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1. Introduction
So you have been using Microsoft Flight Simulator X (FSX) for a
while, enjoying ﬂying through the virtual world. But you feel that
some things are missing. Just an example of this is your own house,
but probably many more buildings of the town you live in. You might
think that it would be nice to add some of those missing objects to
your town or local airport.
That’s how most people get into developing scenery for Flight Simulator. And this tutorial will help you getting started building your ﬁrst
building for FSX.
Let me say right oﬀ that this tutorial does not aim to tell you all the
details about making a very complex building. Once you are getting
started you will notice that there are multiple ways to create new
objects. Every time you will learn something new when working on
your scenery. That’s part of the fun of it.
This tutorial will provide a walk-through for making your ﬁrst object.
This will not be a super complex object, but all the steps that you
need to take will be addressed.

Google SketchUp
There are diﬀerent tools that can be used to make objects for FSX.
The SDKs that come with the Professional edition for example provide
exporters (gamepacks) for GMax and 3DS Max. Another often used
tool for modeling objects for FSX is FS Design Studio from Abacus.
In this tutorial we’ll be using neither of those tools, we will be using
SketchUp from Google.
You might wonder why we do so? The main reason is because I think
SketchUp is the easiest tool to learn when you want to make your own
scenery object for FSX. And given that it is very intuitive to use, it
makes the modeling more fun as well.
I know you can’t wait to put your own house in FSX, so let’s get
started...
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2. Getting the needed software
Before we can start modeling our ﬁrst object, we ﬁrst need to make sure
that we have all the software that is needed. This chapter will walk
you through the diﬀerent tools that you need to ﬁnish this tutorial.

2.1. Google SketchUp
To model the object we will be using Google SketchUp, so make sure
you have it installed on your system. You can get the latest version
from:
http://sketchup.google.com
SketchUp is available in many diﬀerent languages, so you might be able
to get a version in your local language. For all images in this tutorial
I used the English version of SketchUp 8.

2.2. Graphics editor
This tutorial will also show you how to make a texture from photos,
therefore we need a graphics editor. Although for very basic manipulations Paint might be suﬃcient, I would advice you to get a slightly
more powerful editor. Photoshop and Paint Shop Pro are two often
used tools, but neither of those are free. So if you are looking for a free
graphics editor you might consider Paint.NET (http://www.paint.net)
or GIMP (www.gimp.org).
I will be using GIMP when I show screenshots in this tutorial, but I
will try to keep the descriptions general enough so that you can also
follow them in other graphics editors.

2.3. FSX SDK tools
To be able to convert your object into the ﬁle formats that FSX uses
you need some special tools. These are provided as a part of the FSX
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SDK, which comes with the Professional edition of FSX. Please be sure
to have the SDK installed.
Unfortunately these tools are only available with the Pro version, they
can not be downloaded separately. So if you do not own FSX Pro (or
the Gold edition which includes FSX Pro and the Acceleration Pack),
then you can’t make your own building using this tutorial.

2.4. ModelConverterX
The last tool that we will be using is ModelConverterX. This tool
will help us in converting the ﬁle formats that Google SketchUp can
produce to the formats that FSX can read.
This is a tool that I have developed myself and you can get the latest
version from the FSDeveloper website.
http://www.fsdeveloper.com/forum/forumdisplay.php?f=87
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3. Gathering information
So with all the software installed we are ready to start modeling your
ﬁrst building. But before we can do that we need to gather information
about the building we want to model. This chapter will give you some
background information about that process.

3.1. Choose your object
The ﬁrst step obviously is to choose which object you want to create
for FSX. Since you started with this tutorial, you probably have an
object in mind already.
For the ﬁrst object you are going to make, I would advise you to pick a
relatively simple one. There will be enough challenges ahead already.
You can always make that very complex building later on, when you
have mastered the tools better. So using an object like your own house1
might not be a bad idea.
When choosing which object you want to model for FSX, it is good
to keep in mind that you are making it for a ﬂight simulator. Small
buildings are usually not so noticeable from the air. Therefore they
are normally not chosen to be modeled. In general you can best pick
landmark buildings like tall skyscrapers or churches.
When you are creating buildings for an airport scenery the criteria for
which buildings to model change a bit. On airports you will be driving
around on the ground as well and then you can get a lot closer to the
buildings. In that case the smaller buildings and the details become
more important again.
Like I mentioned before, for this tutorial I advise you to pick a simple
object like your own house. It might not meet all the criteria described
above, but who doesn’t want to ﬂy over his own house? I will be using
the house shown in Figure 3.1 as the example in this tutorial. It is the
row of houses I am living in. We will be making on of the house, so
that later on I can clone it to make the entire row.
1

I assume you are not living in a huge villa with a very complex layout.
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Figure 3.1.: The house we are going to model

3.2. Photos
Once you have decided which building you want to model, one of the
ﬁrst things you will usually do is try to get photos of that building. If
you live close to the object you have the advantage that you can visit
it yourself and make some photos2 .
Try to make as many photos as you can. Overview photos that show
the “big” picture of the building, but also detail photos of important
parts. Having all these photos will help you later when you try to make
the geometry of the building and of course also for making the textures.
If you want to use the photos to make your textures, you can best try
to take them while you are standing perpendicular towards the wall
you are photographing. That minimizes the perspective distortion in
the photos.
Since I am using my own house in this tutorial, I could take as many
pictures as I wanted. Figure 3.2 shows some of the photos I have used.

3.3. Dimensions
Besides photos, it would also be useful to have information about the
dimensions of the building you are going to make. There are a number
2

Be careful, you might need permission to make photos of certain buildings. For
example on many airports you can get into trouble if you try to photograph
there. In such cases you best ﬁrst try to contact the airport manager to get
permission.
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Figure 3.2.: Some of the photos used for modeling the house
of ways to get this information.
• If you are visiting the building, you can try to take some measurements and write these down. For example the building is “so
many footsteps” long.
• Another good source of dimensions can be Google Earth. If you
make a building in an area for which high resolution imagery is
available, you can usually measure the size of the building quite
accurate in Google Earth. Figure 3.3 shows how I measure the
width of the house in Google Earth.
• A last option is to use the photo material you have collected.
You can often estimate the size of a building by looking at the
features of which you know the size. For example the height of a
door or person standing next to the building are good references
to use when guessing the sizes of a building.

10

Figure 3.3.: Measuring building size in Google Earth
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4. A word about performance
Before we start modeling our house, I want to give a little bit of information about what inﬂuence the performance of objects in Flight
Simulator. We all want to have good performance when we ﬂy around,
so we need to keep that in mind while modeling our house. I will not
go into all the technical details, I just want to give you some basic
information.

