Digital Aircraft Modeler Tutorial

DAM First Flying Field
Prerequisites
In this tutorial we will learn how to build a workspace in DAM that will serve as a basic flying field. We
will take our models to the field we build and fly them.
This tutorial assumes you have completed the first tutorial, “DAM First Model”. We will not explain in
detail how you click a dropdown menu arrow on a button, or how to activate a category, or other
common operations. For these common operations you learned in the first tutorial, we will only tell you
what to do, with limited detail, since you have already built enough experience with DAM’s interface.
If you have not worked your way through the first tutorial, close this document, open the first tutorial,
and work through it first.

Terrain
If a workspace is to be used as a flying field, it must have a terrain.
Start DAM. Activate the “Tools” category. Click on the “Terrain” button in the “Objects” panel.

The Terrain window will open.

On the left are two areas named Circle and Rectangle. Each of these areas holds variables that relate to
these shapes. In DAM, when we are simulating Radio Control flying, we stand in a stationary place. The
circle shape makes the most sense for this situation. If we use a rectangle (or square), there will be
polygons in corner areas far away that we will never see. It is more efficient and elegant to use a circle
for our field.
Turn ON circular by clicking on the button. You will see a green check mark on the button indicating we
are making a circle. The rectangle gadgets will become disabled and the circle gadgets will become
enabled.
The Diameter is the distance from the farthest point of the circle in front of you to the farthest point
behind you. Notice the small gadget with a green checkmark and an “F”. The F stands for feet. If you
click it, the green checkmark will change to a red X and all dimensions will change to inches. For a
terrain, using feet makes the dimension easier to visualize.
A terrain that is exactly the size you need is a wonderful dream, but really not necessary. If there is a
reason to use as small a diameter as needed, it would be because we are going to divide the terrain into
circles of polygons. The smaller the distance between these circles, the more accurately we will
represent the variation in height in our terrain. Using small distances between the circles also means
more polygons will be used. As with all objects, we want to make our terrain with as few polygons as
possible to allow higher frame rates, especially when people will want to use these workspaces with all
kinds of video cards, from very inexpensive, to the best made. Let’s decide we want our first field to
have a diameter of 3000 feet.
Change the Diameter value to 3000.
Click the “Make/Modify” button. You will see the screen fill with color. We are too close to see the
terrain’s outside shape.
Move the Terrain window down so you can activate the “Home” category. Use the drop down menu on
the “Rotate” button in the View panel to choose “Zoom All”.

The terrain’s structure is still a little difficult to understand.
Click the “View Edges” button. The terrain will now be shown as a wireframe, allowing you to more
easily understand the shape. We can make it even clearer if we are looking more at the edge. Click and
drag in the editor window to rotate the view so we are seeing it more like shown in the next picture.

Click OK. The tool window will close. You will notice that the “View Edges” option is temporary. The
object is not in wireframe mode permanently.
The new “Terrain” object has been added to the object list. Note that there can be ONLY ONE terrain
object in each workspace.

Right click on the “Terrain” object in the object list and choose “Terrain Edit”. The terrain tool window
will reopen. Turn on the “View Edges” again.
Change the “Divisions (ang)” to 144 and click “Make/Modify”. Notice that the number of divisions
around the center has doubled. Change it to 12 and click “Make/Modify”. Notice that the fewer number
of divisions results in a less “rounded” shape.
Try changing the “Divisions (dist)” from 18 to 4. Notice that although the shape is basically the same,
since there are far fewer points, it is much cruder.
Remember as you look at the terrain object that it is 3000 feet wide. That’s 10 football fields in length in
front of and 10 football fields in length behind of you when you are standing at the center. Even a 6 foot
wingspan model will be very small, sitting on this terrain object.

Change the divisions ang and dist back to their default of 72 and 18. Change the “Height” from 240.0 to
400.0. This makes the highest points in the terrain 400 feet higher than the lowest points in the terrain.
Click “Make/Modify” to see the effect on the terrain.

The “Noise” controls the density of the depressions and rises in the terrain. In other words, the hills and
valleys. Change it from the default value 4.0 to 8.0. Click “Make/Modify” to see the results.

The “Local Z Flat” controls the size of the flattened area in the center of the terrain. This area is the
default model and pilot’s area when we go flying. It is convenient to have a flat area where the model

starts, with the hills in the distance. Larger values create a larger flattened area, smaller values make it
smaller.
Change the “Local Z Flat” to 5.0 and click “Make/Modify”.

Now try using a value of 1.0.

As you can see, the flattened center area is no longer flat at this value. When the field is ready to use, it
is very interesting to alter the “Local Z Flat” value, then go to the field with your model to see the area.
Change the “Local Z Flat” value back to its default of 2.4.
Let’s look at the “Dist Exponent” value in the circle area now.
Use the drop down menu on the “Rotate” button in the “View” panel and choose “Top” so you are
looking directly down at the terrain.

Change the “Dist Exponent” value from its default of 1.2 to 1.5 and click “Make/Modify”.

If you look closely, you’ll see that the distance between the circles is now slightly larger in the center,
and smaller at the edge.

Change the “Dist Exponent” value to 0.7 and click “Make/Modify”.

As you probably expected, the outer ring is now thicker and the inner ring is now thinner.
When the rings are thinner, there are more points being sampled. This makes the ground smoother in
the areas with thinner rings. Most often you will want this to happen at the outer rings, where the
greatest differences in height exist. For most fields, values from 1.2 to 2.0 will be most useful.
Change the “Dist Exponent” value back to its default value of 1.2.
The “Valleys<->Peaks” value controls the position of the hills and valleys relative to the flat center.
Use the drop down menu on the “Rotate” button in the “View” panel and choose “Right” so you are
looking directly at the side of the terrain.

Change the “Valleys<->Peaks” value from the default 1.0 to 0.0.

