as you drag so you can see the numerical values of the result. 

Dragging Colors. You can also copy colors from one band to another by clicking-on a color band and then dragging the color to a new band. This will copy the color to the new band.

Reset Spacing. The "Reset Spacing" button resets top, bottom and range of color bars. If the “Whole Cave” option is selected, the top and bottom are set based on the height and depth of the whole cave. If “Surveys/Sections” option is selected, the top and bottom are set based on height and depth of the surveys or sections that have been enabled under the Complex Plotting options.

Reset Colors. The "Reset Color" button restores the default colors of the bands. 

Color Gradient. The "Color Gradient" button takes the top and bottom color bands and creates a smoothly changing series of intermediate colors. This is useful for creating special color effects. Because of dithering problems, color gradient only works well with high color resolution graphics modes. If you want to use this feature, you must put Windows in 16 or 24-bit color mode.
Space Evenly. The "Space Evenly" button takes the top and bottom of the color bar and spaces all the bands evenly. This allows you to set a narrow range of evenly spaced color bands. The "Space Evenly" button is different from the "Reset Spacing" button. The "Reset Spacing" button resets the color bar to the original spacing; whereas, the "Space Evenly" button maintains the position of the top and bottom bands and then evenly spaces all the intermediate bands. 

24 Color Mode. This option sets the color bar so it has a rainbow of 24 colors. Click here for more information about 24 Color Modes 

Adjust Thickness. It is sometimes useful set to the thickness of a color bar. Although, you can set the thickness by setting the top and bottom of a bar, it requires a mental subtraction. The "Adjust Thickness" section allows you to directly set the thickness of one or all color bands. 

By pressing the "Set Thickness" button, you set the thickness of the selected band to the current thickness. By pressing the "Set All" button, you set all bands to the current thickness. You also have the option of setting the top bar or bottom bar of each band. 

Note.  You can use the Depth Bar option to display a legend on the plot showing the meaning of the colors. 

Complex Color By Distance

xe "Complex Color By Distance"
The Color-By-Distance option allows you to do complex coloring based on the distance a passage is from the entrance. The “Entrance Distance” is not the straight-line distance from the entrance. It is the actual distance covered by traversing the cave passage. (Since there can be more than one route a part of the cave, the program uses the first connecting path. This means that short-cut there were surveyed later will be missed.)

This option is different from the "simple" color by distance option that is available from the main menu. With the Complex Color-By-Distance option, you have complete control over the color and range of distances for each color. 

Color-By-Distance Page. The Color By Distance page presents a "Color Bar" on the left side of the page which graphically illustrates each color band. Each color band represents a particular distance from the entrance. By manipulating the color bands, you map any color to any distance. You can even do non-linear coloring, which is very useful for visualizing levels in a cave. This is very useful for mapping out zones of distance and difficulty in large caves. 

You can manipulate the color bands in several ways: 

Selecting Colors. You can select any color by clicking-on it. You can also select a color-band by “number” using the Band number box.

When a color is selected, a dotted line appears around the border of the color band. Once a color is selected, you can change the color by clicking-on the "Change Color Button." You can also change the range of depths that applies to color-by-editing or clicking-on the arrow buttons associated with the "Top" and "Bottom” edit boxes. 

Dragging The Tops and Bottoms. You can also manipulate the Top and Bottom values of a color band by moving the mouse cursor to the line separating the bands and then dragging the line to a new position. If the band you are dragging is selected, the numbers in the Top and Bottom edit boxes will change as you drag so you can see the numerical values of the result. 

Dragging Colors. You can also copy colors from one band to another by clicking-on a color band and then dragging the color to a new band. This will copy the color to the new band.

Reset Spacing. The "Reset Spacing" button resets top, bottom and range of color bars. 

Reset Colors. The "Reset Color" button restores the default colors of the bands. 

Color Gradient. The "Color Gradient" button takes the top and bottom color bands and creates a smoothly changing series of intermediate colors. This is useful for creating special color effects. Because of dithering problems, color gradient only works well with high color resolution graphics modes. If you want to use this feature, you must put Windows in 16 or 24-bit color mode.
Space Evenly. The "Space Evenly" button takes the top and bottom of the color bar and spaces all the bands evenly. This allows you to set a narrow range of evenly spaced color bands. The "Space Evenly" button is different from the "Reset Spacing" button. The "Reset Spacing" button resets the color bar to the original spacing; whereas, the "Space Evenly" button maintains the position of the top and bottom bands and then evenly spaces all the intermediate bands. 

24 Color Mode. This option sets the color bar so it has a rainbow of 24 colors. Click here for more information about 24 Color Modes 

Adjust Thickness. It is sometimes useful set to the thickness of a color bar. Although, you can set the thickness by setting the top and bottom of a bar, it requires a mental subtraction. The "Adjust Thickness" section allows you to directly set the thickness of one or all color bands. 

By pressing the "Set Thickness" button, you set the thickness of the selected band to the current thickness. By pressing the "Set All" button, you set all bands to the current thickness. You also have the option of setting the top bar or bottom bar of each band. 

Complex Color By Date

xe "Complex Color By Date"
The Color-By-Date option allows you to do complex coloring based on the date that a passage was surveyed. This is different than the simple Color-by-Year option that is available from the main menu. With the Complex Color-By-Date option, you have complete control of the color and the beginning and ending date for each color. 

Color-By-Date Page. The Color-By-Date page presents a "Color Bar" on the left side of the page that graphically illustrates each color band. Each color band represents a particular range of dates in the cave. By manipulating the color bands, you can map any color to any set of dates. You can even do non-linear coloring, which is very useful for visualizing the progress of surveying in the cave. You can manipulate the color bands in several ways: 

Selecting Colors. You can select any color by clicking-on it. When a color is selected, a dotted line appears around the border of the color band. Once a color is selected, you can change the color by clicking-on the "Change Color Button." You can also change the range of dates that applies to a color by clicking-on the arrow-buttons next to the "Starting Date" and "Ending Date" boxes. 

Dragging The Tops and Bottoms. You can also manipulate the Start and End values of a color band by moving the mouse cursor to the line separating the bands and then dragging the band to a new position. If the band you are dragging is selected, the numbers in the Start and End edit boxes will change as you drag, so you can see the numerical values of the result. 

Dragging Colors. You can also copy colors from one band to another by clicking-on a color band and then dragging the color to a new band. This will copy the color to the new band.

Reset Spacing. The "Reset Spacing" button restores the original even spacing of the bands. 

Reset Colors. The "Reset Color" button restores the default colors of the bands. 

Color Gradient. The "Color Gradient" button takes the top and bottom color bands and creates a smoothly changing series of intermediate colors. This is useful for creating special color effects. Because of dithering problems, color gradients only work well on with high color resolution graphics modes. If you want to use this feature, you must put Windows in 16 or 24-bit color mode.
Space Evenly. The "Space Evenly" button takes the top and bottom of the color bar and spaces all the bands evenly. This allows you to set a narrow range of evenly spaced color bands. The "Space Evenly" button is different from the "Reset Spacing" button. The "Reset Spacing" button resets the color bar to the original spacing; whereas, the "Space Evenly" button maintains the position of the top and bottom bands and then evenly spaces all the intermediate bands. 

24 Color Mode. This option sets the color bar so it has a rainbow of 24 colors. Click here for more information about 24 Color Modes 

Adjust Thickness. It is sometimes useful set to the thickness of a color bar. Although, you can set the thickness by setting the top and bottom of a bar, it requires a mental subtraction. The "Adjust Thickness" section allows you to directly set the thickness of one or all color bands. 

By pressing the "Set Thickness" button, you set the thickness of the selected band to the current thickness. By pressing the "Set All" button, you set all bands the to the current thickness. You also have the option of setting the top bar or bottom bar of each band. 

Depth Bars.  You can use the Depth Bar option to display a legend on the plot showing the meaning of the colors.

Note. If the survey dates are missing or in error, coloring by date can give strange results. For example, some people enter zeros for the date when the exact date of the survey is unknown. This leads to surveys that appear to be hanging in space because the connecting survey's date is incorrect. 

Complex Exclude Extents

xe "Complex Exclude Extents"
The Exclude-By-Extents options allow you to exclude certain portions of the cave based on their location. For example, you could exclude parts of the cave that extend above and below a certain depth in the cave. This way you could focus on and view a particular level in the cave. 

The Exclude Extents Page. The Exclude Extents Page presents you with two windows that show a plan and profile view of the cave. Superimposed on these views of the cave are six lines. These lines correspond to the Top, Bottom, West, East, North and South limits of the view. Any part of the cave that is outside of these limits will not be displayed. 

Dragging The Extents. You can reposition any of these lines by moving the mouse cursor over the line and dragging the line to a new position. You can also use the edit boxes to the right of the display to set the limit lines to an exact position. You can either enter the numbers directly or use the arrow-buttons to increment or decrement the values.

Zooming. The Extent Windows are fairly small and it may be difficult to see exactly which parts of the cave you are excluding. For this reason, you can zoom in and magnify the image of the cave by clicking on the “Plus” button at the bottom of the page. You can also zoom out by clicking the “Minus” button. Finally, you can restore the un-magnified view, by clicking on the “Reset” button. 

As you zoom in, the image of the cave may extend beyond the limits of the windows. As a result, scrollbars will appear scrollbars will appear on the edge of the window to allow you to pan any part of the cave into view.

Limit Pairs. The limit lines work in pairs. This means that you can use the Top-Bottom, West-East and South-North limits individually. For example, if you only enable Top-Bottom limits the Viewer will ignore the position of the other limit lines. You can reset the position of lines by clicking-on the "Reset" button. This will move the lines so they are just outside the edges of the cave.

Complex Exclude Dates

xe "Complex Exclude Dates"
The Exclude dates option allows you to selectively display cave passages based on the date they were surveyed. For example, you might want to display only those passages that were surveyed during the first year of exploration in the cave. 

Exclude Dates Page. The Exclude Dates Page presents you with two boxes that show the Starting and Ending dates. There are three pairs of up and down arrows in each box. These arrows increment and decrement the month, day and year of the date. (Which buttons control the month, day and year depend what date format you are using. Generally, the date format depends on the country you live in and the way you have configured Windows.) 

The Starting and Ending date controls which surveys will be displayed. In other words, only those surveys that were done between the Starting and Ending dates will be displayed. 

Note. If the survey dates are missing or in error, date exclusions can give strange results. For example, some people enter zeros when the exact date of the survey is unknown. This leads to surveys that appear to be hanging in space because the connecting survey's date is incorrect.

Tilt Options

xe "Tilt"

xe "Tilt\\: Complex"

xe "Complex Tilt"
The Color-By-Depth option and the Exclude-By-Depth options normally work with horizontal planes. Caves, on the other hand, are often tilted. The Tilt option allows you to tilt the color and clipping planes to match the tilt of the cave. This enables you to color specific layers in caves that have tilted stratigraphy. It also allows you to exclude specific parts of a tilted cave. 