4.1. Polygons and triangles
How many polygons can I use? This is a question that is often asked
on forums. The amount of polygons of an object for sure tells you
something about its complexity. The more complex the building is,
the more time it will take to render it on screen.
But it is not really the amount of polygons that matters. When the
graphics card is drawing your object all it sees are triangles. Every
polygon is divided into triangles. So to get a better indication of the
complexity of the object you need to look at the amount of triangles,
not at the amount of polygons.
A simple rectangular polygon is two triangles, but a complex triskaidecagon
has 11 triangles already. So don’t count polygons, count triangles.
When you model your object try to use as few triangles as you can.
Of course modern day graphics card are quite powerful, so I am not
saying you should go back to the days of Flight Simulator 5 when every
house was a simple cube. You can use more triangles than that, just be
careful not to waste them. Some details can be added using textures,
instead of modeling them with triangles. For example you don’t have
to model every tile of the roof, just one polygon for the roof with a
good texture will do ﬁne.

4.2. Drawcalls
Like I said before, modern graphics cards can handle quite a lot of
triangles. So if you house has 214 or 239 triangles is not going to
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inﬂuence the ﬁnal performance much. But there is something else that
can have a much bigger inﬂuence on the performance: drawcalls.
Simply said a drawcall is the collection of all triangles that can be
drawn with the same properties. With properties I mean the color,
texture and other parameters. Every time you use another color or
texture, the rendering engine has to change its state to use the new
color or texture. This changing of the state takes relatively a lot of
time.
So a simple house that uses 10 diﬀerent textures will give a lot worse
performance than the same house that uses only one texture. The
advice is to use as little drawcalls as you can. So try to put all your
texture elements on the same texture sheet. And don’t use colors for
polygons, instead ﬁnd an empty space on your texture sheet and paint
it with that color.

4.3. Levels of detail
Of course it can still happen that you are modeling a complex object.
In that case using as little triangles as you can and minimizing the
amount of drawcalls alone might not be enough. In that case you
might want to add levels of detail (or LOD for short) to your object.
The concept of levels of detail is that you have diﬀerent versions of
your object. When you are far away a more simple version is shown
and when you get close by all the details are shown. This prevents
wasting eﬀort on drawing details that you can’t see at all.
In this tutorial I am not going to cover making levels of details, but
just keep it in mind if you have performance trouble later on.
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5. Building your house
In this chapter we are going to make the geometry of our house in
SketchUp. We will not yet worry about the materials and textures
here, all we want to do is give the building the right shape. So let’s
get started.

5.1. The basic shape
The ﬁrst thing we are going to do is make the basic shape of the house.
In this case that will be a simple cube. Later on we will add the details
like the pitched roof and the storage room at the front of the house.
We start by opening SketchUp with a new blank scene. Figure 5.1
shows how your screen will look.

Figure 5.1.: Empty SketchUp scene
Press the select tool
. Now drag over the person, that is shown by
default, to select this object. Next press the delete button to remove
this object, we won’t need it for our house.
Then select the rectangle tool
. Click on the origin of the axes (you
will see a yellow dot when you have snapped to the origin) and draw
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a rectangle with the size of the footprint of the house. In my case the
footprint was 5.5 x 9 meters in size. Your screen will now look like
Figure 5.2.

Figure 5.2.: Drawing the footprint of the house
Our next step is to extrude the footprint of the house we have just
drawn, this will give us a cube with the basic shape of the house. So
select the extrude tool
. Now click on the polygon we have just
drawn and drag it upwards to give it some height. Figure 5.3 shows
the result of extruding the polygon.

Figure 5.3.: Extruding the basic shape of the house
At this moment it does not really matter how high you make the house.
I made it 5 meters since that should roughly match a two story house.
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But we will ﬁne tune the height later on.

5.2. Matching a reference photo
So at this point we have the basic shape of the house (OK, it is not
much more than a cube now). What we need to do next is ﬁne tune
the height of the house and add the pitched roof. We could do these
things by guessing the height of the house and the height of the pitched
roof, using the reference information we have collected. But SketchUp
has a nice feature that allows us to do this much easier. This is the
match photo function and we’ll take a look at how that works in this
section.
Basically what the match photo feature does is that it allows you to
setup the camera in SketchUp in such a way that you are looking at
your object from the same position and direction as the photo you are
using as a background. This allows you to easily add details based on
that photo.
To be able to use this feature
your photo needs to match a few
criteria:
• The photo must be shot
at such an angle that two
perpendicular sides of the
building are visible.
• There must be a point in
the photo that you can
use as a reference point to
setup the grid.
I will be using the reference photo
shown in Figure 5.4 to add more
detail to our house. We will use it
to add the roof and later also to
add the storage room at the front Figure 5.4.: The reference photo we
of the house. But ﬁrst we must
will match in SketchUp
match this photo, so that we can
use it as a reference.
Go to the “File” menu and select
the “Import” option. This will bring up the dialog as shown in Figure
5.5. Browse to the photo you want to match. Be sure that the option
“Use as New Match Photo” is selected. After you press the “Open”
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SketchUp will load the image and show it, Figure 5.6 shows how the
screen now looks.

Figure 5.5.: Selecting the photo we are going to match

Figure 5.6.: After loading the reference photo
The ﬁrst thing we are going to do is align the red and green lines with
the parts of the building in our photo that are perpendicular. This
is used to deﬁne the perspective of the photo. So we will align the
red lines with the front of the house and the green lines with the side
of the house. To get the best result the lines should be as far apart
as possible, so we will try to get one near the roof and one near the
ground. Just grab the handle at the ends of the line and move it around
till it matches with a level part in the photo. When we have aligned
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them the screen should look like Figure 5.7.

Figure 5.7.: Setting the perspective of the photo
So that deﬁnes the perspective of the photo, but we still have to match
it with the size of the basic shape we made before. The ﬁrst step is
to make sure that the origin of the grid is in a location that you can
easily match on the photo as well. In our case the origin is on the left
front corner of the house, so that should not be a big issue. Grab the
yellow rectangle and move it so that the red axis is along the ground
in the photo. Then move it so that the blue axis goes exactly through
the middle of the two houses shown on the photo. Figure 5.8 shows
the alignment I ended up with.

Figure 5.8.: Matching the axes with the photo
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Now we can almost use our photo as a reference to continue building
our house. The only step missing is to scale the basic shape to match
the size of the house on the photo. To change this scale move the
mouse over one of the axes, you will see the cursor changes to a double
arrow. Now press the mouse and move till the scale is correct. You
want the right side of the house to match the drainage tube in the
photo. In Figure 5.9 you can the scale that I used in the end.

Figure 5.9.: Matching the axes with the photo
Now that we are done matching the photo, you can press the “Done”
button on the “Match photo” form and close this form as well. We are
ready to continue building the geometry of the house.
You will see that the reference photo disappears as soon as you move
the camera around, but you can always return to the photo by clicking
on the tab at the top of the screen. So if we want to model using the
reference photo we can not move the viewpoint around. You will be
switching back and forth to the reference photo often.