As you can see, the distance from the center flat to the highest point is now equal to the distance from
the center flat to the lowest point. Since the total height is currently 400 feet, both are 200 feet.

Change the “Valleys<->Peaks” button’s value to -1.0 (negative 1.0) and click “Make/Modify” to see the
results.

It is obvious that with this value the pilot standing on the ground near the center could not see the
distant variations in terrain height very easily.
As you gain experience making a few fields, altering some of the variables and flying on them, you will
come to have some favorite settings that please you.

Terrain Textures
This tutorial assumes you have already worked your way through the “First Model” tutorial, so you have
already had considerable experience with applying textures in DAM. You use the same methods you
used to apply textures to your model when you apply textures to your terrain object.
Set the terrain values to something not too extreme that pleases you. The next picture shows you the
values I chose.

Close the terrain tool window by clicking on the OK button.
Right click the “Terrain” object in the object list, and choose “Surface Properties” from the drop down
menu.
Notice that the “Ground” button is checked. This is important for terrain objects, because it is optimized
for speed, and the terrain object can occupy the majority of the screen, and must be rendered as fast as
possible. Terrain objects are created with this option selected. It can only be deselected by you. Some
property features are not available with a “Ground” object. It does not have a specular reflection of light
(no highlights) since you would not want that with the ground. It does allow you to use a primary and
blend texture.
Activate the “Texture” tab by clicking on it. Click on the default “texture4.bmp” button. This texture was
created in Gimp2, a public domain (free) software with some wonderful noise functions.
Click on the “Show” button. You will see the texture appear in the editor window. Click on the menu
arrow on the “Rotate” button in the “View” panel and choose “Top”. The terrain object will rotate so
you are looking directly down on it. The texture doesn’t cover the entire terrain object. We could apply
it and leave the uncovered parts of the terrain untextured, or we could modify the texture and make it
bigger so it covers the terrain object, or we could zoom out so the terrain object is smaller. But for this
one, let’s just repeat the texture.
Click on the “Repeat” button and click the “Apply” button. You will see the terrain object take on the
texture. It is only at 0.5 strength, so appears a little faded. We could leave it this way if we wanted some
of the base color to show through, but in this case we want it at full strength.
Change the “Strength” value to 1.0. Rotate the view to see how the texture appears on your terrain
object.

Let’s apply a blend texture. This will mean two textures are being used to paint the terrain. If you are
using a slow video card, you may want to choose not to apply the blend texture. You will get a frame or
two more per second without the second texture.
Activate the “Blend” tab by clicking on it. Click on the menu arrow on the “Rotate” button in the “View”
panel and choose “Right”. The terrain object will rotate so you are looking at it directly from the side.
Click on the “texture0.bmp” button and click show. Click on the “Modify” button. Drag the mouse cursor
in the editor window. You will see the texture change width and height. You can also move the picture
by holding down the mouse wheel. Modify the texture until it looks like the next picture.

Click on the “Apply” button.
The blend texture has a strength value of 0.5. I think it will look better if it is stronger. Change its value
to 0.8.
Notice that you can still see the base texture through the blend texture. The final effect is a combination
of the two textures. You can change the appearance by applying the textures at different angles, and of
course, as you gain experience with DAM, you can choose textures that are more interesting for
landscape imagery.
Click the “OK” button to close the properties window.
Save the workspace at “First Flying Field.dam”.
Rotate the terrain object around to get a feel for what you have made. It will look something like the
following picture.

This picture shows our final Terrain object, with a base texture and a blend texture

Field Options
So far we have not told DAM this workspace is going to be a flying field. We need to do that to be able
to access the special features of the flying field. Let’s do that now.
Click on the “Field” button in the “Space type” panel. That’s all you have to do to tell DAM this
workspace is a flying field! Before we do anything else, let’s take a model to this field and look around.
Load your “First Model” that you made during the first tutorial. Click on the “Go Flying” button in the
“Space Type” panel.
Fly around for a while and look at the environment. The terrain object has provided a nice ground to fly
over, but the entire environment has a very “empty” feel.

We need to add some things to make the field more interesting. Let’s start with the sky.

Sky Options
When we told DAM this was a flying field, the menu arrow on the “Field” button in the “Space Type”
panel became available. Click on it and choose “Options” from the menu.

In the Field Options window, find the “Sky” panel. You will notice there is a background color control.
Change the background color to red. Go flying to see the change. Changing the color is the simplest way
to change the sky.

Cubemaps
Imagine you are standing in a field with a camera. You take a picture looking South. Now you take a
picture looking West, East and North. Finally you take a picture looking straight up at the sky, and
another one looking straight down at the ground. You would have 6 pictures, one each for each
direction.
Now imagine you are standing inside a simple cube, in other words, a 6 sided box, with your eye in the
exact center of the cube. You put each of the pictures on the side of the cube that matches the direction
you were looking when you took them standing in the field. The result would be an almost perfect
representation of a full environment.
This approach to making a full 360 degree environment is called Cube mapping, or Cubic Environment
Mapping. DAM allows you to use Cubemaps if you want to.
DAM does not include a Cubemap. If you want to see what they look like, you must either make one or
find and download one. Making one is a bit beyond this tutorial, but you can use Google to find out how.
There are also several very good examples available online that you can simply download and use. In the
following part of the tutorial, we use a Cubemap we found at
http://www.codemonsters.de/home/content.php?show=cubemaps
DAM allows you to use Windows Bitmaps (they have a .bmp file extension) or JPEG bitmaps (they have a
.jpg or .jpeg extension). The Cubemap you download may already be in one of these file formats. If it is
not, you must convert the images using a paint program or conversion utility.
When you have the Cubemap you want to use in the bmp or jpg file format, you must rename it to
match the naming convention that DAM uses. If the files are bmp, the names are as follows (if they are
jpg, they will read jpg where the following read bmp).
UP or TOP VIEW: name_positive_y.bmp
DOWN or BOTTOM VIEW: name_negative_y.bmp
LEFT VIEW: name_negative_x.bmp
RIGHT VIEW: name_positive_x.bmp
FRONT VIEW: name_positive_z.bmp
BACK VIEW: name_negative_z.bmp
The underscores are important, and of course, “name” is the name of the Cubemap. You may have
expected the “z” to be up and down, and the “y” to be front and back, like it is in the DAM editor. These
are reversed in many 3D programs, and most Cubemaps we have found use this format, so we have
conformed for Cubemap application.