Specifying Tilts.  You can specify the tilt of the cave in three ways: 

1. Azimuth and Inclination. This method allows you to set the tilt based on the direction and slope of the cave. For example, if the cave tilts downward at a 45 degree angle to the east, you would enter 90 degrees for the azimuth and -45 degrees for the inclination. This is the same way a geologist would specify the "Dip" of a rock formation. To set the tilt this way, simply enter the azimuth (compass direction) and inclination in the two edit boxes. 

2. Visually. You can also set the tilt visually by dragging the "Compass" in the Tilt Rotations box. To do this, simply drag the "arms" of the "Compass" into position. The azimuth and inclination of the compass always face you. For example, if the cave tilts downward at a 45 degree angle to the east, you would drag the arm labeled "E" toward you and then downward. 

3. Analysis. With this method, the program analyzes the cave mathematically and calculates the direction and tilt of the cave. Pressing the “Analyze Cave Tilt” button initiates the analysis and displays the result in the Azimuth and Inclination boxes. The mathematical analysis works very well for caves that have a consistent dip in a particular direction. Caves that don't have a clear tilt to them and caves that are small or single passage caves that run in a straight line can't be analyzed accurately.

Using Extents In Analysis. Enabling this option causes the analysis to focus on the area of the cave defined by the extents. This enables you to zero in on certain parts of the cave that are more representative of the overall inclination of the cave. This option uses all six clipping planes that are defined in the extents section no matter how any other Complex options have been set.

Note: Be aware that as you zero in on smaller parts of a cave, it is hard to accurately analyze the tilt. It is also hard to analyze single, straight-line passages. 

Applying The Tilt. Once you have specified the tilt, you can selectively apply it to the whole cave, the Color-By-Depth and the Depth Exclusion option. You do this by setting the appropriate checkbox in the "Tilt What" box. 

Tilting The Depth Color. Selecting this option causes the color bands in the Color-By-Depth option to tilt. This allows you to color the cave so that the color bands are tilted to match the cave. Once you have set the tilt angle and turned on this option, you can adjust the colored bands in the Color-By-Depth page. 

Tilted Color Thickness. When you tilt the color in this way, the thickness of the cave may change relative to the color bar. For this reason, the Viewer automatically adjusts the colored bands to match the newly tilted color pattern. As a result, you may notice that a color band’s top, bottom and thicknesses have changed to match the tilt. 

Tilting Depth Exclusions. Selecting this option causes the top and bottom exclusion planes to tilt. This allows you to exclude parts of the cave along the specified tilt.  Once you have set the tilt angle and turned on this option, you can adjust what parts of the cave are excluded in the "Exclude Extents" page. When this option is turned on, the image of the cave is tilted in the Exclude Extents page. This makes it easy to tell exactly what parts of the cave will be clipped off. 

Feature Files and Database Data

xe "Feature Files"

xe "Database"
The Viewer has the ability to read or import special data that contains a list of features found in the cave. These features can be anything in the cave you wish to keep track of. For example, they could be minerals, formations, artifacts or a chemical analysis of the water in the cave.

"Feature" information is normally archived in CaveBase, the COMPASS cave database program, and then imported directly into the Viewer. (You can also generate these files using a standard database program, custom software or even manually.) Once this data has been imported into the Viewer, it can mark or display this information in a number of ways using the Complex Plotting options. For example, if you had a mineral inventory for a cave, you could mark every station with calcite near it with a "star" and every station with gypsum near it with a "circle." Once it has been imported into the Viewer, it can be saved to a standard plot file for later viewing. (For more information, see the CaveBase Help Files and the COMPASS DOS documentation.)

Quad Maps

xe "Quad Maps"

xe "Grid Maps"
When you are working with large caves, it is often useful to break the map up into smaller segments. This allows you to create more detailed maps of the cave. It is also useful for group projects because each segment can be assigned to a different person. These map segments are usually called Quad Maps.

Quad Maps. The Viewer generates Quad maps by superimposing a grid of rectangles over the cave. The number, size, location and rotation of these rectangles can be controlled so that any conceivable pattern of Quads can be created. Each rectangle can be labeled as to its row and column. You also have complete control over how each rectangle is labeled. Because of the fact that the quad grid is precisely tied to the cave, the grid can be recreated at any time to produce new maps.

Enabling Quad Maps. To enable Quad Mapping select the "Options|Show Quads" option from the menu bar. When the Quads option is turned on, a grid of rectangles will be drawn covering the cave. 

Controlling Quad Attributes. To set the attributes of a Quad Map, select the "Preferences|Set Quads" option from the menu bar. This will display a window that allows you to control all aspects of the Quad grid. The window is divided into three pages. You can select each page by clicking-on the tabs at the top of the window. Here are detailed descriptions of each page: 

1. Quad Size 

2. Quad Connection 

3. Quad Labels 

Saving Quad Settings. Once you have set the orientation and size of your quads, you can save these settings using the "Views" feature. You can also change the color of the grid lines or the font used to print the labels using the Colors and Fonts Window 

Quad Size

xe "Quad Size"

xe "Grid Size"
The quad grid consists of a series of rows and columns that divide the cave into separate cells. Each cell represents a different quad map. This page allows you to control the number and size of each cell. Here are detailed descriptions of each option: 

1. Columns. This option allows you to control the number of columns in the grid. In other words, this option controls the number of cells from left to right (west to east.)

2. Rows. This option allows you to control the number of rows in the grid. In other words, this option controls the number of rectangles from top to bottom (north to south.) 

3. Column Width. This option allows you to control the width of each cell in the grid. The value can be in feet or meters depending upon the current settings. 

4. Row Height. This option allows you to control the height of each cell in the grid. Again, this value can be either feet or meters. 

Quad Connection

xe "Quad Connection"

xe "Grid Connection"
This option allows you to control how the Quad grid is connected to the cave. The quad grid always connects to the first station in the cave, which is generally the entrance. Even though the grid only connects to the first station, it can be moved to any position over the cave. 

1. Reference Quad. This option controls which cell is connected to the first station. The station is connected to Northwest corner of the quad, but with the "offset" described below, it can be moved to any location. The "arrow buttons" allow you to select the row and column label for the correct quad. 

2. N/W Corner Quad. This option sets the label for the quad in the Northwest corner of the grid. This is the starting point for the grid, so it controls how the whole grid is labeled. You can use it to create grids that are subsets of larger grids. It is also useful for creating reverse numbered grids. When you make changes to this option, Reference Quad options automatically changes so you don't have to reset the connection. 

3. East/North Offset. These values are used to shift the grid to the East and North. This allows you to move the grid to any position over the cave. For example, if you set the East Offset to 100 feet, the grid will be shifted 100 feet to the east. 

4. Grid Rotation. Usually, quad maps are aligned along north-south, east-west lines. However, sometimes it is useful to align the grid so it matches the alignment of the caves. This option allows the grid to be rotated so it can be align with the cave or any other feature. 

Quad Labels

xe "Quad Labels"

xe "Grid Labels"
Each cell can be labeled according to its row and column. Rows or columns can be numbered or lettered and the row and column can be displayed in any order. For example, a quad could be labeled AB21, 21AB, Z-A, etc. In other words, virtually any conceivable labeling scheme can be used. Here are the options: 

1. Label Quads. This check box enables or disables the quad labeling. By disabling this option you can create quad maps without labels.

2. Decrement Columns/Rows. Normally, the letters or numbers that are used to label the cells start in the Northwest corner and are incremented as they move east and south. If either of these options are enabled, the values will be decremented. In other words, letters would be in reverse alphabetical order (Z,Y,X,W,V,U,T,S) and numbers in reverse numerical order (9,8,7,6,5,4,3,2,1). This allows you to create any conceivable labeling pattern. 

3. Column/Row Label. This allows you control whether each row and column is labeled with a letter or a number. Again, this allows you to create any conceivable labeling pattern. 

4. Label Order. This option controls whether the column part or the row part is the first item in the label. For example, a label could be displayed as "A1" or "1A" where "A" was the column and "1" is the row. 

The font, font color and the grid-line color can be set using the Viewer’s color and font options. Note. If you are using a rotated grid, you must use  True Type or Vector Fontsbecause other types of fonts cannot be rotated with the grid. Also, you must use Vector Fonts with most plotters. 

Shadow Boxes

xe "Shadow Boxes"

xe "Grids"
A Shadow Box is a way of plotting a cave that helps you see the three-dimensional aspects of cave. The Shadow Box option creates an open box around the cave and mirrors the cave on the walls of the box. This makes the cave appear more three-dimensional. The Shadow Box also allows you to put Grids on the walls that mark the dimensions of the cave. You can also display the Grids alone, creating a "map" grid under, over or around the cave. 

Displaying Shadow Boxes and Grids. You can display a Shadow Box around a cave by selecting the "Display|Display Shadow Box" option from the menu bar. This will draw a box around the cave. In order to see all aspects of the box, you have to be in profile mode and rotate both the pitch and yaw rotation of the cave. 

Controlling Shadow Boxes and Grids. You have complete control over the appearance of the Shadow Box. To make changes in the Shadow Box select the "Preferences|Set Shadow Box" option from the menu bar. The window that comes up will contain two sections, one to set Shadow Box options and the other for Grid Options. 

Shadow Box Options. There are several options that allow you to control the appearance of the Shadow Box: 

1. Walls. You have the option of showing any one of six walls around the cave. The choices are: Left, Back, Front, Right, Top and Bottom. Different combinations of walls give different effects. For example, normally you might display the Bottom, Left and Back wall. However, if you want to display the cave from the north, you would probably use the Bottom, Right and Back walls. 

2. Mirroring. The Shadow Box option allows you to mirror a flattened image of the cave on the sides of the box. These options allow you to select which sides the mirrored image will be displayed on. 

3. Wall Offset. This option allows you to move the walls nearer or further from the cave. In some instances, the image looks better if the walls are moved away from the cave.

4. Color Walls. This option allows you to fill the walls with a solid color. This can improve the contrast and make the cave and grid lines easier to see. You can set the wall color using the Viewer’s color and font options. Note. Since the grid can be rotated, you should use True Type or Vector Fonts because other types of fonts cannot be rotated. Also, you must use Vector Fonts with most plotters 

Grid Options. The Grid is a set of lines drawn at regular intervals on the walls of the Shadow Box. The grid lines can be drawn without the Shadow Box, so they can also serve as a map grid. 

1. Show Which Grid. This option controls which walls the grid will be drawn on. For example, if you choose "Bottom," the grid will be drawn under the cave. 

2. Spacing Options. This option allows you to set the spacing between grid lines. Since the vertical and horizontal grid lines have very different ranges, the program allows you to control horizontal and vertical grids separately. You can control the spacing between grid lines in two ways: 

Lines. The first method allows you to set the number of lines on the grid. For example, if you select six lines, six lines will be drawn at even intervals across the grid. Since the number of lines is fixed, the spacing between the lines varies according to the range of the grid. To enable this option, press the “Lines” button and then set the number of lines.