5.3. Adding the roof
Now that we have setup the reference photo, you will see that the
height of the house we deﬁned before is not correct. So that is the ﬁrst
thing we are going to correct. After that we will add the pitched roof
to the house.
So let’s ﬁrst give the house the correct height. There is a small problem
here, when we are in the camera view of the reference photo we can
not see the roof. But there is an easy solution for this. First rotate
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the view so that you can see the roof. Now select the extrude tool
and click on the roof. While you move the mouse you can adjust the
height. But ﬁrst we click on the tab of our reference photo to go to
this view. You will see the photo appear and we are still in the extrude
mode for the roof. Now adjust the height to match the photo and click
the mouse again. Figure 5.10 shows the house with the correct height.

Figure 5.10.: Adjusting the roof height
To make it a little easier to see the actual house we are building, I
have adjusted the opacity of the background photo. You can do this
by going to the “Window” menu and select “Styles”. In the window
that appears you select the “Modeling” icon (the blue box). There
you ﬁnd a slider of the background photo opacity. I put it at 50%.
The ﬁgure below shows this form.

20

So let’s add the additional ﬂoor and the pitched roof now. Using the
. Now
photo this is not so much work anymore. Select the line tool
move to the left top corner of the house, until you see the green dot
and the tooltip “End point” to indicate that we have snapped to this
point. Press the mouse button to start our line here. Now move up
along the blue edge and add another vertex at the top of the roof as
shown in the photo. As long as you see the tooltip “On blue axis” you
know you are still snapped to this axis. Now move away to deﬁne the
third point of the roof. You will see a red axis and a tooltip “On red
axis” to indicate you are moving parallel to this axis. Add the third
vertex where the photo shows the end of the roof. Now all we have
to do is deﬁne the last vertex where the roof meets the house. Move
the mouse there, you will see the tooltip “On edge” to indicate we are
snapping to this edge. As soon as you add the last vertex you will see
that the polygon gets ﬁlled as well. Figure 5.11 shows the polygon that
we have just deﬁned for the shape of the roof.

Figure 5.11.: Drawing the shape of the roof
With the shape of the roof deﬁned we can now extrude it. So rotate
the view so that you can see the back side of the polygon, as shown
in Figure 5.12. Select the extrude tool and click on the gable polygon.
Now you can extrude the roof. When you move the mouse over the
edge of the end of the house, you will see a tooltip “On edge”. This
indicate you are snapping to this edge and this make sure that the roof
gets the same length as the house. Click again with the mouse and
you should have a roof as shown in Figure 5.13.
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Figure 5.12.: Before extruding the roof

Figure 5.13.: After extruding the roof
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5.4. Adding the storage room
Now we have the house and the roof with the right shape, so most of
our work is done. But at the front of the house there is also a storage
room, so that is the only detail we still need to add. In this section we
will take a look at how to do that. We will be using the extrude tool
again and the reference photo will help us get the right sizes.
First we will use the line tool to draw the rough shape of the storage
room. Just draw a rectangle at the left bottom of the house, as shown
in Figure 5.14. Then use the extrude tool to extrude this polygon
outwards. You will get a result as shown in Figure 5.15. Don’t worry
about the size of the rectangle or the length of the extrusion now, we
will adjust that using our reference photo in a second.

Figure 5.14.: Drawing the shape of the storage room
Now press on the tab for our reference photo to move to that camera
position again. You will see that the size of the storage room is not
really correct yet. So use the extrude tool on the front, side and top
until the size matches the reference photo. When you are done you
should have a storage room as shown in Figure 5.16.

5.5. Adding the entrance
So now you might think that we are done with the house, but there is
one more detail that I want to add. If you look closely at the photo,
you might see that the entrance door to the house is in a small inlet
between the storage room and the rest of the house.
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Figure 5.15.: Extruding the storage room

Figure 5.16.: Adjusting the size of the storage room
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As you might already guess we will be using the extrude tool again
to add this detail. Similar to the storage room, we will ﬁrst draw a
polygon with the shape of the inlet and then use the extrude tool to
push it backwards to create the inlet.
So press the tab at the top to show the reference photo again. In that
view use the line tool to draw the polygon for the entrance. Make use
of the snapping functionality again to be sure that you are drawing the
edges parallel to the axes. Figure 5.17 shows the resulting polygon.

Figure 5.17.: Drawing the entrance polygon
Now select the extrude tool and push the polygon backwards. On the
reference photo we can not see how deep the inlet exactly is, but since
most doors are almost 1 meter in width it is a good guess to make
it 1 meter deep. So while you are extruding the polygon, type “1”,
followed the pressing the “Enter” key. This will make the extrude
operation exactly 1 meter deep. Figure 5.18 shows the resulting inlet.
Since I live in a house like this, I know that the entrance inlet has a
pitched side. This is not visible on the photos, but we will add this as
a last detail. We will only be using the line tool for this, so select it.
First draw a line to divide the back polygon of the inlet in two equal
parts. You can use the “Midpoint” snap option for this, which shows
as a blue dot. Then draw two lines to connect the line you just drawn
to the end of the storage room. This will create a new pitched polygon
on one side of the entrance as shown in Figure 5.19.
So we are done with the geometry now! Figure 5.20 shows the geometry
of our house. In the next chapter we will take a look at putting photo
realistic textures on this house.
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Figure 5.18.: Extruding the entrance polygon

Figure 5.19.: Adding the tilt to the entrance
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Figure 5.20.: The ﬁnished geometry of the house

27

6. Painting your house
Now that we have created the geometry of our house, it is time to
put a texture on it and let it look like a real house. In this chapter
we will take a look at how to do that. We will ﬁrst compare diﬀerent
approaches to do this, after that we will see how to make the texture
from the photos, Last we will map the texture onto our geometry.

6.1. Diﬀerent approaches
In this tutorial I will use an approach to texture the building where
you ﬁrst create the textures, from the photo material. After that we
will map this texture to the building. This is an approach that is often
used by addon developers for FSX. But it is for sure not the only way
to texture your object. So in this section I want to shortly discuss
some alternatives and show why I think they are less suitable than the
method we will follow in the rest of this tutorial.

6.1.1. Project photo
When you are using matched photos to design your object, one of the
easiest ways to texture your object is to project these photos on the
object. To use this function click on the tab of the photo ﬁrst. Then
select the polygons you want to project the photo one, next right click
with the mouse and select “Project Photo”. Now the photo will be
projected onto the polygons. For our building Figure 6.1 shows the
result.
As you can see it is a very quick way to add textures to your object,
but the results also show that you can expect some artifacts. These
are the main problems that you might encounter:
• Often there will be obstacles on the photos, that you don’t want
on the texture. For example the bushes at the front of the house
in our example or the tree that is obscuring part of the house.
So you need to try to get photos with as little obstacles on them
as possible. Or else you would need to clean up such elements

28

Figure 6.1.: Projecting the reference photo as textures
from your texture later on to get a high quality result.
• In our case you can also see that on some polygons the texture
is quite stretched or distorted. To minimize this you would need
to use photos taken from all diﬀerent angles. The problem with
this is that for many objects it can be diﬃcult to take photos
from all directions.
So if you are lucky to have a lot of good reference photos this might
be a good approach, but in most cases I feel it does not give the high
quality results you are normally looking for. So in general I do not use
this approach for the objects I make.