After you have all 6 of the images in the Cubemap you want to use named according to the convention,
click the “Load Cubemap” button. Go to the 6 textures that make up the Cubemap and double click on
any one of them. DAM will find the correct images based on the file name you have given them.
Now slide the texture image slider so you can see the new texture you have loaded. Only Cubemaps can
be used for a skybox, so only the last one will be selectable. Click on this texture.
You will see the “Sky Box” button become checked in green, indicating the skybox texture is in use.
OK the Field Options window and go flying.

Take some time and fly around. Go to the chase camera and fly past the edge of the terrain object, so
you can look down. All that you see that is not part of the terrain object is part of the Cubemap texture!

The texture being used on the terrain object does not match the texture of the cubemap looking straight
down (the negative_y cubemap texture).

If you wanted the terrain to match, you can simply apply the negative_y cubemap texture to the terrain
object. The match is not perfect because the terrain object is affected by lighting levels, but it is very
effective.

Let’s change the terrain object to the cubemap bottom texture. You can probably do it without reading
the steps. Try it.
If you need help, do this:
Right click the Terrain object in the object list and choose “Surface Properties”. Activate the
“Textures” tab. Click “Load New”. Locate the bottom texture. It will include “negative_y” in the
filename.
Use the “Projection” button menu and choose “Projection\Projection Z”. This will fit the texture
to the terrain object, just like you viewed from the top, showed the texture and applied it with a
perfect fit.
Now, since we have a blend texture in effect, we need to turn it off. You do this by activating the
“Blend” tab, and clicking the “Use Texture” button so the green checkmark changes to a red “X”.
Close the properties window by clicking the OK button.

Using the “down view” part of the Cubemap for the texture on the terrain object makes for a very
convincing overall view, as seen in this picture.

Cubemap Reflections
There is another feature available when you use Cubemaps. They can be used to create a very
convincing reflection on parts of you model.
Return to the editor and activate the “FirstModel.dam” workspace. Let’s make the wing look like it is
covered in highly reflective foil.
Right click on the “Main Wing” object in the object list and choose “Surface Properties” from the menu.
Activate the “Reflection” tab. Click on the “Use Skybox” button. Close the window with the OK button,
and go flying.
You will see that the wing is now reflecting the cubemap. Since the strength of the reflection is 0.5, or
half, we can see the wing textures under the reflection.
If you would like to, go back to the model workspace and make all the objects reflect the skymap. Do
them all at 0.5 strength, except the muffler and perhaps the spinner. Set them to full strength (1.0).
They will look like highly polished chrome.
When you have them all set, go flying and admire your work.

The Cubemaps are a very easy method of achieving a very convincing background and sky. And as you
have seen, they are great for reflections. As an added bonus, they are very quick to render, so your
frame rate stays at the high end of your video card’s capabilities.

Graduated Skies
Go outside and look at the distant horizon. You will see that as an object gets farther away from you, it
has less contrast, and is a little greyer in appearance. This is because of the air between you reflecting
light. This air has a pale grey blue color. The more of it there is between you and an object, the less
contrast you can see in the object, and the more the object takes on the color of the air.
Now look straight up. If the day is clear, or partly cloudy so you can see clear sky above, you’ll notice
that the blue straight up is much bluer than the horizon.
We are talking about “Atmospheric Effects”, and we can imitate them, the clear blue above and the pale
blue gray at the horizon, in DAM’s procedural sky.
Return to your Flying Field workspace and open the Field Options window. In the Sky panel, right above
the “Sky Box” button (now green checked) there is a “Procedural” button. Click it to turn it on. The
“Procedural Sky Control” window will open.

Find the “Level Common” panel, and change both the Horizon color tint strength and the Pole color tint
strength from 1.0 to 0.5.
Close the Procedural Sky Control window by clicking the OK button, and the Field Options window by
clicking that OK button.
Go Flying and see what we have done. You will see that the horizon is now an unnatural Mars-like color,
and the pole color (straight up) is a little too blue. It might also be more effective if the horizon color was
stronger, to simulate the distance better.
To edit the procedural sky, you open the field options window and click on the small button with an “E”
on it, just to the right of the “Procedural” button. This will open the Procedural Sky Control window
again. Change the Horizon Color to something similar to what is shown in the next picture, and change
the Horizon Color Tint Strength to 0.9, and the Pole Color Tint Strength to 0.2.

Go flying to see the change. Use the Chase camera option (press the “f” key while at the flying field to
toggle this option) Fly near the edge of the terrain object and look at how the color has made the
horizon and floor of the cubemap seem a great distance away. Actually, we might have overdone the
strength, but it sure does illustrate the effect. The mountains in the Cubemap now look like they are

many, many miles away. The low contrast when compared with the higher contrast of the terrain object,
makes the terrain object feel much closer. I think the 0.9 is too strong, and changed it to 0.8.
I didn’t want to save the model with the reflection changes over top of the original “FirstModel”, so I
used the “Save As” menu option and saved it to a different filename, “FirstModelReflective”. I now have
two first model files, one that uses the cubemap to make reflections, and one that doesn’t.