Spacing. The second method allows you to select a specific spacing for the grid line. In this mode, the grid lines will fall on even multiples of the setting you choose. For example, if you selected 100 meters, the grid lines would fall on even multiples of 100 like -1100, -1000, -900, etc. To enable this option, press the “Spacing” button and then set the spacing between lines. The units will be feet or meters depending on the current settings.
3. Line Style. This option allows you to set the type of line that is used to draw the grid. Various combinations of solid, dashed and dotted lines are available. The current line style is displayed in the box. To select a different line style, press the button to the right of the box. A list of all possible line styles will drop-down. Simply select the line of your choice using the mouse. . You can set the line color using the Viewer’s color and font options.
4. Labels And Units. You can label each of the lines in the grid with its position by selecting the "Label Grid" option. You can also add the feet or meters units to the Label by selecting the "Show Units" option. The labels use the currently active units settings. 

Graph Tools

xe "Graph Tools"
Cave passages often develop along fractures in the bedrock. As a result, cave passages can display a pattern that reflects the underlying geology and speleogenesis. For this reason, it can be very useful to analyze the pattern of the passages in your cave.

Graphs Tools. The Viewer can generate specialized graphs that allow you to analyze the patterns in your cave surveys. To access the Viewer graphing tools, select "Tools|Graph Tools" from the menu bar.

Options. The Viewer has three different types of graphs and many options for controlling the way the graphs are displayed. The options and each type of graph are placed on a separate page of the Graphing window. To select individual pages, simply click-on the tabs at the top of the window. Here are detailed explanations of the graphs and options:

	Graphs
	Options

	Azimuth Rose Diagrams. 

Inclination Rose Diagrams. 

Depth Histograms.
	Options. 

Colors/Fonts. 

Size, Copying and Saving.


Azimuth Roses

xe "Azimuth Roses"
A Rose Diagram is a circular graph that looks like the petals of a flower. Each petal represents a direction and the lengths of the petal show the value associated with each direction.

The Azimuth Rose. The Azimuth Rose shows a graph of the angles of the passages in the cave. Each petal represents a particular compass angle of the passages. The width of the petal indicates the range of angles represented by the petal. The length of the petal represents either total length of all the passages at that angle or the total number of passages at that angle. 

This graph is used to show the dominant direction angles of the passages in a cave. For example, if you see a long petal pointing northeast, you can assume that a large number of passages in the cave run northeast.

Showing The Azimuth Rose. You can view an azimuth rose diagram of the cave by selecting the “Azimuth” page and then pressing the “Process” button at the bottom of the window. There are several options that control the appearance and operation of the graph. Finally, there are several interactive features that you can use to analyze the graph.

Inclination Rose

xe "Inclination Rose"
A Rose Diagram is a circular graph that looks like the petals of a flower. Each petal represents a direction and the lengths of the petal show the value associated with each direction.

The Inclination Rose. The Inclination Rose shows a graph of the slopes of the passages in the cave. Each petal represents a particular slope angle of the passages. The width of the petal indicates the range of angles represented by the petal. The length of the petal represents either total length of all the passages at that angle or the total number of passages at that angle. The Viewer allows you to set several Options that control the way the graph is derived and its meaning. To process the cave and display the graphs, press "Process Button" at the bottom of the window.  

Showing The Inclination Rose. You can view an inclination rose diagram of the cave by selecting the “Inclination” page and then pressing the “Process” button at the bottom of the window. There are several options that control the appearance and operation of the graph. Finally, there are several interactive features that you can use to analyze the graph.

Depth Histograms

xe "Depth Histograms"
The Depth Histogram shows a graph of the depths of all the passages in the cave. Each bar represents a particular depth in the passages. The width of the bar indicates the range of depths represented by the bar. The length of the bar represents either total length of all the passages at that depth or the total number of passages at that depth.

Showing The Depth Histogram. You can view a depth histogram of the cave by selecting the “Depth” page and then pressing the “Process” button at the bottom of the window. There are several options that control the appearance and operation of the graph. Finally, there are several interactive features that you can use to analyze the graph.

Graph Options

xe "Graph Option"
The Viewer has several options that control the way it creates and displays the Rose diagrams and Histograms. 

Minimum Length. The purpose of generating these graphs is to analyze the trends of the passages. Thus, when the program analyzes azimuths and inclinations, part of the assumption is that shots go in the same direction as the passage. However, in many surveys, the shots zigzag down the passage, with many shot running across the passage trend. For this reason, the program can be set to ignore shorter shots. The rational is that short shots are more likely to be cross-passage shots, whereas longer shots are likely to more closely match the passage trends.

To set the program to ignore shorter shots, set the “Minimum Length” option to a value like 3 meters. This will cause the program to ignore all shots less than 3 meters and only evaluate the longer shots.

Use Slope Length. This option determines the way the program figures the length of each shot. If the "Slope Length" feature is turned on, the program uses the actual shot length as measured by the tape. If the "Slope Length" feature is turned off, the program converts the shot length to the horizontal distance as projected onto a horizontal plane. This means that higher angle shots are de-emphasized. The idea is that higher angle shots don't travel along the length of the passages and so don't follow the fracture patterns and geology of the cave. The feature only applies to the Azimuth Rose Diagrams and Depth Histograms. The Inclination Roses only use the Slope Length.

Graph By Length/Frequency. This option controls how the sizes of the “petals” or bars on the graphs are determined. With the Length option, the size of the petal is determined by the total length of the passage at a particular orientation. With Frequency option, the size of the petal is determined by the total number of shots at a particular orientation. Graphing by Length tends to bring out patterns in long passage trends. Graphing by Frequency tends to emphasize small maze passages. 

Rainbow Colors. This option causes the diagrams to be drawn with the same set of colors that is used to do the Color-By-Depth Option. This can make the individual bars and petals easier to see and make the graph more attractive. 

Number Of Petals And Petal Angles. This option controls the number of "Petals" around the Rose diagram. As the number of petals around the rose increases, the width of each petal decreases. Narrower petals give a more detailed and precise display of the passage trends. The width of each petal in degrees is displayed to right of the number of petals.

360/180 Roses. When you make a survey shot, the compass angle depends on which direction you are surveying. For example, if you are surveying in an east-west passage, the compass angle could be 90 or 270 depending on whether you are going east or west. For this reason, the Viewer offers two types of Rose diagrams: 360 and 180 degree version. In the “360 degree Rose,” passages are graphed based on the direction they were actually surveyed. This give an arbitrary graph based on the whims of the surveyors rather than on the cave geology. In the 180-degree version, all angles greater than 180 are reversed and so all passages that are on same fracture-line are grouped together. This setting also does a similar reversal for the Inclination Rose Diagram. 

Water Flow. This option allows you to see the direction water would flow in the cave. It is useful for analyzing how the cave was formed and later modified by water flow. 

This option only applies to the 360-Degree Rose diagrams described above. Normally the 360-Degree Rose Diagram chooses an angle based on the direction the passage was surveyed. With the "Water Flow" option, the inclination of the passage is used to make all Petals point in the downhill direction. This means that the largest petals show the primary directions that water would flow through the cave. 

Clip Depths. This option allows you to draw graphs from selected vertical portions of the cave. This is useful where parts of the cave were developed in different limestone layers, different fracture patterns or by different geological processes. This option allows you to analyze specific portions of the cave. When this option is turned on, the Rose Diagrams only use the passages that fall between the Top and Bottom limits in the Exculde Extents portion of Complex Plotting option.

Depth Bands. The Depth Bands option controls the number and thickness of the bands or Bars that appear on the Depth Histogram. More Bars means thinner bands and this gives you more finely detailed information about the distribution of passage depth. Fewer Bars mean thicker bands and this gives you more general information about the distribution of passage depth. You can individually adjust either the number of bands or thickness of each band, depending on your needs. 

Interactive Features

xe "Interactive Features"

xe "Interactive Features\\: Graphs"

xe "Graphs"

xe "Graphs\\: Interactive Features"
Displaying Values. As you move the mouse cursor across the graph, the value that corresponds with its position on the graph is displayed. This enables you to make precise measurements of the graph angles, lengths and depths. On the Azimuth and Inclination roses, the angle and petal lengths are displayed. On the depth histograms the depth and bar length are displayed.

Highlighting Matching Passages. All graphs allow you to see which passages in the cave correspond to a particular angle or depth. You simply click-on a particular place on the graph and all the passages that match the angle or depth will be highlighted. The program also displays a count of the number of shots that are highlighted. 

Note. When you click-on a graph the program highlights passages that correspond to a band that is centered on the point where you clicked. This means that unless you click right in the center of a band, the highlighted passages won't match the band.

Graph Colors and Fonts

xe "Graph Colors and Fonts"
Fonts and Colors. You have complete control over the background color, the line color, the petals and bars and fonts of all the graphs. To change the fonts and colors, press the appropriate button and make the desired changes. Note. The petal color will not change until you reprocess the data. Also, if you are using large fonts or the numbers are large, parts of the lettering may be clipped off. You can correct this problem resizing the window, which will resize the graphs. 

Grid Line Spacing. The graphs normally have four grid lines marking the petal lengths. This is because it is hard to fit more than four lines on the graph. However, because of the fact that the grid lines are evenly spaced across the range of values you can have odd grid values like: 0, 129, 258, and 387.  

Even Spacing. To solve this problem, the Viewer allows you to set the grid lines to even values. You do this by enabling Azimuth, Inclination or Depth options in the “Even Grid Spacing” box. When you do this, the grid spacing will be based on the Spacing values you set to the right. For example, if spacing value is set to 100, the grids lines will occur at 100, 200, 300, etc. The changes only take effect after you reprocess the data. 

Resizing, Copying and Saving

xe "Resizing"

xe "Resizing\\: Copying and Saving"
Graph Size. You have complete control over the size and shape of the graphs. The graphs follow the size of the window and so it is easy to resize the graphs. To change the size of the window, you simply drag the edges of the window or press the "Maximize" button to change the windows size.

Copying Images. You can copy the any of the graph images to the Windows Clipboard. This allows you to paste a copy of the graph into other program like word processors. To copy a graph to the Clipboard, press the “Copy To Clipboard” button at the bottom of the graph. 

Exporting Graph Images. In many instances, you will want to export one or more graphs for inclusion in reports, spreadsheets, and publications. The images can be exported as bitmaps, Windows Metafiles or Enhanced Windows Metafiles. Metafiles are the preferred method of exporting graphs, because the produce higher quality images.

To export a graph image, “Save To File” buttons at the bottom of each graph. Next select the file type and finally the filename. Enhanced Metafiles produce higher quality images than regular Metafiles, however, regular are still useful because they can be read by older programs.