6.1.2. SketchUp default materials
Another popular approach is to use the default materials that come
with SketchUp. This is also a very quick way to put textures on your
building. Just click the “Paint Bucket” tool
, select the material
you want and click on the polygons to give it that material. Figure 6.2
shows a very crude example of this approach.
As you can see this method also has some drawbacks, the most important ones are:
• You need to add additional polygons to add details like windows
and doors. These extra polygons will reduce the performance of
your object when used in FSX.
• You are likely to end up with many drawcalls, due to the greater
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Figure 6.2.: Using default materials as textures
amount of separate texture ﬁles that you use. This will reduce
the performance of your object.
• Personally I think these textures look less realistic. Because for
example the brick texture is repeated over the whole house it will
look more monotonous. You are not able to show subtle diﬀerent
between the brick on the left and the right side of the house.
So for some objects this might be an easy and quick approach to create
a realistic looking object, but personally I do not use it much due to
the drawbacks given above.

6.1.3. Manually creating the texture
A third approach is to manually create the texture and then map it onto
the object. This is the approach that we will follow in the remainder
of this chapter.
Since we will be manually constructing the texture based on pieces of
the photo material we have of our building, we can overcome many
of the problems of the project photo approach. We can retouch the
photo to remove obstacles and if we do not have a good photo of parts
of the building we can use a similar part from another photo. With
some artistic skills the results will look very convincing.
If we construct the texture sheet carefully we will probably use only one
texture for the entire building, so that help us to get good performance.
And when we put elements like doors and windows on the texture we
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do not have to spend extra polygons on these either.
The obvious drawback of this approach is that it costs more time to
create the texture and apply it to our building. But I think the quality
of your object in the end will be much better, so it is time well spend.
Let’s get started.

6.2. Create the texture sheet
In this section we are going to make the texture sheet for our house.
This texture sheet will contain the images for the diﬀerent parts of the
house, for example the front, the side and the roof. In the next sections
I will show how to construct these textures from the available photos.

6.2.1. Design the texture sheet
But before I start creating a texture sheet I prefer to ﬁrst make a rough
design. In this phase I choose what size of texture sheet I want to use,
which resolution I want to use for the diﬀerent elements and where on
the texture sheet I will put them.
So let’s start with the size. FSX requires that textures have sizes that
are a power of two. Table 6.1 gives an overview of these sizes. Usually
the maximum texture size used in FSX is 1024x1024 pixels. It is not
required that the textures are square, so you can also make a texture
that is 512x256 pixels for example.
2048
128
8

1024
64
4

512
32
2

256
16
1

Table 6.1.: Power of two sizes
For this house I choose the start with a 1024x1024 texture sheet. We
can always resize it to a smaller size, like 512x512, later on if necessary.
Normally the size of texture you choose also depends on the importance
of the object. An important landmark will get a bigger texture than a
small house that is only seen from the air. But for this tutorial we will
not worry to much about that and use a big texture for the house.
So now we have 1048576 pixels at our disposal, how are we going to
ﬁll them? My next step is to determine what resolution I want to use
in the texture. I can make the front of the house 256 pixels wide, but
also 512 pixels. The last will give me more detail, but take more space
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of course. So how big can we make it so that the whole house still ﬁts
on one texture sheet? We also want all parts of the house (front, side,
back, storage room) to have the same resolution. Otherwise you can
see quality diﬀerence while viewing the object and that will distract
the user.
Since I like mathematics I prefer to do some calculations here. If you
don’t like mathematics, feel free to use an alternative approach. For
example just trying or using your artistic sense will also work ﬁne.
So let’s take a look at the size of the house, as listed in Table 6.2. I
measured these sizes using the “Tape Measure Tool”
in SketchUp.
With these sizes I determined that we can use about 64 pixels per
meter for this object1 .
width house
length house
height house
width storage
length storage
height storage

5.50
9.00
8.48
2.24
3.68
2.60

m
m
m
m
m
m

Table 6.2.: Sizes of the house
So for the front of the house that means we can use 352x543 pixels. However this is not such a good idea. FSX uses mipmaps for its
textures as well. A mipmap is basically a scaled down version of the
texture, which is used when you are further away from the object. This
means less texture memory is needed to display the total scene. And
since you are far away you can not even see all the details from that
distance anyway. Each mipmap is half the size of the previous one.
So if we have a 1024x1024 texture, we will have mipmaps of 512x512,
256x256, 128x128, etc. If you make sure that the diﬀerent parts of your
texture each have sizes that are a power of two as well the creation of
the mipmaps will work better. Otherwise it can happen that you will
see weird colors in the lower resolution mips, because two parts got
blended when sizing down. So for the front of the house I choose to
use 384x512 pixels2 .
1

For those of you that like mathematics. I ﬁrst determined the area of all polygons
that need a part of the texture. For example the front and back of the house
have an area of 5.5 ∗ 8.48 = 46.64m2 . When I sum all those areas I end up with
242.74m2 . When we then divide the amount of pixels by this total area we get
1048576/242.74 ≈ 4320pixels/m2 . Taking the square root of this gives us 65.7
pixels per meter. I then rounded that down to 64 pixels per meter.
2
I know 384 pixels is not a power of two, but it can be divided by two many times.
So we only get into trouble at the smaller mipmaps and that is something I
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I repeat this exercise for all the diﬀerent parts we want to texture,
so that I know how big I want to make each section. Then it is just
a matter of assigning each part a slot in the texture sheet. Figure
6.3 shows the resulting design of the texture sheet, where I gave each
part a diﬀerent color. In the remainder of this section we will create
textures for each of these sections and ﬁll up the texture sheet.

Figure 6.3.: The layout design of the texture sheet

6.2.2. The side of the house
So let’s start to make the ﬁrst element for our texture sheet. I decided
to start with the texture for the side of the house, since I had a relatively good photo for that one. Figure 6.4 shows this photo. As you
can see it shows the entire side of the house, but there are some bushes
and a bit of graﬃti that we would like to remove later on. Also there
is some perspective in the photo, which we will have to remove.
The ﬁrst step is to load the photo into your graphics editor3 and crop
to the part of the photo that you want to make the texture from. Next
I use the perspective tool to remove the perspective. In this tool you
have to position 4 points at the corners of an area that is rectangular.
As you can see in Figure 6.5 I have positioned the points at the corners
3

accept here.
I am using GIMP in this tutorial, but you can use any graphics editor. The name
of the options might vary slightly, but the principles I use apply to any tool.
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Figure 6.4.: The photo of the side of the house

Figure 6.5.: Setting up the perspective tool for the side of the house
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of the wall of the house. The grid that is displayed helps you to verify
that the points are positioned accurately. You can for example check
if the window is parallel with the lines of the grid. When you are
happy with the positioning you apply the perspective correction and
the result will look like Figure 6.6.