DAM’s procedural Pole and Horizon colors can create marvelous atmospheric effects that enhance the spatial sense of the
Cubemap

The Sky in Motion
The clouds in Cubemaps do not move. However, DAM allows you a method to create very convincing
wind driven clouds, as well as rising planets.

Moving Clouds
Open the Procedural Sky Control Window again. (To edit the procedural sky, you open the field options
window and click on the small button with an “E” on it, just to the right of the “Procedural” button.)
Notice the window has two panels, the Level Common and the Level Independent. Also notice there are
buttons for 3 levels. Notice that none of the levels are active right now. Notice the “Level 1” button

currently has a green checkmark. This indicates that any changes we make to the values in the
“Independent Level” panel will change level one’s settings.
Scroll the texture images until you see the one that looks like clouds. Click on it. You will see level 1
become “Active”.
Change the “Color Source” to “Bitmap Color”.
Change the “Image Strength” to 0.5;
Change the “Speed” to 0.1, “Stretch” to 1.0, and Flattening to 0.05.
Your window will not look like the following.

Close the procedural window by clicking the OK button.
You are in the field control window. Although you can use the procedural levels along with the skybox
Cubemap, it is easier to see what is going on if you do not have the skybox active.
Turn OFF the skybox, and while you are here, change the background color to something like that shown
in the next picture.

Go flying and see what we have made.

If you find an angle where you can see the sky behind the model while you are standing still, you will
notice that these clouds are moving. Return to the Procedural Sky Control window. Let’s talk about the
“Level Independent” panel, from the bottom up.


Image Strength: This is how pronounced the cloud is. 1.0 is very pronounced, while 0.2 is very
wispy.



Flattening: This controls how “close” the clouds are overhead. In DAM’s procedural sky, each
image is mapped to a highly transparent sphere. You are always standing at the center of the
sphere. If the flattening is 1.0, the sphere is perfectly round. If the flattening is 0.5, the sphere is
half as tall as it is wide. This makes the clouds look closer, with the added effect of looking like
they are racing to the horizon as they pass by. If the flattening is 0.25, the sphere is ¼ as tall as it
is wide, making the clouds look even closer. As you can see, the default value is 0.05. This sphere
is only 1/20th as tall as it is wide.



Stretch: This is how elongated the bitmap should be. 1.0 means no stretch at all. 2.0 means the
image is stretched twice as far as the “normal” appearance. And of course, 0.5 would be half as
stretched as normal. The default value is usually what you want, but some interesting effects
can be achieved by changing this value.



Speed: This is how fast the clouds are moving. It is not a simple length or percentage. It is a
multiplier to be used to alter the amount of time that has passed since the last frame. Try some
values to see how the speed of the cloud level is changed. A value of 0.0 is standing still, 0.01 is
almost standing still. 0.05 is very slow, 0.2 is fast, and 0.75 is very fast. Also note that in this
version of DAM, all levels move from West (positive x) to East (negative x). We may allow
individual level direction in the next version



Opacity: If this option is ON, the transparency of the image is limited. This is useful when you
want more than one Billboard level. It has no effect on non-Billboard levels. It’s default state is
ON.



Mapping: You can turn on or off the Billboard mapping here. If Billboard mapping is OFF, the
image is rendered inside the level sphere, stretching from horizon to horizon. However, if
Billboard mapping is ON, the image is rendered to a rectangle that rises, crosses the sky, and
sets. This is useful for adding a moon or planet, as you will see in the next section “A Rising
Moon”



Color Source: You can choose to use the color that is present in the picture by turning ON
Bitmap Color. If you turn Bitmap Color OFF, the image controls the transparency only, and the
color comes from the Cloud and Fringe color gadgets.



Tint Strength: This is different from the Images Strength above. This value is only used for
Billboard objects and controls the amount of color that is blended into the image from the Cloud
Color gadget.



Fringe Color and Cloud Color: The image (or texture) used for the level potentially has 256 grays,
ranging from black to white. The fringe and cloud color are blended based on the gray level at
that part of the image. Full white is pure cloud color. Full black is pure fringe color. Of course,
full white is opaque to the level you have set in the Image Strength gadget, and full black is
completely transparent. The effect of this scheme is that the image is predominantly Cloud
color, blending into the fringe color in the darker, more transparent areas.

Change the values to what is shown in the next.

Notice that the image strength is 1.0 and the Color Source is NOT the bitmap, meaning the Cloud and
Fringe Colors will be used.
Now go flying to see the results of the changes.

Before the changes the level looked like a peaceful summer day. It has completely changed character. It
now looks like a threatening sky. It could be even more convincing if the horizon and pole colors were
changed. We’ll leave them, along with additional changes to the colors and values to you to experiment
with.

Rising Moon – First Billboard
As I have mentioned, if you turn on the billboard option, your texture is rendered as a simple rectangle,
and can move across the sky. When you turn billboard on, you will notice that the “flattening” factor is
replaced with a “Size” value, and there is a “Start” value now available. The flattening factor is not
needed, since the billboard always rotates at a constant distance.
Size: this is the billboard size in degrees. From Earth, the moon has an angular dimension of about 0.5
degrees.
Start: this is the initial position in the sky of the billboard rectangle. It is in degrees. The default value of
0.0 degrees means the billboard rectangle will start at horizon level in the east.
Image and Tint strength: When the billboard option is on, the image strength takes precedence over the
tint strength. If the image strength is 1.0, no cloud color will be used in the render. If the image strength
is 0.7, and the tint strength is 0.0, the render will be semi transparent. If the tint strength makes up the
difference between the image strength and 1.0, the render will be tinted with the cloud color. This is an
effective scheme for giving the moon a “red glow”.
Opacity: If Opaque is on, the dark areas of the billboard image will render dark. If Opaque is off, the dark
areas of the billboard image will render transparent.