Morpholog Coloring

xe "Morphology"

xe "Morphology\\: Passage"

xe "Passage"

xe "Passage\\: Morphology"
The size, shape and form of cave passages give important information about the way that a cave was formed. It also effects the difficulty of traversing the passage. For this reason, the Viewer allows you to highlight passages according to the size, shape and steepness of passage segments. This feature is called "Passage Morphology" coloring.

Passage Morphology Coloring. You can enable Passage Morphology coloring by selecting "Display|Show Morphology" option from the menu bar. When this option is enabled, the program analyzes the height, width, and cross-sectional area and uses the result to fit each passage segment into different categories. These categories include: Crawlway, Stoopway, Walking, Fissure, Canyon, Tube, Borehole and Climbs/Pits. Coloring specific passage types allows you to analyze the geology, and speologenesis. For example, you can easily see areas where there are vadose canyons or phreatic tubes. You can also pick routes through caves that avoid crawlways, climbs or pits. 

Setting Morphology. To select the type of Morphology you want highlighted, select "Preferences|Morphology Settings" from the menu bar. You then select one of the passage types for highlighting. Here are detailed explanations of all the passage types:

1. Crawlway. If this option is enabled, the program will highlight any passage whose ceiling is less than 3 feet high. 

2. Stoopway. If this option is enabled, the program will highlight any passage whose ceiling is between 3 and 5 feet high. 

3. Walking. If this option is enabled, the program will highlight any passage whose ceiling is greater than 5 feet high. 

4. Fissure. If this option is enabled, the program will highlight any passage whose ratio of height to width is greater the 1.5 and whose ceiling is at least 10 feet high. 

5. Canyon. If this option is enabled, the program will highlight any passage whose ratio of height to width is greater the 1.5 and whose cross sectional area is at least 100 square feet. 

6. Tube. If this option is enabled, the program will highlight any passage whose ratio of height to width is between .5 and 1.5 and whose cross sectional area is less than 64 square feet. 

7. Borehole. If this option is enabled, the program will highlight any passage whose ratio of height to width is between .5 and 1.5 and whose cross sectional area is greater than 64 square feet. 

8. Climb/Pit. If this option is enabled, the program will highlight any passage whose angle is steeper than 45 degrees. 

9. Missing LRUDs. If this option is enabled, the program will highlight any passage where either the Left/Right or Up/Down passage dimensions are missing. This option is useful because passages that are missing LRUDs cannot be accurately categorized into a particular morphology. 

Saving Views of a Cave

xe "Views"

xe "Views\\: Saveing"
When you are viewing a cave, it may take you quite a bit of time to find just the right angle, scale and position for the image. For this reason, the Viewer allows you to save all the settings that produced a particular cave plot. These saved settings are called a "Views" of a cave and you can save any number of Views. 

To save or restore a View, select the "File|Views" option from the menu bar. The will bring up the Views window. The list on the left shows the names of all the currently saved Views.

Saving Views. You can save the currently displayed View by entering a name for the View in "View Name" box at the top and then clicking-on the "Save View" button. This will save the current View and add its name to the list on the left. The Viewer will initially save the View with a name something like "View5," but you can edit it and change it to anything you want. 

Restoring Views. You can restore any View in the list by clicking-on the name of the View in the list and then hitting the "Restore View" button. When you do this, the display will be restored to the exact settings that were present when the View was saved. You can also restore a View simply by double clicking-on the name of the View in the list. 

Deleting Views. You can delete a View by selecting it in the list and then  click-onthe "Delete" button. 

Renaming Views. You can rename a View by selecting the View you want to rename. This will cause the name to appear in the "Edit View Name" box. Simply make the changes you want and press the "Update" button. This will modify the name in the list. 

Saving Views from Files. It is often useful to retain Views of caves between sessions. For this reason, the Viewer allows you to save a number of Views in a file then and restore them later. You do this by selecting the "Write File" button. The program will display the standard Windows file-saving window that allows you to select a filename to save the View information to.

Restoring Views from Files. Once you have saved a set of Views to file, you can restore those Views by clicking-on the "Read File" button. The program will then display the standard Windows file-opening window and allow you to select a directory and a file. Once you have selected a file to restore, all the Views that were saved in the file will appear in the list. 

Unique Files. Each file of Views corresponds to only one cave and would be completely irrelevant to other caves or surveys. For this reason, the Viewer saves the name of the cave you were working with when you saved the Views. If the saved name is different from that of the cave you are working with, the Viewer will warn you before restoring the file. Also, different versions of the Viewer will have different formats for the Views files. For this reason, the Viewer will refuse to load a file with a different format. 

Items Saved With Views. The information saved with each "View" consists of the Pans, Rotations, and Zoom factors necessary to show the cave from a particular point of view. It also includes all the information necessary to display Station Labels, the Depth Bar, Legend, Title, Compass, and Ruler. Finally, it has all the information necessary to restore all quad map settings. Other information will be added in future versions of the Viewer. 

Videos, Movies and Animations

xe "Videos"

xe "Animations"

xe "Movies"
The Viewer allows you to create full motion videos from the plotted images of a cave. This can be very useful for visualizing large caves, surface terrain models or any situation where plotting takes a long time. For example, if you had a large cave and were doing Passage Wall Modeling, drawing would be too slow for real time 3D rotations. With full motion video, you can play back the images fast enough to get realistic real time 3D rotations. With surface terrain models, you can literally fly over the landscape as though you were in a flight simulator.

The Viewer has two methods of creating video: Animations and Movies. Movies work by saving one frame at time a time to memory. This give you precise control of the video and also allows you to create slide show like presentations. Animations work setting points and then having the computer smoothly move between those points. This makes it easier to generate smooth animations, but it gives you less controls.

Animations

xe "Animations"
The Viewer has a special feature that allows you to create animations that fly around and through a cave. Animations work differently from movies. Instead of saving separate pictures of the cave as the movies do, animations work by saving the Pan, Zoom and Rotation parameters for individual viewpoint of the cave. The program then takes two of these points and calculates a number of intermediate points. Playing back the intermediates points in rapid succession produces a smooth animation.

There are several advantages to animation. First, since you are only saving the pan, zoom and rotation parameter for each point of view, the amount information needed to produce a large animation is very small. Second, since the computer generates all the intermediate points, it is relatively easy to produce smooth cave animations.

Activating. To activate the Animation tool of the Viewer, select "Tools|Animations" option from the menu bar. (You must have a file open before you can activate the animation features.) This will display the Animation window. The Animation Window consists of two pages. The first page handles creating animations and the second page deals with saving animations to files. Here is detailed information about each page:

The Animations Page
The File Page
The Animation Page

xe "Animation Page"
The Animation Page allows you to capture particular viewpoints of the cave for the starting and ending points of an animation sequence. It also allows you to play back animations sequences and edit the animation to make it better. Here is a detailed description of animation creation process:

Adding New Animation Points
Editing Animation Points
Playing Animations
Adding Animation Points

xe "Animation Points"

xe "Animation Points\\: Adding"

xe "Adding Animations Points"
Animations are created by saving a series of viewpoints of the cave into memory. These viewpoints consist of the pan, zoom and rotate parameters for a particular image of the cave. Once the points are saved to memory, the computer can generate intermediate points that smoothly transition between any two positions. By rapidly playing back these intermediate points, you get a motion picture of your travels around and through the cave.

Capturing Images. The process of creating an animation is easy. You begin by finding a starting view for the animation. Just zoom, pan or rotate the cave until you have a good starting position. You then click-on the "Add Point" button. This will save the first point to memory. Now, you move to another position and, once again, click the Add Button.

It is not necessary for the viewpoints to be close together because the program will create many intermediate steps to animate smoothly between any of the two positions. You can use any combination of zoom, pan or  rotatebetween points because the program will generate intermediate zoom, pan and rotate position that smoothly transistion between the points. 

Editing Animations

xe "Animations"

xe "Animations\\: Editing"

xe "Editing Animations"
Once you have saved several view points, you can edit the animation to correct any problems. 

The Animation Point Contol. The Animation Point Control allows you to select individual points for editing. The number in the center shows the current point number. If no number is displayed, no points have been captured. Pressing the left and right arrows move you backward and forward through the points. The Left and Right arrows with Bars allow you to move to the beginning or end of the animation.

In this way, you can step through the whole animation one point at a time and the select a point for editing. As you step through the points, the display will change, showing the image that is associated with the current point.

Editing Operations. Once you have selected a point you wish to edit, you can perform four different operations on the point: 

1. Overwrite. The Overwrite Button causes the current viewpoint to overwrite the selected point. This allows you to replace any existing point with a new point.

2. Insert. The Insert Button causes the program to insert the current viewpoint just before the currently selected point. This allows you to insert additional points anywhere in the animation without overwriting any existing point. 

3. Delete. The Delete Button deletes the currently selected points. This allows you to remove one or more points from your animation.

4. Erase Animation. This Erase Animation button, deletes all viewpoints.

Playing Animations

xe "Animations"

xe "Animations\\: Playing"

xe "Playing Animations"
Once you have accumulated a number of points, you will want to play the animation to see if you are capturing the sequences you want.

Playing. You can start playing back the movie by hitting the "Play Animation" button. Each viewpoint and all intermediate points will be displayed on screen in sequence. There are several parameters that control the speed and smoothness of the play back:

Intermediates. This options controls the number of intermediate points the computer generates between each pair of viewpoints. The more points, the smoother the animation, but the slower the play back.  The “Intermediates” value and the “Frames/Second” value control how long the animation will last.

Frames/Second. This options sets the number of frames per second that the Viewer will use to play back the animation. This is number is only a maximum limit for the playback. If the computer is slow, the cave is large or one of the more complex viewing options is used, the program may not be able to keep up with the frame rate.

Stop Button. The Stop Button allows you to abort an animation before it has finished playing.

Animation Time. This box displays the number of minutes and second the animation will run. The animation time is determined by the “Intermediates” and “Frames/Second” options described above. (Since the computer may not be able to keep up with the number of frames per second specified, the actual time may be slower than estimated.)

The Animation File Page

xe "Saving Animation Files"

xe "Animation Files"

xe "Animation Files\\: Saving"

xe "Files"

xe "Files\\: Animation"

xe "Animation Files"
Once you have created a animation, you can save the animation to a Windows AVI on disk. AVI files are Windows movie files that can be played on standard movie players. They can also be converted to MPEG and other formats for display on the Internet. 

Saving. To save a movie file, click-on the Save AVI button on the File page. AVI files are normally saved with the extension "AVI'. The frame rate of the AVI file is controlled by the Frames Per Second option. 

Compression Versus Quality. AVI files can use various degrees of compression to reduce the size of the file on disk. However, compression also reduces the quality of the image. For this reason, you have the options setting the compression value.

Since caves images usually consist of a series of fine lines, you want to be careful how much compression you use. If you use too high a compression value, pieces of the lines will disappear. Also, when you are playing back an AVI file in one of the media players, be sure to run the media player in full screen mode. Otherwise,  some lines may be lost as the media plays tries to fit the movie in a smaller window. 