Figure 6.6.: The side of the house corrected for the perspective
As you can see the image is a bit stretched out, so the next step is
to resize it to the correct proportions. When we designed the texture
sheet we decided that the side of the house would get a 512x512 pixel
area. This includes both the wall and the part of the roof that is visible
from the side. After some calculations it is then derived that the wall
section of the side will cover 512x349 pixels4 . So the next step is to
resize the image to this size. Figure 6.7 shows the result and as you
can see the proportions are much better already.
With the perspective removed and the image resized to the correct
proportions we are one step closer to having a useful texture. But
as you can see there are quite some artifacts left in the image. For
example you see bushes at the left, some graﬃti on the wall and an
electricity box against it as well. These are details that we don’t want
4

For those whole like mathematics. The total house is 8.48 meters in height, while
the ﬁrst two ﬂoors are 5.78 meters in height. So this results in 512 * 5.78 / 8.48
= 349 pixels. I measured all those distances in SketchUp.
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Figure 6.7.: The side of the house resized
on our model, so we’ll have to remove them.
The clone tool of your graphics editor is the easiest way to remove such
details. What this tool does is take a part of the image and copy it
over to the location where you click with your mouse. So if you select
a clean part of the wall, you can copy it over the bushes or graﬃti.
There are a few things you need to be aware of when using the clone
tool:
• If your image has a certain pattern, like the bricks of our wall
here, be sure to not break this pattern when you use the clone
tool. If the bricks no longer align properly that will be very
visible.
• Often it is easier to clone a slightly bigger areas. If you do many
repetitive clone actions of a small area the result usually looks
less realistic.
• Sometimes you need to clone a slightly bigger area than the artifact only. This can help to get a more realistic blending into the
area around the artifact.
It usually takes some trial and error to ﬁnd out which way will give
you the most realistic texture. So expect to be using the undo option
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while you remove the artifacts from your texture. Figure 6.8 shows the
texture I ended up with after cleaning the artifacts described before.

Figure 6.8.: Cleaning up the bushes and graﬃti from the side of the
house
The texture that we have now is almost usable, but you can see there
is a part of the roof that extends forwards a bit. We did choose not
to model this detail in our geometry. In the texture it gives a lot of
shadows though. So therefore I decided that I want to remove this
shadow. In the same steps I will also remove the perspective of the
extended part, since this looks weird if you are looking from a diﬀerent
angle than the photo.
To remove the shadow and the perspective I mainly used the clone tool
again. Figure 6.9 shows the ﬁnal texture I ended up with. Now that
we are happy with our texture we can copy it into the big 1024x1024
texture sheet at the location we assigned for the side texture. Figure
6.10 shows the resulting texture.
To be able to texture the complete side of the house we also need to
have a piece of texture that contains the tiles of the roof. To generate
this piece of the texture we use a similar approach. Figure 6.11 shows
the photo that we will use. As you can see this photo has less artifacts,
so it should be even easier to create our texture.
The ﬁrst step is again to use the perspective tool to remove the per-
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Figure 6.9.: Cleaning up the shadows and perspective from the side of
the house

Figure 6.10.: The side of the house added to our texture sheet
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Figure 6.11.: The photo of the roof
spective from the photo. Figure 6.12 shows how the grid was setup and
Figure 6.13 shows the resulting image without the perspective. This
image was then resized to 512x163 pixels5 .

Figure 6.12.: Setting up the perspective tool for the roof

Figure 6.13.: The roof with corrected perspective
There is one additional step that I took for the image that you see
in Figure 6.13. At the bottom I have copied in one additional row of
tiles. Since the photo was taken from ground level, this row was not
5

The total area for the side was determined at 512x512 pixels, since the walls are
349 pixels in height, there are 163 pixels left for the roof.
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completely visible on the photo. But I could easy copy in one of the
other rows from the roof.
You can see that this image is almost ready to be used as a texture.
There are just some leaves that we would have to remove. For this
the clone tool will be very useful again. Figure 6.14 shows the texture
after removing the leaves of the tree. Now all we have to do is copy
this texture into our big texture sheet, Figure 6.15 shows the resulting
texture that we have created until now.

Figure 6.14.: Cleaning the tree from the roof

Figure 6.15.: Inserting the roof texture in the total texture sheet
For the remaining pieces of the texture sheet we will mainly use the
same techniques as described in this section. Therefore I will cover the
creation of them in less detail. But for each of the pieces of the texture
I will show you which photos I used and describe at a high level which
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steps I took to create the ﬁnal texture.

6.2.3. The front of the house
After making the side and the roof of the house, as discussed in the
previous section, I decided to ﬁrst make the texture for the front of the
house. I used the same photo we used as a reference in SketchUp. And
because the door of the house is not well visible in that photo, I made
another photo showing the details of the door. Figure 6.16 shows the
two photos that were used for the texture.

Figure 6.16.: The photos used for the front texture
The ﬁrst step I took was to remove the perspective from the reference
photo. Then I cropped it to show only the front of the house and
resized it to the size I wanted, which was 384x512 pixels in this case.
But as you can see the reference photo has quite some visual artifacts
that need to be removed before it can be used as a texture. I used
the clone tool again to remove these artifacts, just as we did for the
texture of the side of the house.
But besides the artifacts there is another issue. We also want the
texture for the front to match with the texture we use for the side.
Having big color diﬀerences between those two will result in an unrealistic looking building when you ﬂy around it. So to prevent such color
issues I matched the colors of the texture for the side with those of the
texture for the front. Most graphical editors will have a function for
this.
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Another trick I used is that I copied the bricks from the side of the
house and used them for the front as well. So the photos shown in
Figure 6.16 were mainly used for the details like the door, the windows
and the border around the roof.
Figure 6.17 shows the ﬁnal texture that we will be using for the front
of the house.

Figure 6.17.: The texture for the front of the house

6.2.4. The back of the house
For the back of the house I used a similar approach as for the front.
Actually I started with a copy of the front texture and ﬂipped it vertically. That way I am sure that the shape of the roof is the same in
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both textures. Then I removed all the diﬀerent layers6 for the windows
and the door, so that I had a blank wall again to start with.

Figure 6.18.: The photo used for the back texture
Then using the photo shown in Figure 6.18 I added the windows and
door for the back side of the house. The techniques used are the same
as for the front. So ﬁrst remove the perspective, then resize to the desired sized. And afterwards copy and paste the diﬀerent elements onto
the blank wall texture that we have. Figure 6.19 shows the resulting
texture that we will use for the back of the house.
If you look carefully at the photo shown in Figure 6.18 you might
notice that the top ﬂoor is missing on this photo. That’s because
not all houses in the neighborhood have that ﬂoor and I made the
photo from my own garden. But as you can see in the ﬁnal texture in
Figure 6.19 I made sure that in the texture everything matches again.
Sometimes this kind of artistic freedom is needed, because you might
not be able to get photos from all directions of the building.