Let’s try our first billboard, a rising moon.
Open the field options window. Make sure the “Sky Box” is off. Change the background color to a very
dark blue gray (I used an rgb of 52, 45, 128).
Open the Procedural Sky Control. We have three levels available. Remember that the levels are
rendered in order. We want the object that is going to be farthest away to be rendered first. We want
the moon to be in level 1, and some clouds in level 2.
We are editing Level 1 (you can tell because “Level 1” button is green checked). Click on the “Load
Texture” button. Find the moon texture that came with DAM. If you installed DAM in the default
directory, this will be located at “C:\Program Files\Sunday Flyer
Software\DigitalAircraftModeler\Samples\Textures\Sky and Clouds”.
Scroll to the moon texture and select it. Turn ON the Billboard mapping. Set the speed to 0.5 (which is
very fast). Change the start to 0.0, and the size to 0.5. Make the image strength 0.7, and the tint
strength 1.0. Change the cloud color to red.
Change the Horizon color to a dark gray (108, 108, 108), and the pole color to a dark deep blue (54, 56,
102).
Your Level 1 will look like this:

Now click on the “Level 2” button so we are editing level 2. Scroll to the default cloud texture image and
click on it. Set the Level Independent Panel values to match the following picture.

Close all the windows with the OK buttons and go flying.

This picture shows the view in chase mode when I’ve flown some distance toward East (negative x). That
is the moon texture just to the right of the model, being rendered as a billboard, rising in the East. It is
being rendered at a realistic size (0.5 degrees). It can be much more dramatic simply by increasing its
size. In the next picture, the only change I made is to increase the size from 0.5 degrees to 6.0 degrees.
This makes the moon appear 12 times larger than normal! It is an effect often seen in movies when the
shot uses a telephoto lens.

Group Objects
A Group Object is how DAM simplifies creation of objects that have a lot of individual parts, like trees in
a forest. To learn about them, let’s put some trees on our terrain object.
Activate the “Tools” category and click on the “Group” button in the “Objects” panel. The group control
window will open.
Let’s discuss the controls a little.






Object Count: This is the number of billboards that will be in this group object.
Spherical Coverage Volume: These values describe a “pie wedge” on the terrain as you would
see if looking straight down.
o Longitude: specify the Min (first) and Max (last) edge of the wedge in degrees
o Lattitude: specify the Min (lowest) and Max (highest) edge of the altitude of the wedge.
Note that if “Hug Terrain” is on, this is not relevant.
Depth: specify the distance from the origin in feet for the front edge (closest) and back edge
(farthest)
Edges View: sometimes it is easier to visualize the individual rectangles in wireframe mode. This
is just a convenient way to toggle between wireframe and solid views.










Make/Modify: Click on this button when you have made a change to one of the values and want
to see the effect on the group object you are editing.
Hug Terrain: If this is checked, the individual billboards in the group object will have their lowest
point touching the terrain. The actual altitude is also controlled by the Depth % value.
Depth % value: Allows you to specify a percentage of the height of the individual billboards that
will be underground. This allows you to fine tune the vertical placement of billboards that hug
the terrain.
Rotate Vertical: If this is checked, the billboards will tilt toward the origin. If not checked, they
will stand vertically.
Object Dimension: Here you can specify a maximum and minimum width and height for the
individual billboards. Each billboard will be randomly sized between the max and min value you
use.
Proportionate: If checked, the height and width used for any billboard will be proportionate to
each other. In other words, you will never have a billboard with a max width and a min height.
They will always “match” each other.

Change the values and button states to match what is shown in the next picture. If you want to see each
change as you make it, just click the “Make/Modify” button as you go along.
Notice that if the “F” buttons are checked, the value is shown in feet, if not checked, the value is shown
in inches.

Close the group control window by clicking the “OK” button. You will notice a new object has been
added to the object list. Right click it and rename it “Trees South”.
Now we need to apply a texture to each of the 500 tree billboards.
Right click the “trees South” object and choose “Surface Properties”.
Zoom in so you can easily see a few of the Trees South billboards, like shown in the next picture.

Activate the Texture tab. Click on “Load New Texture”. Go to the sample textures examples for group
objects that came with DAM. If you installed DAM in the default directory, this will be located at
“C:\Program Files\Sunday Flyer Software\DigitalAircraftModeler\Samples\Textures\Group Objects”.
Load “Tree_1.bmp”. Scroll to the end of the textures and click on the tree texture. Change the strength
to 1.0.
Mapping group objects is a little different than the other texture mapping we have done. For group
objects, we want the same picture placed on each individual rectangle. DAM provides a simple way to
do this. Click on the “Projection” button and choose “Per Poly”.
Click on the “Cut” button. This tells DAM to make the polygon invisible anywhere the color is perfectly
black (0, 0, 0). You’ll notice that the trees are lying on their side. The point order in the rectangles is
different than the texture. Click on the “Rotate” button and they will all stand up.

We should do one more thing. Go to the “Color” tab, and change the “Shine Strength” to 0.0.
While you are on the “Color” tab, insure that the “Ground” button is NOT on. It might seem like a
perfect option to use for the trees, but the “Ground” option actually optimizes rendering for objects that
do not use transparency of any type. If you use the “Ground” option with the trees, it will outweigh the
“Cut” option you are using to make the pure black area transparent.
Our first group object is finished. Go flying and see what they look like. Remember that the tree textures
are rendered directly to billboard objects (simple rectangles) so they are strictly 2 dimensional.
However, they are easy to handle in the object list (as a single item instead of a few hundred), quick to
render, and quite convincing whey you are in a standard “RC Pilot” mode standing still in the middle of
the field. Even when you are in chase mode, the 2 dimensional aspect of the group object is very
interesting.