If you want to work with lots of large movie files, make sure you have lots of disk space. One option for reducing the size of the AVI file is switching your video card to lower resolutions. For example, reducing the resolution from 800 by 600 resolution to 640 by 480, can reduce the file size by 50%. 

Movies

xe "Movies"
The Viewer has the ability to create full motion videos by saving a series individual images from the screen. The feature can also be used to create slide shows of images from different caves or different aspects of the same cave. (Animations are another method of creating videos that may be better in certain circumstances.)

Saving Movies. The Movies or Slide Shows can be saved to disk for later replay. They can be saved as a special "cave" file for later display or editing. They can also be saved as Windows AVI files. Windows AVI files can be viewed on any standard Windows movie viewer. AVI files can also be converted to other format such as MPEG for viewing over the Internet. 

Activating. To activate the Movie Capture tool of the Viewer, select "Tools|Record Movie" from the menu bar. (You must have a file open before you can activate the movie features.) This will display the Movie Capture window. The Movie Window consists of two pages. The first page handles creating movies and the second page deals with loading and saving movies files. Here is detailed information about each page:

Capture Page
File Page
The Capture Page

xe "Movie Capture Page"

xe "Page"

xe "Page\\: Capture Movie"
The Capture Page contains all the tools you need to capture images and convert them into a movie or slide show. Here are detailed descriptions of the movie creation process using these tools: 

1. Add - Adding New Frames 

2. Auto Capturing Frames
3. Edit - Editing Movies 

4. Play - Playing Movies 

Adding Movie Frames

xe "Adding Movie Frames"
Movies are created by saving a series of images of the cave into memory. Once the images are saved to memory, each image can be instantly displayed on the screen. By rapidly playing back a sequence of images, you get a motion picture of your travels around and through the cave.

Capturing Images. The process of creating a movie is easy. You begin by finding a starting view for the movie. Just zoom, pan or rotate the cave until you have a good starting position. You then click-on the "Add Frame" button. This will save the first image to memory. Now, you repeatedly zoom, pan and rotate, and save each new image. Generally, you want to make small changes between each image. Otherwise, the movie will be jerky. 

Frame Delays. When you add a frame to a movie, the program plots the image into memory instead of onto the screen. If the cave is large, the process can take several seconds. The "Hour Glass" cursor will stay on the screen until the process is complete. You cannot abort the frame creation process with the mouse button like you can other plotting processes. This is because if the process is interrupted, the movie frame will be incomplete. As you add new frames to your movie, the program will count the frames and display them in the "Used Frames" display box. 

Frame Memory. The program allocates memory for the movie one frame at a time. The total number of frames available for your movie is dependent on the amount of free memory available on your system. This means that the number will vary depending upon how many other programs are running and how Windows is configured. The maximum number of free frames is displayed in the "Free Frames" display box. The number of free frames is a function of the amount of memory on your system and the version of Windows you are running. 

Auto Capturing Frames

xe "Auto Capture Movies"

xe "Movies"

xe "Movies\\:  Auto Capture"
The process of making a movie can be tedious because you have to repeatedly make small changes to the image and then press the Add Button. For this reason, the Viewer has an option that automatically saves every change to the image as a movie frame. This makes it much easier to create complex movie sequences.

Enabling Auto Capture. To begin capturing images, enable the “Auto Capture Changes” option in the Movie Window. Once the option is enabled, the Viewer will save every newly plotted image to the accumulating movie. This way, you can create a movie using the normal zoom, pan and rotate options. You can also use the Drag options to generate smoothly changing zooms and pans. The Auto Capture option is automatically disabled whenever you exit from the Movie Window or when the Frame Limit has been exceeded.

The best quality movies are created when you set the Increments to small values and make small changes. If you are using the Drag options, move the mouse slowly so the changes are small and smooth.

Complex Motions. One limitation of the Auto Capture option is the fact that you cannot do two motions at the same time. For example, you cannot rotate and zoom simultaneously. This is because a new image is created after each operation. For this reason, it is often useful to disable the Auto Capture option for part of your movie. When the option is disabled, you can combine more than one motion in the same frame. For example, you could press the rotate and zoom buttons in sequence, and then press the Add button. This will result in the two actions being combined in a single frame. 

Editing Movie Frames

xe "Editing Movie Frames"
Once you have captured some movie frames, you can edit the movie to correct any problems. 

The Movie Frame Contol. The Movie Frame Control allows you to select individual frames for editing. The number in the center shows the current frame number. If no number is displayed, no frames have been captured. Pressing the left and right arrows move you backward and forward through the frames. The Left and Right arrows with Bars allow you to move to the beginning or end of the movie.

In this way, you can step through the whole movie one frame at a time and the select a frame for editing. As you step through the movie frames, the display will change, showing the image that is associated with the current frame.

Editing Operations. Once you have selected a frame you wish to edit, you can perform three different operations on the frame: 

1. Overwrite. The Overwrite Button causes the current cave plot to overwrite the selected frame. This allows you to replace any existing frame with a new image. Note: when you are playing movies, the current cave plot is no longer visible. Before you overwrite a frame, click the Redraw Button to view the cave image that will overwrite the existing frame. 

2. Insert. The Insert Button causes the program to insert the current cave plot in the frame just before the current frame. This allows you to insert additional images anywhere in the movie without overwriting any existing image. 

3. Delete. The Delete Button deletes the currently selected frame. This allows you to remove one or more frames from your movie.

Playing Movies

xe "Playing Movies"
Once you have accumulated a number of images, you will want to play the movie to see if you are capturing the movie sequences you want.

Playing. You can start playing back the movie by hitting the "Play Movie" button. Each image will be displayed on screen in sequence. You can control the playback speed of movies by changing the "Frames/Second" box. This value controls the number of frames per second the movies are played back. Note. The speed of your computer and video card may limit the number of frames per second. 

Loading or Saving Movies

xe "Loading or Saving Movies"
Once you have created a movie, you can save the movie to disk. You can also reload the movie at a later time. The tools for saving and restoring files are available on the “Files” page of the Movie Capture window.
File Types. The Viewer works with two types of files: Cave Movie Files and AVI files. Cave Movie Files are special files used only by the Viewer. They are useful, because they can be reloaded by the Viewer for editing or replay. AVI files are Windows movie files that can be played on standard movie players. They can also be converted to MPEG and other formats for display on the Internet. 

Saving and Restoring. To load or save a movie file, click-on the appropriate button on the File page. Cave movie files are normally saved with the extension "CMV". AVI files are normally saved with the extension "AVI'. The frame rate of the AVI file is controled by the Frames Per Second display on the Play Page. 

Save Before Exit. It very important that you save any movies you want to keep before exiting from the Movie window. This is because once you leave the Movie window, the movies are discarded. The reason for this is that movies take up a lot of memory and Windows and the Viewer need all the memory they can get for other tasks. 

Resolution And Movie Size. Movies are very large objects. For example, on an 800 by 600 display, 50 movie frames uses about 60 megabytes of memory or disk space. This can put a severe strain on system resources. For example, it doesn't take many 60 megabyte movie files to fill a hard drive. Also, tying up 60 megabytes of memory for a movie can put a big strain on Windows’ performance.

If you want to work with lots of large movie files, make sure you have a lot of memory and lots of disk space. Also, switching your video card to lower resolutions, will make the file size and memory requirements smaller. For example, at 800 by 600 resolution, each image requires 1.4 megabytes, whereas a 640 by 480 image only requires 0.9 megabytes. Finally, the AVI format uses compression that can make files as much as 10 times smaller. If you don't plan to edit or display the file in the Viewer, you better off saving it to an AVI file. 

User Tools

xe "User Tools"

xe "Tools"

xe "Tools\\: User"

xe "External Programs"
It is sometimes useful to run other programs directly from the Viewer. As a result, the Viewer has the ability to attach any DOS or Window program to its menu. This makes it easy to run the program without searching through folders or the task bar. 

Executing External Programs. Once a program is attached, a new menu item will appear on the menu bar just below the "Tools|Add User Tools" item. Clicking-on the menu item will execute the program. (If the program is already running, it is brought to the foreground.)

Attaching Programs. Click Here for detailed information on attaching programs. 

Editing User Tools

xe "User Tools"

xe "User Tools\\: Editing"
You can add new tools to the Viewer’s menu by selecting the "Tools|Add User Tools" from the menu bar. When you do this, the "External Programs" window will appear. 

Program List. On the left side of the window is a list of programs. These are the programs that will appear in the menu. You can add, edit, move or delete program items. Here are detailed descriptions of the options: 

1. Adding Items. You can add new program items by click-on the "Add" button. When you do this, the bottom half of the window will expand to reveal the "Editing" area. To add a new item, you simply enter the "Title" and the filename of the program. The "Title" is the name that will appear in the menu. The filename is the drive, directory and name of the executable file that will be run. To make it easy to find programs, you can browse through your disk using the "Browse" button. 

Short Cuts. You can create a "Short Cut Key" for the item by placing an ampersand "&" character in front of one of the letters in the title. The letter following the ampersand will be underlined when it appears in the menu and you can select the item by typing that key. For example, the item "&Database” will be displayed as "Database", with the “D” acting as a shortcut. 

Finishing Up. When you have entered a title and selected a program, click-on the "Done" button, and the new item will appear in the "Program List." 

2. Editing Items. You can edit existing program items by clicking-on the desired item and then clicking-on the "Edit" button. When you do this, the "Editing" area will appear and you will be able to edit the Title and filename. (See "Adding Items" above.) 

3. Deleting Items. You can delete any item by selecting it and clicking-on the "Delete" button. 

4. Moving Items. You may want to put the most commonly used tools at the top of the menu for easy access. The items will appear on the menu in the same order they appear in the list. For this reason, you can move the selected item in the list by clicking-on the up or down button.

Importing Images

xe "Importing Images"

xe "Images"

xe "Images\\:Importing"

xe "Bitmaps"

xe "Bitmaps\\:Importing"
Compass allows you to import images, drawings and photographs into the Viewer and use them as a background to your cave plot. In effect, this means that you can plot your cave on top of any image. For example, you can import a scanned image of a topographic map or aerial photograph and superimpose the cave on top of the image. This would allow you to see where the cave passages lay in relation to the surface terrain. Once an image has been loaded into the Viewer, it can be locked into position so that it tracks the panning, zooming and rotating of the plot.

Here are detailed about the process and options:

Loading Images
Tying Image To The Cave
Dealing With Large Images
The Image Editor
Image Properties.
Loading Images

xe "Loading Images"

xe "Importing Images"

xe "Images"

xe "Images\\: Importing"
Importing Images. To import an image, select "File|Load Bitmap" from the menu bar. You can load several styles of bitmaps including BMP, JPEG, TIFF, and Metafiles. If the image is especially large, Compass may be slow manipulating the image, particularly when it has to rotate the image. As a result, after the image is loaded, Compass will give you a chance resize, trim and adjust the image.