6.2.5. The storage room
Next up are the textures for the side and the front of the storage room
of the house. The techniques used are the same as for the other textures
we have discussed until now. So I will just show the the photos that I
6

When editing the texture in your graphics editor it is a good idea to make use
of the function to have diﬀerent layers. If you make each element, like a door,
window or the border around the roof, a separate layer you can easily move
them around. You can also turn of the elements that you don’t want to see at
this moment. I saved my texture as Photoshop PSD format from GIMP.
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Figure 6.19.: The texture for the back of the house

Figure 6.20.: The photos used for the storage room texture

44

Figure 6.21.: The texture for the side of the storage room

Figure 6.22.: The texture for the front of the storage room
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used, see Figure 6.20. And the textures for the side (Figure 6.21) and
front (Figure 6.22) of the storage room that were made using these
photos.

6.2.6. The roof
So now the only piece of texture missing for our house is the roof
texture. Since there are no tall buildings in the neighborhood it was
not possible to make a photo of the roof itself. Using Google Earth
it is possible to see that the roof is dark gray and probably has some
bitumen, or a similar material, applied.
So with that knowledge I decided to have a look on the internet and see
if I could ﬁnd a suitable texture. There are many sites that oﬀer free
textures. You should always read their license information to see how
“free” you are to use the textures. In the end I found a nice texture on
CG Textures (http://www.cgtextures.com). They allow you to use the
textures, but not to redistribute their images. Since I used the texture
as part of my total texture sheet that is ﬁne.
All I have to remember now is to insert the following sentence into my
documentation, as the site requires:
One or more textures on this 3D model have been created with images from CGTextures.com. These images may not be redistributed by
default, please visit www.cgtextures.com for more information.

6.2.7. The ﬁnal texture
So now the texture sheet for the house is done. Figure 6.23 shows the
ﬁnal result. You can see the diﬀerent pieces for the diﬀerent parts of
the house. I have ﬁlled the remaining space with a color that is similar
to the wall color, that will result in better quality mipmaps when the
image is downsized.
Be sure to save your texture in a common format, like BMP or JPG.
When designing the texture I prefer to work with the Photoshop PSD
format, since it can also save layers. But when we will be exporting our
object from SketchUp later on we are better of using common formats.
So now that the texture is ﬁnished is a good moment to save a copy
in such a format. I have used the BMP format myself.
Now that we have ﬁnished the texture, a big part of the work is done.
I think for most objects making the texture sheet takes most of the
time.
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Figure 6.23.: The ﬁnished texture sheet
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6.3. Put the texture on the building
So with the texture sheet ﬁnished, we can ﬁnally put it on the geometry
of the house that we made before. In this section I will be showing you
how to do this.

6.3.1. Create and apply material
First we need to make a new material that uses our texture sheet. So
to open the “Materials” form, as
click on the paint bucket tool
shown in Figure 6.24. Now click on the “Create material”’ button
to create a new material. Figure 6.25 shows the form that now appears.

Figure 6.24.: The material form
In the middle you see the texture category. Here you need to type
in the name of the texture sheet or use the browse button to browse
for it on disk. After that be sure to enter realistic values for the size
of the texture, this will give a better initial texture mapping. As you
can see in Figure 6.25 I entered 16 meters for the size, since that is
the resolution we designed the texture sheet at7 . Once you are done,
press the “OK” button and the new material will be added to the list
of available materials.
Now the next step is to assign our new material to all polygons of the
house. So check if your new material is the active one (by default it
will be) and click on all polygons of the house. Like in Figure 6.26, you
7

We used 64 pixels per meter, so that means a 1024x1024 texture is 16x16 meters
in size.
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Figure 6.25.: Adding the new material for our texture
will see that the texture will show up on them. Don’t worry about the
wrong part of the texture showing on the polygons, that is something
we will ﬁx next.

Figure 6.26.: After assigning the material to all polygons of the house

6.3.2. Map the texture
The last thing we need to do before our house is ﬁnished, is make sure
the right section of the texture sheet is displayed on each polygon.
This is called mapping the texture. In this section we will see how this
works in SketchUp.
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To go to the mode where you can map the texture, ﬁrst select the face
for which you want to alter the texture mapping. Then right click with
your mouse on the face and select “Texture” and then “Position”. You
have now entered the mode where you can map the texture for this
face.
There are two ways of texture mapping in SketchUp. In the ﬁrst you
can deﬁne four positions (pins) on the texture sheet and then assign
them to a certain position on the geometry of the model. This is not
the mode we will be using, since there is an easier alternative. This
second mode is called “Fixed Pins” and you can check if it is activated
by right clicking with your mouse while you are in the position texture
mode. The context menu that then shows will have a check mark in
front of the “Fixed Pins” option when this mode is activated.
In the ﬁxed pins mode there also four pins that you can move around.
But instead of being directly linked to the texture, they control the
position, scale, rotation and distortion of the texture. In general they
are the easiest way to position the texture as you want.
So let’s map the texture for the side of the house correctly. Select
the side of the house and enter the position texture mode as described
above. Make sure that you are in ﬁxed pins mode and rotate the
view so that you are looking towards the side of the house as much as
possible. Figure 6.27 shows how your screen will look.

Figure 6.27.: After entering the position texture mode for the side of
the house
The red pin is used to control the position, the green and the blue
pin control the scaling in horizontal and vertical direction. Besides
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that the green pin is also used to rotate the texture and the blue pin
to shear the texture, but those functions we will not need now. The
yellow pin is to distort the texture, but that is also a function we do
not need now.
We are going to move the red, blue and green pins around. The red
pin will be placed in the bottom left corner of the piece of the texture
that we want on the side. The green pin in the bottom right corner
and the blue pin in the top left corner. To position the pins click on
them once, they will now stick to your mouse. You can drop the pins
again by clicking with the mouse again. First position the red pin at
the right position. Then place the other two as well, when you are
horizontally or vertically aligned with the red pin you will see a blue
dotted line. This helps you to make sure the pins stay exactly in line
with each other. Figure 6.28 shows how the screen looks after moving
the pins.

Figure 6.28.: After moving the pins to the correct section of the texture
sheet
Now positioning the texture becomes easy. Just drag the diﬀerent pins
to the correct part of the geometry. We’ll start with the red pin, drag
it to the left corner of the side wall. You will see a green dot once the
pin has snapped to the vertex. Now repeat this for the green pin and
the blue pin. Figure 6.29 shows the texture positioned correctly over
the house. When you are ﬁnished right click with the mouse and select
“Done”.
And that’s all you need to do. So repeat those steps for all polygons
of the house and make sure they all get the right section of the texture
sheet assigned. Figure 6.30 shows the ﬁnished house with all faces
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Figure 6.29.: After aligning the pins with the correct part of the
geometry
textured correctly.

Figure 6.30.: The house properly textured
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7. Converting your house
OK, so you have modeled the geometry of the house now, created your
texture and mapped it correctly on the house. So by now you are
probably looking for the option in SketchUp to export to the Flight
Simulator MDL format. The bad news is that you can not export
directly from SketchUp to FSX. So in this chapter we will take a look
at how to get your house from SketchUp into the Flight Simulator
MDL format.