Flock Objects
DAM has implemented fairly sophisticated flocking algorithms that allow you to create flocks of birds.
You can also use this object for butterflies, insects, or something more imaginative. Let’s make one flock
to learn how to handle this type of object in DAM.
Activate the “Tools” category. Click on the “Flock” button. The flock control window will open.

As you can see, there is extensive control over flock objects. It may be a little intimidating at first, but if
you take time to learn the controls, you will probably end up wishing for more!
The flock control window is broken into panels with descriptive titles. Let’s itemize each control and
discuss them.
1.
2.
3.
4.
5.
6.

Object Count: the number of members in the flock.
Random Seed: a value that controls the initial positioning of the flock members
Range Size: the size of the cube where initial flock members are created
Range Center: the center of the initial creation cube
Altitude Limits: the maximum and minimum height that flock members will be allowed to fly to
Wings:
a. Beats per second: the number of times the wings will flap each second
b. Angle: the angle of deflection of the wings, up and down
c. Offset (Z): The amount of “bounce” of the body of the members
7. Bird Speed:
a. Max and Min speed, controlled by angle and random values
b. K: if checked, the speed is in kilometers per hour, otherwise it is in miles per hour
c. Climb Ratio: A factor that controls the difference in flap and speed based on the angle of
flight
8. Bird Influence: the direction and speed of each member of the flock is controlled by the
proximity of other members of the flock (in effect, this controls the closest that members will fly
alongside each other)
a. Radius: The distance where flock members become aware of each other and modify
each other’s flight direction and speed. Note that this distance is where the flock

members that “decide” to flock together will establish their relationship. That means
that a small radius will make for tight fitted flocks, and a large distance will make for
more open flocks.
b. Repulsion: The amount of effective “push” each member exerts on another member
9. Model Influence: the direction and speed of each member of the flock is controlled by the
proximity of the model (in effect, they are afraid of the model and try to run away)
a. Radius: the distance where flock members become aware of the model
b. Repulsion: The amount of effective “push” each member feels from the model’s
presence
10. Goal Influence: The flocking behavior is controlled by an invisible “goal” that flock members
seek by modifying their flight to try to reach the goal. The goal is always moving based on these
variables. Imagine the goal as a small ball that is constantly flying around the flock creation
center, and going up and down. It is always out of reach of the flock members, but gives them a
united “consciousness” so they exhibit a flocking behavior.
a. Rotations: how many times the goal rotates around the creation center each minute
b. Elevations: how many times the goal changes vertical direction each minute
c. Height: how high and low the goal moves in elevation
d. Burst Factor: the goal will experience a randomized “burst” of speed. This is a factor to
control the bursts.
e. Burst Percent: the amount of the rotations that each burst will experience
f. Burst Interval: the persistence of the burst

If you have read through the control descriptions, you already have a pretty good idea of what the flock
objects are. Let’s build one as a first experience. Let’s make a bunch of butterflies to populate our
terrain.
We want butterflies all over the terrain. Change the Object Count to 200.
The terrain is 3000 feet in diameter. Let’s create the butterflies with an initial range close to our starting
position to make them easier to see at first. Change the Range Size to 200 feet in length and width.
The Range height is set at 30 feet. This seems a little high for butterflies. Change the Range Height to 1.0
feet.
Change the Altitude Limits Ceiling to 4.0 feet.
Leave the wing deflection beats per second and deflection angles alone. NOTE that the Offset (Z) is
always displayed in inches. Change this to -2.0 inches.
Change the Bird Speed to Max of 5 mph and Min of 2 mph. Leave the Climb Ratio at 0.75.
Change the Bird Influence Radius to 2.0, and the Model Influence Radius to 10.0.

And finally change the Goal Influence Rotations, Elevations, etc as shown in the following picture.

Click “OK” to accept these variables and create the new flock object.
You will see that the flock object has been added to the object list. Right click it and rename it
“Butterflies 1”.
A flock object is shown in the editor as a single pair of 10”x10” squares. They are created a few inches
above the origin, with their center at 0.0, 0.0, 2.0. These two rectangles are the first member of the
flock. Whatever color or texture we put on them is what all flock members will have. The two rectangles
are joined at what will be their center line of rotation.
Go to the top view (Activate the “Home” category. Use the drop down menu on the “Rotate” button in
the “View” panel and choose “Top). Zoom in (mouse wheel) until you can see the first flock object. It will
be in the center of the terrain. Remember, it is only a few inches across, so will be quite small.
When you locate the first flock object, DOUBLE CLICK on it, near its center, with the left mouse button.
This tells DAM to center your rotation on the object at the point you have double clicked. More
importantly, it tells DAM this is the point we are zooming in on, so we don’t clip this point out of vision
when we get close.
Finalize your view so you can clearly see the representation of the new flock object. Your editor window
will look something like the following picture.

Picture shows the editor representation of the new flock object. The representation is actually two squares, 10” x 10” each,
sitting just above the origin. They are joined along the X axis on center at their axis of rotation.

We need to apply our butterfly texture to the object.
Right click the “Butterflies 1” object in the object list. Choose “Surface Properties” from the drop down
menu.
Activate the “Textures” tab. Click on the “Load New Texture” button. Find the “Butterfly_Orange.bmp”
texture that was installed with DAM. If you installed DAM in the default directory, this texture will be
located in the “C:\Program Files\Sunday Flyer
Software\DigitalAircraftModeler\Samples\Textures\Flocks” folder.
Slide to the end of the textures and click on the butterfly texture.
Click on the Projection button and choose “Projection\Z Projection”.
Change the strength to 1.0.
The head of the butterfly should point to the right. Click on the “Rotate” button, and the “Flip Y” button.
The texture should be put on in “Cut” mode. Click the “Cut” button.
Your screen should look similar to the following picture.