Removing Bitmaps. The bitmap can be removed by selecting the "File|Remove Bitmap" option from the menu bar.

Tying Images To The Cave

xe "Tying Images To The Cave"
Once you have loaded an image into Compass, once you have selected an image, the program will display the image and plot the cave on top. You can now tie the image to the cave so that no matter how you pan, zoom and rotate, the image will be track the cave.

Adjusting The Bitmap. You can adjust the size and position of image relative to the cave

by selecting "File|Adjust Bitmap" from the menu bar. This will display the "Adjust Bitmap" window. This window has four options that allow you to adjust the bitmap:

1. Pixel Increment. Each of the options allows you to move or resize the image a certain number of pixels. The Pixel Increment option allows you to set the size, in pixels, of each change. By clicking on the up and down arrow buttons, you can increase or decrease the increment size. 

2. Image Position. This option allows you to move or set the position of the image relative to the cave. By default, the image is positioned so the center of the image falls on the first station is the survey, which is normally the entrance. If the image were a topographic map, you would move the image so the entrance of the cave falls on the correct position on the terrain.

The arrow buttons move the bitmap up, down, right or left. The bitmap will be moved by the number of pixels specified in the Pixel Increment box. This allows you to move the bitmap to any position on the screen. (Parts of the bitmap can be positioned off the screen.) The position is displayed in pixel and meters/feet from the center of the image.

3. ImageSize. This option allows you to change the size of the image, effectively scaling the image so it matches the scale of the cave. Pressing the up and down arrows increase or decreases the scale of the image. The scale is displayed as a multiplier which can increase or decrease the size. For example, 1.5 will scale the image 50% bigger and 0.5 will make the image 50% smaller. The width and height of the image in pixels, and feet/meter is also displayed.

4. View Angle. This option controls whether image will be displayed only when Compass is in Plan View or only when it is in Profile View. This is because images are two dimensional and only make sense viewed from the appropriate angle. For example, it does not make much sense to view a topographic map in profile.

5. Lock Image to Cave. This option controls whether the image is locked to the cave. If the image is locked to the cave, the image will pan, zoom and rotate in synchronicity with the cave.

6. Smooth Image. When this option is enabled, the image is smoothed as it is panned, zoomed and rotated. The makes the image clearer, especially for topographic maps, which have lots of parallel lines. The only disadvantage to this option is that it is slightly slower.

Dealing With Large Images

xe "Large Images"
Many images that are useful in working with caves are extremely large. For example, the typical topographic map from the USGS is over 5,500 by 6,700 pixels in size. This is more than 36-million pixels in size or over 110-million bytes.

This can cause two problems. First, this is a significant portion of the typical computer’s memory. As a result, the computer may have to rearrange memory every time Compass manipulates the image. Second, just handling those 110-million bytes takes time. In order to lock the image to the cave plot, Compass has to scale, rotate and offset the image every time the view changes. As a result, it can take several seconds to display the image depending on the size of the image, the speed of the computer and the amount of memory available. Here are some strategies for dealing with the problem: 

Resizing. In order for Compass to display images rapidly, you need to limit the image’s width and height to less than 3000 pixels. For this reason, every time you load an image in Compass gives you the option of clipping or resizing the image using the Image Editor.

Operating System. Windows 98 and ME have problems handling large bitmaps. For this reason, I would recommend using Windows 2000 or XP if you are working with large images.

Increasing Memory. Increasing the memory size can increase Compass’ speed displaying memory. I recommend 500-megabytes as the minimum for dealing with large images. One to two gigabytes is much better.

The Image Editor

xe "Image Editor"

xe "Editor"

xe "Editor\\:Image"
The image editor allows you to resize, trim and adjust the colors of any image that Compass is going to display. This is particularly useful when you have very large images because Compass may be slow in displaying the images especially when the image has to be rotated. The changes made by the Image Editor are different from the resizing and clipping that the Viewer automatically does as you pan, zoom and rotate. Changes made by Image Editor are premanent.

If you have already loaded an image, you can edit the image with the Image Editor by selecting the “File|Edit Bitmap” option from the menu bar. You are also automatically given the option of using the Image Editor whenever you load a bitmap image for display in Compass.  The Image Editor allows you to perform the following operations:

Resizing Images.
Clipping Images.
Brightness/Contrast/Gamma.
Undo, Copy and Paste.
Resizing Images

xe "Resizing Image"
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xe "Images\\: Resizing"
The Image Editor allows you to resize any image loaded into Compass. It uses special routines to that minimize artifacts that can occur when an image is expanded or contracted. To resize an image, select the “Resize Page” on the left side of the screen. The following options are available:

Resize Button. The Resize Button appears at the top of the Resize Page. Pressing the button causes the program resize the image. The result will be displayed to the right. The size and appearance of the image is control by the options described below.

New Size.  This option displays the width and height of the image after it is resized. You can increase the size by pressing the Up Arrow. You can decrease the size by pressing the Down Arrow. You can also adjust the Height and Width separately.

Keep Aspect Ratio. If the option is enabled, the program will maintain the same ratio of height to width, even if you adjust the Height and Width controls separately. If the option is off, the Height and Width can be adjusted separately, which allows you to do non-proportional scaling.

Units. This option control the units that are used to change the size of the image. The Percent Option changes the size by a percentage. For example, if you increase a 100x100 image by 50%, the new size will be 150x150. This option is generally used when you want to make large changes. The Pixel Option changes the size by a certain number of pixels. It is generally used when you want to make small, precise changes. It is also use to make the new image a precise size.

Increment. This option controls how much change occurs each time you press the Up or Down arrow. The units will be either percentage or pixels, depending on which units are used.

Reset. Pressing this button resets the new image size to the original size of the image.

Sharpness. This option controls the appearance of the image. If you set the option to “Soft”, the resulting image will be soft and smooth, but may be missing some fine detail. If you set the option to “Sharp” there will be more fine detail, but there maybe some artifacts around the edges of objects.

The artifacts are caused by the way the image is expanded or contracted. When an image is expanded, the program creates an image that has more pixels than the original. For this reason, the program has to guess at how these missing pixels will look. Likewise, when an image is contracted, the program has to throw away extra pixels. These two problems produce artifacts in the image such as jagged borders around the edges of objects or missing lines. To solve this problem, the Image Editor uses special filters to smooth image. The sharpness option controls how aggressive the program is in dealing with the missing information.

Clipping

xe "Clipping"
Clipping allows you trim off parts of an image so you can focus on specific parts of an image. It also allows you to eliminate margins, borders or other wasted space. To clip an image, select the “Resize Page” on the left side of the screen. Here is a detailed description of the process of clipping an image;

The Selection Box. To select an area for clipping, you simply click on the Image and while holding the mouse button down, drag it across the image. A “Selection Box” will appear that follows the cursor as long as the button is held down. Since the image may be larger than the screen, dragging the box past the edge the image will cause the window to scroll automatically.

Moving and Resizing The Box. Once you have created a box, you can resize it by clicking and dragging the small squares in the corners of the Selection Box. If you click and drag in the interior of the box, you can move the box to a new position.

Clipping. Once you have selected a portion of the image you can remove or clip everything outside the box by pressing the “Clip” button at the top of the page.

Image Tools Page

xe "Image Tools Page"

xe "Page"

xe "Page\\: Image Tools"
Image Tools Page. To manipulate the appearance of the image, select the “Tool Page” on the left side of the window. The Tools page contains tools that allow you to improve the quality of the images you have resized. For example, the tools can fix an image that is too dark to make out details. Here is a detailed description of each control:

Brightness. This control sets the brightness of the image. This is similar to the “Brightness” control on a television set. Technically, the brightness control shifts the intensity of each pixel in the image up and down. A brightness of 0.5 produces no change in the image. A brightness value above 0.5 increases the intensity of each pixel. A brightness value below 0.5 decreases the intensity of each pixel.

Contrast. This control sets the contrast of the image. This is similar to the “Contrast” control on a television set. Technically, the contrast control makes dark pixels darker and light pixels lighter, increasing the difference or contrast between light and dark parts of a scene. A contrast of 0.5 produces no change in the image. A contrast value above 0.5 increases the contrast. A contrast value below 0.5 decreases the contrast.

Gamma. Gamma adjusts the brightness of the dark and light parts of the image, while leaving the mid-range pixels alone. This is useful for bringing out the details of an image that may be hidden in overly dark or bright portions of a scene. A gamma value of 0.5 produces no change in the image. A gamma value of above 0.5 increases the brightness in the dark and light areas. A gamma value below 0.5 decreases the brightness in the dark and light areas.

Reset Button. Pressing the Reset Button resets the Brightness, Contrast and Gamma to a neutral value of 0.5 so that there is no change to the original images.

Undo, Copy and Paste

xe "Image Undo"
The tool bar along the top allows you to perform additional operations in the Image Editor:

Undo. Every time you make a change in the image, the Editor saves a copy of the old image. If you don’t like a change you have made, you can press the Undo Button, and the old image will be restored. The program save the last 10 changes so you undo 10 changes.

Copy and Paste. These Tool Bar buttons allow you copy and paste images to and from the Windows Clipboard.

Image Properties
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xe "Properties"

xe "Properties\\: Image"
Bitmap Colors and Resolution. The quality and clarity of a bitmap is controlled by the number of colors and resolution. The number of colors and resolution depends on the way the bitmap was created. For example, if you scan a topographic map, the resolution is controlled by the capabilities and settings of the scanner. 

Once a bitmap has been created, the resolution and number of colors are pretty much fixed. For example, if you have a 256-color bitmap, it is difficult to increase the number of colors without rescanning. Generally speaking, more colors and higher resolution mean clearer pictures. However, higher resolution images require more memory and take more time to display. 

Video Cards. Video cards also have a limited number of colors and resolution. If you try to display a bitmap with a large number of colors on video card with fewer colors, some colors maybe faded, splotchy or distorted. You can generally fix this type of problem by switching to a higher resolution video mode.
Printing Bitmaps.  Once you have plotted a cave on top of the bitmap, you may want to print the bitmap. The quality of the print will depend on the type of printer you are using and the type of bitmap image you are using. Generally, black and white printers work best with black and white bitmaps. Color inkjet printers work very well with color bitmaps.

Exporting Plots and Images

xe "Exporting Plots and Images"
With modern computers, more and more finished cave maps are being drawn with CAD or drawing programs. It is also very useful to publish cave maps as a part of articles. For this reason, the Viewer offers several different methods of exporting cave images.