7.1. Cleanup the model
Before we start to export our model from SketchUp, let’s have a last
look at our model. If you pan around it you will see that there are
some polygons at the bottom that you will never see. And the storage
room also has a few hidden polygons that we will never see. So let’s
remove these before we continue1 . Figure 7.1 shows the house with
these polygons removed.

7.2. Export to COLLADA
From SketchUp we will be exporting to the COLLADA format. Later
we will be using the ModelConverterX tool to convert from the COLLADA to the Flight Simulator MDL format.
Go to the “File” menu, select “Export” and then “3D model”. You
will now be asked to select where you want to export the model. Select
the folder of your choice, I’ll keep it in the same folder as my SketchUp
ﬁle. Be sure that “COLLADA ﬁle” is selected as export type. Figure
7.2 shows the export dialog. Now click export and your model will be
exported.
Let’s take a look at which ﬁles have been created now. If you browse to
the folder you exported to you will see that a COLLADA DAE ﬁle of
1

If you plan to use the FSX self shadowing option later on, it is required that your
object is manifold. This means that the geometry should remain closed and you
should not remove the bottom polygons.
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Figure 7.1.: Removing unseen polygons

Figure 7.2.: Export as COLADA ﬁle
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the object has been made. And you will also see a folder with the same
name as your ﬁle. In this folder all the textures used on your object
are saved. These textures get names like texture0, texture1, texture2,
etc. Since we only have one texture on this house, we only ﬁnd a ﬁle
called texture0.bmp in this folder.

7.3. Import the model into ModelConverterX
Now start ModelConverterX and click on the “Import” button at the
top of the screen. Make sure that you have “COLLADA ﬁle” selected
as the type of ﬁle you want to import. Now browse to the folder where
you saved the COLLADA ﬁle from SketchUp and select the ﬁle. Figure
7.3 shows the ﬁle selection screen with the right ﬁle selected. Now press
the “Open” button to start loading this ﬁle.

Figure 7.3.: Selecting the COLLADA ﬁle in ModelConverterX
After a few seconds ModelConverterX will have loaded your model and
its texture. A preview of the object is shown, see Figure 7.4. You can
use the preview to pan around your object and see if there are any
mistakes or errors visible. The ModelConverterX preview is a good
indication of how your object will look in Flight Simulator later on.
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Figure 7.4.: The COLLADA ﬁle imported into ModelConverterX

7.4. Convert the textures
SketchUp and Flight Simulator use diﬀerent formats for their textures,
so the next step is to make sure our textures are in the right format
for display in Flight Simulator.
We saw before that SketchUp made a BMP ﬁle named texture0.bmp
for our texture. Which format you get depends a bit on the format
you used in your material. It could also be that you get a JPEG or
PNG texture.
But many of these formats don’t work in Flight Simulator. For FSX the
preferred format is the DDS format. This format uses a compression,
which means that it uses less harddisk space and texture memory.
Besides that the format also includes mipmaps, smaller versions of
your texture that are used from a greater distance. So we need to
convert the textures.
ModelConverterX has a tool though to help you with this conversion.
So press the button to start the “Mass texture editor” and you will
get the form as shown in Figure 7.5. On this form you will see all the
textures that are used in your model, for our model it is only one.
At the bottom of the screen you see a text box for the output texture
folder, make sure that you select the right destination folder there. I
selected a subfolder of my project where I will collect all the ﬁles for
usage in FS.
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Figure 7.5.: The mass texture editor

Figure 7.6.: Renaming the texture
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By default SketchUp names all the textures like texture0, texture1,
etcetera. That is not really useful and when you would convert multiple objects you can even get naming conﬂicts. So let’s give the textures
a more meaningful name ﬁrst. To do this click on the “Rename” button
which will allow for a quick rename from texture to something better.
Figure 7.6 shows the dialog you will get. In “Find” make sure to type
“texture” and in “Replace” you type the new name you want. In this
case I will use “house tutorial”. Press the “Replace” button and afterwards you will see that the textures are now named house tutorial0,
house tutorial1, etcetera2 .
Next to the texture names you see two options. The ﬁrst check box
controls if you want the mass texture editor to also resize your texture.
This can be useful if the textures have a size that is not a power of two.
On many objects modeled with SketchUp this is the case, but when
we designed our texture we already took care of the size. So there is
no need to resize it now. If you would like to resize a texture, check
the check box and select the size you want from the drop down list.
If the texture size is not a power of two, the mass texture editor will
automatically enable the resize option for you.
The second option you see if called “Convert”. This determines if
the texture is converted to another format. By default the format to
convert to is the DDS format that is preferred by FSX. If the texture
is not in that format already, the check box to convert is selected
automatically. We want to convert our texture to the DDS format
now.
Now press the “Update” button and ModelConverterX will start to
rename and convert all the textures that you asked it to convert. The
new ﬁles are created in the folder you selected. The dialog will disappear automatically when the conversion is ﬁnished.
If you browse to the texture folder you selected, you will see that the
DDS ﬁles have been created there. All references in the model have
also been updated to these new textures now.

7.5. Export the model
Now that the texture is in the right format, the last step is to export
the model as a Flight Simulator MDL ﬁle. So click on the “Export”
button at the top of the screen. You will get a screen like shown in
Figure 7.7. Make sure that you select “FSX MDL object” as the format
2

I know that in this house I only use one texture, so there will only be a
house tutorial0.bmp after renaming.
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to export to. Then browse to the folder where you want to place the
MDL ﬁle. I selected the same folder I saved the new DDS texture to
before. Then press the “Save” button and wait till your MDL ﬁle has
been created3 .

Figure 7.7.: Export to FS MDL format

3

At the moment there is a small bug in ModelConverterX that gives you a checkerboard texture after exporting, but just import the MDL object you just created
and you will see everything is ﬁne.

59

8. Positioning your house
Now that you have converted your object to the formats used by Flight
Simulator we are almost done. There is just one more step that we are
going to cover. And that is placing the MDL object into the FS world.
There are many diﬀerent tools that you can use to place objects. For
example the free WhisPlacer tool or the commercial Instant Scenery
tool by Flight1. In this tutorial I will not use any of these tool, but show
you how to position the object using XML code and the BGLComp
tool provided in the FSX SDK.