Close the properties window by clicking the “OK” button.
As we said, the object is made of two 10” x 10” squares. This means the butterfly has a 20” wingspan.
This is too large. Let’s reduce it to 5”. We need to resize it to 5/20 (or ¼, or 0.25) on the X and Y
dimensions.
Select the butterfly object by clicking on it in the object list.
Now click the dropdown menu arrow on the “Resize” button in the “Move” panel and choose “Manual
Entry”. Change the X and Y values to 0.25. Leave the Z value at 1.0. Make sure the “Center” button is
checked. Click the “OK” button.
The butterfly object now has a more realistic five inch wingspan.
Save your work.
Go flying to see the butterflies. Return to the flock control window to change the various variables as
described above to explore their effect. I decided to slow down the butter flies, and to make the flocking
groups closer together.
You might also try making a new flock object that simulates birds. Use a bird texture. Make it with fewer
members, and make them fly higher and faster.

Buildings
The presence of a building, perhaps a house, barn, garage or an airplane hangar can give your terrain a
finished feel. As you may have guessed, there are a few things we can do a little differently when making
a building. Let’s add a simple one to become familiar with one way to do this type of object.
Let’s build our building in a separate workspace. When it is ready, we’ll copy and paste it into our field.
Make a new workspace with the “New” (create a new document) button. Save the new workspace as
“First Building.dam”.
Activate the “Sketch” category. Make a new sketch in the XZ plane at the Origin.
The new sketch has a grid that is 12” square. Open the grid options (from the drop down menu on the
“Sketch Grid” button). Turn on the “F” button so the dimensions are in feet. Make the Extents 60.0, with
Major Divisions 5.0 and Ticks per Division 5.0. You’ll need to zoom out to see the grid. It is now 60 feet
high (z) and 60.0 feet wide (x). There is a dark line every five feet, with a lighter line at the one foot ticks.
(The default grid would fit inside the space between the light grey marks!)
Turn on the grid snap. Use the “Line” tool in the “Primitive” pane to make the following figure.

Note that since the dark lines are at 5 foot intervals, the roof is 30 feet from tip to tip, and the building is
15 feet tall overall.
Select the polygon you made and extrude it 30 feet (360 inches) with the endcaps on. Note that this
shape may make an object that has its normals reversed, so may look odd. If so, select the new object
first, then right click it and reverse the normals by choosing “Reverse Point Order”.

Now make a new sketch on the bottom of the flat part of the roof. (From the dropdown menu on the
“New Sketch” button, use Surface-Select A Poly-Align to Origin)
Turn on snap to grid and make four squares as shown.

The surface we chose for the sketch is 10 feet from the bottom of the building. Select all four squares
and extrude them 10 feet to make four posts that come flush to the bottom of the building. The simple
building will look like the next picture.

I added some benches as shown. You can add them if you want. Hint: you make a new sketch on one of
the posts, draw the “T” shapes, and extrude to the next post, which is 8 feet (96 inches) away. Note that
if you want to make the “T” shapes 2” thick like I have, you’ll have to adjust the grid size, or you can
draw them and resize them to fit the 12” post, which is what I did.

Let’s delete two rectangles, the one that makes the front of the building, under the overhang, and the
one that makes up the “floor” of the building shown in blue (selected).

You delete them by doing the following:
1. select them by rotating to a position where you can choose them, then click the “Select Poly”
button in the “Mode” panel
2. Right click in the workspace window and choose the menu item “Object” then “Make Object”.
The default name “My New Object” is fine. DAM will remove the selected polygons from their
original object and create a new object containing only the selected polygons.
3. Right click the new object in the object list and delete it.

It will appear that you have deleted other polygons in the building. They are still there. The object
properties have “Cull” turned on. Right click the building object and turn cull off in the properties
window.
The “roof” only covers the front half of the roofline. We want it to cover the entire roofline.
Rotate the view to “Bottom”. Use the “Select Poly” button in the “Mode” panel to select the roof. Use
the “Translate” button in the “Move” panel to move the roof poly to about the center of the building as
shown.

Now use the “Resize” button and manually resize the roof polygon so it roughly covers the area, a little
on the small side as shown in the next picture.

You deselect the roof polygon by selecting its object in the object list, then deselecting the entire object.
Save your work.
Combine the posts and Benches into a single object. You do this by selecting the Posts (Object 4 in my
drawing) and the Benches (Object 6 and Object 8 in my drawing), then right clicking in the editor
window and choosing “Object” then “Combine Selected Objects”.
Rename the new combined object “Post and Bench”.
Delete the now hidden original post and bench objects, (don’t delete the new Post and Bench object!
Now use the “Select Poly” button in the “Mode” panel and select both roof rectangles. Right click in the
editor window and choose “Object” then “Make Object”. Name the new object “Roof”. Click on the
“Select Poly” button again to get out of this mode.
You should now have the building made of three objects, Walls, Post and Bench, and Roof, along with
the Sketches you used to make them. Hide the sketches.

The building is built. It is time to add some textures.
Right click on the Walls object and choose “Surface Properties”. Activate the “Texture” tab. Click on the
“Load New Texture” button. Locate and load the “Siding_1.BMP” texture. If you installed DAM in the
default directory, this will be located in “C:\Program Files\Sunday Flyer
Software\DigitalAircraftModeler\Samples\Textures\Buildings”.
Slide to the new texture (it will be last) and click on it. Click on the “Show” button. Rotate the view to
“Right”. Click on the “Modify” button. Click the “Rotate” button once. Use the mouse to resize (left
button) and drag (press middle button) until the texture is about like the next picture.

Click on the “Repeat” button and click “Apply”.
Close the properties window by clicking “OK”.
Rotate the view to something like the next picture. Right click the Post and Bench object and choose
“Surface Properties”. Click on the first texture. Click on “Show”. Click on “Rotate”. Change the strength
to 1.0. Turn on “Modify”. Position the texture image similar to the next picture.