Export Formats. The Viewer has the ability to save and export images in several different formats. Each format has its advantages and disadvantages. Most drawing programs and CAD programs can import one or more of these formats. However, you can expect varying results with each program and each file type. You will have to do some experimenting to find which works best for your application and program. Here are detailed explanations of each format:

1. Saving To Clipboard
2. Saving Bitmap File 

3. Saving Windows Metafiles
4. Saving 3D Format Files.
Saving To Clipboard
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xe "Clipboard"

xe "Clipboard\\: Saving"
You can save images of the screen to the Windows Clipboard. Once an image has been copied to the clipboard, it can be imported to directly into other drafting, publishing and drawing programs using their “Paste” options. To copy the screen to the clipboard, select the “Edit|Copy” option from the menu bar. The image copied will only be as large as the visible screen.

Saving Windows Metafiles

xe "Saving Windows Metafiles"

xe "Metafiles"
The Viewer allows you to save the current cave plot as a Windows Metafile. Metafiles are useful because they can be imported by many drawing and CAD programs.

Advantages of Metafiles. A Windows Metafile is a record of all the instructions that the Viewer used to draw the cave on the screen. When a metafile is exported to another program, the program simply redraws the image just as the Viewer did. Since the other program has control over drawing the image, the image can be resized and manipulated without causing any of the artifacts associated with bitmaps. 

Saving Metafiles. To save a metafile, select the “File|Save Screen Image” option from the menu bar. This will display the “Save Screen Image” window. Next, select the “Metafile” page and finally press the “Save Metafile” button.

Metafile Types. Metafiles can be saved as either “Regular” or “Enhanced” metafiles. Regular metafiles use the original metafile format that dates back to the first versions of windows. Enhanced metafiles were developed for Win95 and they are more flexible and powerful than the Regular metafiles. Regular metafiles have the extension WMF and enhanced have the extension EMF.

Using Metafile Types. Enhanced Metafiles are preferable because they produce higher quality images when printed or published. They can produce very smooth plot lines and passage wall outlines. However, enhanced metafiles can only be read by newer programs. In addition, some programs seem to work better with one type of metafile even though they can read both. For example, Publisher 97 will read both types, but only regular metafiles seem to work correctly. On the other hand, Word 97 reads both types flawlessly. You should experiment with both types to see which works best with the programs you have.

Scaling Metafiles. Metafiles can be scaled to gain more resolution: 

1. Un-Scaled. If the Scale Image box is not checked, the Viewer will save an exact copy of the screen as a metafile. In other words, the saved image will have the same resolution and image size as the image on the screen.

2. Scaled. If the Scale Image box is checked, the image will be scaled, which gives you control over the resolution of the image. This is useful for publishing images of the cave. For example, the typical VGA screen image has a resolution of about 96 dots per inch (DPI). If you print this image on 300 DPI printer, the image will be less than one-third of its original size.

Scaled Image Options. The Viewer gives you several options for saving scaled images. Here are detailed descriptions of the options:

DPI. This option controls the number of dots per inch in the image. The larger the number, the more pixels in the image and the finer the image will be. For example, the typical screen image in Windows is scaled to 96 dpi. If you save the metafile at 192 dpi, the resolution will be doubled. Likewise, if the image is scaled so the cave is displayed at 100-feet per inch, doubling the dpi’s will change the scale to 50-feet per inch.

Scale. This item displays the scale that will be generated by changing the DPI of the metafile. Be aware that the metafile will be clipped by the Viewer’s window. As a result, if you want to export the whole cave as a metafile at a particular scale, don’t do any scaling in the main Viewer screen. Instead, set use the DPI setting to set the scale. (Note: The actual scale will depend on which program you export the metafile to. Different programs handle metafile resolutions differently.)

Line Width. When the Viewer draws lines on the screen, they are usually only one pixel thick. This works fine for the screen; but printers have higher resolution and the lines may be excessively thin when you go to print an exported metafile. For this reason, the program allows you to control the line widths that are used with a metafile.

Saving Bitmaps
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xe "Bitmaps\\: Saving"
The Viewer allows you to save the screen image as a bitmap. Bitmaps can be imported into other programs and into documents. They can even be displayed on the Internet. 

Bitmaps. Bitmap files are essentially exact copies of the image that is on the Viewer screen. As such, you cannot make certain types of changes when you import it into another program. For example, resizing or rotating a bitmap image will sometimes result in artifacts and jagged lines. For this reason, you may want to use other export options. 

Bitmap Types. There are many types of bitmaps; however, the Viewer will only export images as Windows "BMP" files. If you need bitmaps in a different format, there are many programs that can convert BMP file to other formats. For example, the latest versions of Microsoft Paint can read a BMP file and save the result as GIF, JPG, and PNG formats.

Saving Bitmaps. To save a bitmap, select the “File|Save Screen Image” option from the menu bar. This will display the “Save Screen Image” window. Next, select the “Bitmap” page and finally press the “Save Bitmap” button.

Scaling Bitmaps. Bitmaps can be saved in two different modes: 

1. Un-Scaled. If the Scale Image box is not checked, the Viewer will save an exact copy of the screen as a bitmap file. In other words, the saved image will have the same resolution and image size as the image on the screen. For example, if the Viewer window is minimized, only the part of the cave that appears in the window will be saved. 

2. Scaled. If the Scale Image box is checked, the image will be scaled, which gives you control over the resolution of the image. This is useful for publishing images of the cave. For example, the typical VGA screen image has a resolution of about 96 dots per inch (DPI). If you print this image on 300 DPI printer, the image will be less than one-third of its original size. If you try to compensate by expanding the image, the pixels become coarse and jagged. In Scaled Image Mode, you can save the image at any resolution up 600 dpi. 

Scaled Image Options. The Viewer gives you several options for saving scaled images. Here are detailed descriptions of the options:

DPI. This option controls the number of dots per inch in the image. The larger the number, the more pixels in the image and the finer the image will be. At the same time, the more dots per inch, the larger the bitmap file. For example, a 600 DPI file can as big as 16 megabytes. Unless you have lots of memory and a fast computer, handling files this large can be slow and awkward. A 300 DPI is only 4 megabytes and it is usually plenty of resolution for publishing. 

Scale. This item displays the scale that will be generated by changing the DPI of the bitmap. Be aware that the bitmap will be clipped by the Viewer’s window. As a result, if you want to export the whole cave as a bitmap at a particular scale, don’t do any scaling in the main Viewer screen. Instead, set uses the DPI setting to set the scale. 

Many Windows programs ignore the scaling information built into Windows so the DPI value is somewhat arbitrary. As a result, most publishing and drawing programs arbitrarily set the DPI of the file when it is imported. For this reason, you may have to set the DPI of image when you import it into another program. 

Image Dimensions And File Size. As the number of DPI increases, the length and width of the image grows and the file size gets bigger. The DPI resolution of an image is limited by operating system limitations. Win95 and 98 have a bug dealing with large bitmaps. As are result, you will probably be limited to between 300 and 400 DPI on a typical system. When you change the DPI settings, the Viewer displays the image dimensions and the file size. 

Under Windows 95 and 98, the operating system has trouble generating bitmaps larger than 16 megabytes. If the image will require more 16 megabytes, the Viewer will display the message: "Too Big" in red letters. Since other versions of Windows may be able to save larger bitmaps, you can still try to save the image. If Windows cannot allocate enough memory, you will receive an error message.

Line Width. When you are publishing a cave image, it is often necessary to shrink the bitmap to fit on the page. When a publishing program shrinks an image, it often discards pixels from the image. If the pixels fall along one of the plot lines, the parts of the line can disappear. The Viewer compensates for this situation by allowing you to set the line width. If you set the line width to 2 or 3 pixels, the image can lose pixels without the plot lines disappearing. 

Exporting 3D File formats
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xe "Shapefiles"
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Currently, Compass can export cave data in three different 3D formats. These are the AutoCad DXF format, ESRI Shape files and VRML Files. 

DXF Files. DXF files were originally designed to exchange data with AutoCAD programs. Since AutoCAD is so widely used, DXF files can be imported by virtually every drawing and CAD program.

Shapefiles. Shapefiles files were original designed by ESRI for use in their GIS program such as ArcView and ArcInfo. They are widely used GIS programs.

VRML. VRML is an open standard used to distribute 3D modeling information across the Internet. As a result, it can be used to create 3D displays that can be viewed on virtually any browser. VRML files can also be viewed on a variety computer without using a browser.

To export one of these formats select the “File|Export 3D Formats” from the menu bar. This will take you to the 3D Exporter. Detailed information on 3D file formats and exporting 3D Files can be found in the help menu for the 3D Exporter.

Technical Details
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There are a number of aspects of the operation of the Viewer that are useful to programmers or people who have specialized needs. Here are detailed descriptions of the technical aspects of the Viewer:

Windows Configuration
Command Line File Opening
Plot File Format
DDE Services
Windows Configuration
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File Associations. As a part of the installation process, COMPASS sets Windows so it knows about cave survey files and so it knows which COMPASS programs work with which files. This process is called File Association and it enables Windows to automatically run the proper program if you double click-on a particular file in Explorer. This makes it much easier to work with cave surveys and survey files.

If you did not use the normal COMPASS installation programs or if Windows has become corrupted, the File Associations may not work properly. If this is the case, you can reinstall COMPASS to reinstate the File Associations. You can also manually set the associations using the “View|Folder Options” in Windows Explorer. (See Windows help and manuals for detailed information on setting associations.)

Opening Files From The Command Line
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For programmers who are writing special applications, the Viewer can be executed by other programs. You can also cause the Viewer to open specific plot files by specifying the filename on the Command Line.

Plot File Format
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Ordinary COMPASS users never need to know anything about the content of Plot Files; however, occasionally, it is useful to manipulate them with other programs. For example, a programmer might want to read data from a plot file or create specialized versions of plot files. For this reason, the following section describes the COMPASS plot files in detail.

Plot Files. Plot Files are different from Survey Data Files. Survey Data Files contain the original compass, tape and inclination measurements that were gathered when the cave was surveyed. These type of measurement are called polar coordinates. Unfortunately, most printers and video cards require Cartesian coordinates to operate. For this reason, one of the jobs of the Project Manager is to convert survey data to Cartesian Coordinates. These Cartesian Coordinates are stored in “Plot Files.” Plot Files generally have the file extension of “PLT”.

ASCII Format. COMPASS plot files are ordinary ASCII files that contain no binary data. The only control character that will in the data is a Control-Z, which is used as an End-Of-File character. Plot files can contain extended ASCII characters above 128 or 7F hex. However, be aware that there is more than one definition of the extended characters and how they are displayed will depend on the font you are using.  Generally speaking, plot files can be viewed and manipulated with simple text editors.

Units. All coordinate data in the Plot File is specified in feet. It is the responsibility of the program reading the data to convert data to other units for display purposes. This also applies to the coordinates of a Features, although the numerical values associated with the Feature can be any conceivable unit.

Types of Information. Plot files contain two basic kinds of information: Vector Information and Feature Information. Vector Information is data that tells the computer how to draw lines that describe the cave. Feature Information contains the locations, magnitudes and routes associated with cave features. Cave features can be almost anything that you might want to study in a cave. For example, features could be formations, minerals, water, GIS information, scientific data, etc.