Click on the “Repeat” button and click “Apply”.
Close the properties window by clicking “OK”.
Rotate the view to “Top”. Right click on the “Roof” object and choose “Surface Properties”. Click on the
first texture. Locate and load the “Roof_Tiles_1.jpg” texture. If you installed DAM in the default
directory, this will be located in “C:\Program Files\Sunday Flyer
Software\DigitalAircraftModeler\Samples\Textures\Buildings”.
Click on the newly loaded texture (it will be last). Click on “Show”. Click on “Rotate”. Turn on “Modify”.
Position the texture image similar to the next picture. Make sure it covers the entire roof.

Click on the “Apply” button.
Activate the “Color” tab. Set the “Shine Strength” to 0.0.
Close the properties window by clicking “OK”.
The building is finished. We have a building almost exactly like this at our field. Rotate the view to see
what you have made.
You can create a little overhang on the ends of the roof if you want by resizing the roof using the manual
mode to XYZ of 1.0,1.05,1.0. If you do this, you will want to turn off “Cull” in the roof properties, so you
can see the bottom of the overhang.
If you’re feeling adventurous, you can even add a wind sock.
Save your work.
It’s time to bring the building into your flying field. Select the three objects that make up the building,
the “Walls”, the “Post and Bench” and the “Roof” objects, then click the “Copy” button in the
“Clipboard” panel.

Now activate the First Flying Field workspace. Rotate the view to look from the “Right”. Click the “Paste”
button in the “Clipboard” panel. Zoom out until you can see all of the building. It is below the terrain like
shown.

Select the three objects that make up the building. Use the “Translate” button on the “Move” panel to
raise the building so its bottom is just slightly below the terrain. This is easy to see since we are looking
directly at the side view.
The building is nearly centered on the origin. This is where the model appears when we go flying. We
need to move it. If we move it away from us (positive y) we will be able to see it when we go to the
flying field, just behind the model.
While the building objects are still selected, use the dropdown menu on the “Translate” button in the
“Move” panel and choose “Manual Entry”. Enter and XYZ of 0.0, 2400.0, 0.0 and click OK. This will move
the building away from you by 200 feet.
It might be better to see the building at an angle when we first go flying. While the building objects are
still selected, use the dropdown menu on the “Rotate” button in the “Move” panel and choose “Manual
Entry”. Enter XYZ of 0.0, 0.0, -90.0 and click OK.
The building is now in position. Unselect the building objects and save your work.

Rotate the view (if you still have the translate button active, you will need to click the “Rotate” button in
the “View” panel first) to see the building placement. Your window should look like the next picture. The
fact that the building is over 30 feet long puts a little perspective on the size of the terrain.

Take you model to the flying field and fly around the building to get a better sense of what you have
made. There is no limit to the complexity of the building, and of course you can add other buildings,
houses, water towers, and whatever else you can think of.
Now try flying in nice and slow from a little ways off and fly through the building without touching
anything! Don’t forget to toggle to the chase mode for this attempt by pressing the “f” key while flying.

There are a couple of other buildings included in the DAM installation, either in a workspace alone, or in
a flying field. Don’t forget you can copy and paste any object from any workspace and put it in your field.
Of course, you could even make an engine on the building in its workspace, and declare that space a
model, and yes, fly the building!

Camera Lag
Earlier we promised to mention the camera lag in this tutorial. Return to the “First Flying Field”
workspace. Open the field options. Notice the “Camera Lag” gadget. It now has a value of 0.05. This
value is the amount of time in seconds that the camera takes to respond to the model’s motion. If you
set it for 0.25, when you apply the throttle to the model, the camera will take a full quarter of a second
before responding to the motion, and it will remain a full quarter of a second behind the model when
flying. The effect is most pronounced when NOT in chase mode, and makes the radio control simulation
even more realistic. A quarter second may not seem like much, but try it! It is a wonderful way to
simulate the slow reaction times you have when flying an extremely fast model. Or for those of us with
older eyes, a moderately fast model 

Author Comment
Before you finish with your First Flying Field, click on the “Author Comment” button in the “Notes” panel
and enter a few notes to yourself, or anyone else who may one day visit your field to fly.

Original Design
I’m going to repeat something now that I said at the end of the First Model tutorial. If you are here, you
have worked your way through the First Model tutorial, and now this First Flying Field tutorial. You have
developed a very good understanding of how to create a digital model aircraft, and a flying field where
you can fly your model. We salute you. You are the reason we wrote this fine program, and the reason
we will continue refining and adding features for future releases. You have become part of a group of
intelligent and talented people that enjoy the nearly unlimited potential for expressing your creativity in
the wonderful hobby of radio control, and especially in our DAM digital playground.
Others in the DAM community want to see and enjoy your original work. When you make a model or a
field you are proud of, we can help you show it off. Zip the model or field file along with its texture files
together and email the zip file to us with the word “Model” or “Field” in the subject line. There are
simple links on our website that make it easy. We will take a look, and if we think it is something others
would like to see, we’ll publish it so every DAM user in the world can download it for free to fly and
enjoy. In this way we all get access to the creative efforts of uncounted talented DAM users from all
over the world, and get to play with, and be inspired by their creations.
There is also an opportunity to create plans for others to work from. Look at the simple plan we used to
create our trainer in the previous tutorial. This extremely simple plan format is ideal, and all that is
required to catch the interest of a lot of DAM users. If you like drawing these plans and would like to
share them with the DAM community, email them to us with the word “Plan” in the subject line. We will
look, and if we think it is something others would like to see, we’ll publish it for every other DAM user to
download and work from for free.
Now have fun! It is what DAM was created for.
Digital Aircraft Modeler
Sunday Flyer Software, LLC