Commands. The plot file consists of a series of commands that tell the program to perform some specific action. Commands are line oriented. The first character on each line is treated as a command. In some instances, other letters on the same line indicate optional parameters or subcommands. Arguments to the command appear on the rest of the line. Most arguments are separated by space characters. Here is a list of commands:

1.  N<survey name> D <month> <day> <year> C<comment>. This command indicates the start of a new survey. All commands that follow will be considered part of that survey until another survey or feature is encountered. 

A. Survey Name. The “N” command character is immediately followed by an ASCII text string containing the survey name. The survey name can be a maximum of 12 characters long. The survey name cannot have spaces or control characters in it, although it can have extended ASCII characters.

B. Survey Date. An optional survey date follows the survey name. The survey date is proceeded by the letter "D" and it is written numerically as Month, Day and Year. The Year is expected to be the full year like 1994 not 94. Where the date is missing, COMPASS will substitute a date of 1/1/1. However, it is better to include a date with at least a valid year value. Otherwise, the Viewer will not have enough colors to distinguish individual years in the “Complex Display” modes.

C. Survey Comment. An optional survey comment follows the survey date. Because of the way the data is parsed, the date field must be present for the comment field to be read. The comment be up to 80 characters in length and can include any characters except Carriage Return or Line Feed.

2. F<survey name>. The "F" command has a similar format as the "N" command. The "F" command identifies the start of a feature survey. An ASCII text string containing the name of the feature item immediately follows the letter "F". The Feature Name can be a maximum of 12 characters long. The name cannot have spaces or control characters in it, although it can have extended ASCII characters.

The "R" command may optionally follow the feature name. It indicates that numerical values will be associated with the feature data. The command is followed by two floating-point numbers that specify the range of values that will be encountered in the feature data. Programs use the range of values to scale their response to individual feature values.

3.  D,M. These commands begin a shot vector data record. The following fields are contained within the record:

A. Plot Command. Consisting of: Upper case "D" or "M." "D" indicates that the program should draw a line from the last location to the location specified by the Cartesian point that follows. "M" indicates that the program should move to the specified location without drawing a line. An "M" must be the first command in the file and must be the first command of any line sequence. However, there is no requirement that each survey begin with an “M” command. In other words, a single line sequence can cross several surveys without an “M” command.

B. Cartesian Coordinates. This item defines a location using three floating-point numbers that specify the North, East and Vertical distance from the origin of the cave. These values are always in feet.

C. Station Label Command. This command is specified by the letter "S", followed by up to 12 characters of the station label. The name cannot have spaces or control characters in it, although it can have extended ASCII characters. There is no separator between the “S” and the station label.

D. Passage Dimension Command. This command is specified by the letter "P" followed by four floating-point numbers specifying the left, up, down and right distances from the station to the passage walls. Each value is separated by spaces and all values are in feet. The "P" command and following measurements are optional, and can be omitted without preventing the file from working.

Values less than zero are considered to be missing or “Passage.” The left and right values are treated as measurements at a right angle to the survey shot. Up and down values are treated as measurement in the vertical direction. (Note. Displaying passage models of vertical or near shots is a problem. Because of the fact that there is no consistent standard for these types of shots, COMPASS may change the way it interprets in the future.)

E. Distance From Entrance. This command is specified by the letter “I” followed by one floating-number specifying the distance between the specified station and the entrance of the cave.

4. L. The format of the "L" command is identical to the "D" and "M" command except that it indicates the location of a feature rather than the start or end of a vector. Programs use this command to place a symbol, label or numerical values at certain locations on the map to identify a cave feature.

The optional "V" command follows the "P" command. It is used to specify the value associated with a particular feature item. For example, if a water sample showed 5 parts-per-million contamination, the value of the item might be 5 or 5E-6. The number is usually specified in scientific notation format. For example: 1.2345E-6. This ensures that a broad range of numbers can be handled.

5. Z<N min><N max><E min><E max><V min><V max>[I D]. This command lists the minimum and maximum dimensions of the cave being processed.  Normally, this command is the first command in the plot file. It allows the program to scale the plot automatically without scanning through the whole cave. The values are specified in feet and each parameter is separated by a space character. The last item is optional. It begins with the letter “I” and is followed by a floating point number containing the distance from the entrance of the most distant station in the cave.

6. X<N min><N max><E min><E max><V min><V max>. This command follows each survey in the file, and lists the minimum and maximum dimensions of that survey. This greatly speeds redrawing the cave when changing scale, by allowing the program to tell if the survey will be visible on the screen. The values are specified in feet and each parameter is separated by a space character.

7. S<section name>. This command signifies the beginning of a new section in the cave. Normally, this would mark the beginning of new file, so normally the section name would derived from the file name. It is used by programs to color, highlight or exclude particular parts of the cave. The “S” command character is immediately followed by an ASCII text string containing the survey name. The survey name can be a maximum of 20 characters long. The name cannot have control characters in it, although it can have spaces and extended ASCII characters.

Here is a sample plot file:

Z    -129.26    319.44    -94.30    439.00   -130.05    126.30  I 1357.3

SFULFORD CAVE

NZ+ D 6 29 1994 CStream Passage

M   123.5   -70.2   -87.1  SZ6  P    1.5    1.0    0.5    0.5  I    0.0  

D   128.2   -65.9   -86.8  SZ7  P    0.0    3.0    1.0    3.0  I   21.8

D   131.1   -65.4   -85.3  SZ8  P    3.5    2.0    5.0    1.0  I   45.5

D   138.2   -63.3   -82.5  SZ9  P    0.0    0.0    0.0    0.0  I   58.9

M   123.5   -70.2   -87.1  SZ6  P    1.5    1.0    0.5    0.5  I   72.8

D   118.8   -79.1   -92.5  SZ10  P    1.5    1.0    2.5    3.0  I  105.8

D   122.0   -75.8   -95.4  SZ11  P    2.5    0.5    2.5    1.5  I  126.8

D   129.8   -79.1  -101.7  SZ12  P    0.5    4.0    0.5    1.5  I  105.8

D   134.4   -82.9  -101.9  SZ13  P    0.0    0.0    0.0    0.0  I  138.6

X     118.78    138.22    -82.94    -63.34   -101.90    -82.53

FINSECTS

L     0.0     0.0     0.0  SA1 P -9.0 -9.0 -9.0 -9.0

L     8.6    17.2   -10.2  SA2 P -9.0 -9.0 -9.0 -9.0

L    30.5    23.3   -17.2  SA3 P -9.0 -9.0 -9.0 -9.0

L    37.5    12.4   -20.3  SA4 P -9.0 -9.0 -9.0 -9.0

X       0.00     37.50      0.00     23.30    -20.30      0.00

FWATER R 5.51234E2  8.12341E2

L     0.0     0.0     0.0  SA1 P -9.0 -9.0 -9.0 -9.0 V 5.51234E2

L     8.6    17.2   -10.2  SA2 P -9.0 -9.0 -9.0 -9.0 V 8.12341E2

L    30.5    23.3   -17.2  SA3 P -9.0 -9.0 -9.0 -9.0 V 7.82543E2

L    37.5    12.4   -20.3  SA4 P -9.0 -9.0 -9.0 -9.0

X    0.00     37.50      0.00     23.30    -20.30      0.00

The spacing of the elements in the file is not critical, provided that at least one white space separates each item. However, the file must be saved in ASCII text format, with a carriage return/line feed ending each line. Omitting the spaces or carriage return/line feed will cause errors when the file is used.

DDE Services
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DDE stands for Dynamic Data Exchange and it is a feature of Windows that allow programs to share information. The Viewer is a DDE server. This means that other programs can send information to the Viewer to be incorporated into the survey data. For example, database information can be incorporated into the surveys and displayed with the plot. The COMPASS data program "CAVEBASE" uses this feature to transfer data to the Viewer. 

This section is intended to be documentation for programmers. If you are not a programmer, you may want to skip this section. 

Initiating DDE With The Viewer. The Viewer is a DDE server, which means that other programs are responsible for initiating DDE contact with the Viewer. Here are the DDE conversation specifics:

	DDE Service Name:
	Viewer

	DDE Topic Name:
	ViewerTopic

	DDE Item Name:
	ViewerItem


DDE Data Format. Data is transmitted to the Viewer by "Poking" data as a block of strings. Each string item begins with a "pound sign" (#) character followed by single ASCII command character. Following each command is a series of comma-delimited strings and ASCII numbers. The following command lines are available: 

1. #F,<feature name> This item specifies the beginning of a group of feature data items. Features are locations in the cave where some particular attribute can be found. The <feature name> is a string that gives the title for the data. For example, if the data contains the locations of water in the cave, the feature name might be "Water." 

2. #R,<feature name>,<Min>,<Max> This item specifies the beginning of a group of feature data items. It is similar to the "#F" data except these items contain numerical values. For example, they could represent the PH of streams in the cave. The <Min> and <Max> values represent the range of the values. 

3. #L,<station name>,<value> These items represent the location of individual items in the cave. The location is specified by the station. If the data is part of "#R" data and contains numerical values, the <value> item will contain the data. Other wise, <value> is set to zero. 

4. #M,<station name> This data item is used to draw lines between points in the data set. It instructs the program to move without drawing to the location specified by the station name. 

5. #D,<station name> This data item is used to draw lines between points in the data set. It instructs the program to draw a line between the last location and the location specified by the station name. 

Once a data block has been transmitted, the data appears as feature in the Complex window.

Terminology and Conventions
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If you are new to the computer or Windows, some of the nomenclature can be confusing. Here is a description of some of the terminology that is used throughout this documentation:

1. Click, Click-On or Clicking-On.  In many situations, you will be expected to move the mouse cursor to a specific location on the screen and then press the left or right mouse button. This is often referred to as “click-on.” So if you read that you should “click the left mouse button on” something, it means that you should move the mouse to that location and press the mouse button. If a particular mouse button is not specified, you can generally assume that it means the left mouse button. 

2. Dragging and Dropping. Dragging is usually accomplished by moving the mouse cursor to a specific location on the screen, pressing the left mouse button down, and while the button remains pressed, moving the mouse cursor to a new location. This process is usually used to move something from one place to another and it gives the sensation of actually “dragging” the object around. Once the object reaches its destination, you “drop” the object by releasing the mouse button.

3. Menu Terminology. Most Windows programs have something called a “Menu Bar” at the top of the screen. The Menu Bar has a series of words like “File, Edit, View, etc.,” along its length. If you click-on a menu item, a menu box will drop down. Each menu box can contain additional menus so that you may have a series of menus, one inside the other. In this documentation, a series of menu items like this are specified by the words separated by a vertical bar. For example, “View|Toolbars|Forms” tells you to select “View” from the main menu bar and then “Toolbars” and then “Forms” from its submenus.
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