8.1. The XML code
The ﬁrst step we need to take is to write the XML code that will
position our object. For this we will be using the following template:
<?xml version="1.0" encoding="UTF-8"?>
<FSData
version="9.0"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xsi:noNamespaceSchemaLocation="bglcomp.xsd">
<SceneryObject
lat="40.0"
lon="-40.000"
alt="0.0000000"
pitch="0.0000000"
bank="0.0000000"
heading="0.0000000"
altitudeIsAgl="TRUE"
imageComplexity="NORMAL">
<LibraryObject
name="{your GUID}"
scale="1.0000000"/>
</SceneryObject>
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<ModelData
sourceFile="yourfile.mdl"/>
</FSData>
Let’s walk through the diﬀerent commands you can ﬁnd in this XML
ﬁle. At the top you ﬁnd the start XML command and the required
FSData command.
Next is the SceneryObject command that is used to position the object at a certain location. You see this command has arguments like
the position (latitude, longitude, elevation) of the object and its orientation. You can also specify at which image complexity the object
should show in FS. Then nested inside the SceneryObject command
there is the LibraryObject command which tells FS which object it
needs to place at the speciﬁed location. The object is identiﬁed using
its GUID1 .
The next command is the ModelData command which tells BGLComp
which MDL ﬁle it should include in the BGL as well.
So if we look at the template XML ﬁle you can see that you need to
know the following information to place your object:
• Position (latitude and longitude)
• Heading
• The GUID of the object
• The ﬁlename of the MDL object
Of this list the last one is easy, just enter the ﬁlename you exported
the object with from ModelConverterX. The GUID is also easy to get,
when you load the MDL object into ModelConverterX and open the
“Object information” form you will see the GUID listed. So just select
this GUID and copy it over to your XML ﬁle.
Now the last thing you need to know is the position of your object.
There are many ways to get hold of this information. You might be able
to determine it within Flight Simulator, use Google Earth to location
the position or you might even have determined it yourself using a
GPS. It does not really matter where you got the position from. But
especially if the position needs to line up with other sceneries it might
1

A GUID is a unique identiﬁcation number that consists of 32 hexadecimal characters.
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Figure 8.1.: Finding the GUID in ModelConverterX
take a little trial and error to get everything perfect2 .
After you have determined and entered the position, your XML ﬁle is
ﬁnished and will look something like this:
<?xml version="1.0" encoding="UTF-8"?>
<FSData
version="9.0"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xsi:noNamespaceSchemaLocation="bglcomp.xsd">
<SceneryObject
lat="52.29047"
lon="4.97826"
alt="0.0000000"
pitch="0.0000000"
bank="0.0000000"
heading="1.565454972575"
altitudeIsAgl="TRUE"
imageComplexity="NORMAL">
<LibraryObject
name="{6aa70432-dccf-421a-8cb7-663448b34fb4}"
2

This is normally where an interactive placement tool comes in handy. Although
I do not cover this method in the tutorial, I encourage you to use one for ease
of use.
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scale="1.0000000"/>
</SceneryObject>
<ModelData
sourceFile="house_tutorial.mdl"/>
</FSData>

8.2. Compile the BGL
Now that we have made the XML ﬁle, the last step is to create the
actual BGL ﬁle. This is done by compiling the XML ﬁle with the
BGLComp compiler that comes with the FSX SDK.
An easy way to compile the BGL ﬁle is to just drag and drop the XML
ﬁle onto the icon of BGLComp. The BGL will then we created. But
the downside of this approach is that you can not see the warnings and
errors from the compiler, if there are any.
So therefore I prefer to compile from the command prompt, I will show
how that works next. First you need to start the command prompt,
you should be able to ﬁnd it in your start menu. Or else you can also
choose the “Run” command from the Windows start menu and type
“cmd”. Figure 8.2 shows the command prompt you will then get.

Figure 8.2.: The command prompt
Next we need to move to the folder where the XML ﬁle is saved. For
this we use the change directory (cd) command. Following this command is the directory we want to go to. Figure 8.3 shows how I moved
to the folder where the XML ﬁle is stored. If your path contains spaces,
you will have to put quotes are it.
Now the last step is to call the BGLComp compiler and tell it to
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Figure 8.3.: Move to the right folder
compile our XML ﬁle. So type in the full path to the BGLComp
compiler, as shown in Figure 8.4 and behind it type the name of the
XML ﬁle you want to compile3 . After you press enter you will see the
messages from the compiler and if everything goes OK you should see
the text “Parse complete!” without any other errors or warnings. Now
we have our BGL ﬁle in the same folder as the XML ﬁle.

Figure 8.4.: Compile the XML

8.3. View your object
Now copy the BGL ﬁle that you have just created into an active scenery
folder, for example into “Addon scenery\scenery”. Copy the textures
that we converted with ModelConverterX into the texture folder of
that scenery, for example “Addon scenery\texture”.
3

You can use the Tab key in the command prompt to complete the path. So
just type the ﬁrst few letters of the directory name and use tab to complete it
afterwards.
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Start up FSX and go to the location where you positioned your house.
You should now be able to ﬂy around your house, as shown in Figure
8.54 .

Figure 8.5.: View your house in FSX

4

In this case I have placed the house in the NL2000 scenery of the Netherlands http://www.nl-2000.com
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9. Wrap up
It has been quite some journey. We started making the geometry of
our house, then we made the texture for it and mapped that texture
on the object. Next we had to convert everything to the formats FSX
uses and place it at the right position in the world. But now that we
have done that we can ﬂy over our own house in FSX.

I hope you have enjoyed creating your ﬁrst object for FSX and that you
are looking forward to make more objects. I am sure there are many
more buildings on your favorite airport or in your local city center that
you would like to see in FSX.
This tutorial only showed the basic steps to make an object. For sure
the methods I showed here are not the only ones. Often there are
many ways that can lead you to the same end result. This process of
ﬁnding out how to model a certain shape or how to turn a photo into a
beautiful texture is a big part of the fun of designing your own objects.
So I hope you will continue to explore and enjoy this process.
If you get stuck, there are many places on the internet that can provide
you with help. I want to point you to two of them in particular:
1. For help on using Google SketchUp in general the forums provided by Google are a good place to start. You ﬁnd them at:
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http://www.google.com/support/forum/p/sketchup
2. For help on Flight Simulator speciﬁc questions and help in using the ModelConverterX tool have a look at the FSDeveloper
forum. This is a community of people making addons for Flight
Simulator. There is a dedicated forum for using SketchUp there
as well. You can ﬁnd this forum at:
http://www.fsdeveloper.com/forum
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A. Adding night textures
To make the building more realistic during the night, you often want to
add a night texture to it. Without a night texture the building will be
completely dark during the night, but many buildings will have some
lights on in real life during the night.
I will not be showing you how to create the night texture itself. The
approach that is usually taken is to make the day texture much darker,
except for the windows and other elements that should light up.
But after you have created this night texture what do you do with it?
In SketchUp you can not add the night texture to the material. It is
something that is speciﬁc to the way Flight Simulator works. We will
have to add it in ModelConverterX when we are converting the object
to a MDL ﬁle.
So after you have imported the COLLADA ﬁle and converted the textures to DDS ﬁles, there is one more step you need to take. Open
the “Material editor” in ModelConverterX and select the material you
want to add the night texture to. Then scroll down in the material
properties, until you ﬁnd the section that lists all the textures. Figure
A.1 shows this. Now in the “Nightmap texture” slot type the name of
your night texture. It is the convention to use the same name as the
day texture, but with a LM suﬃx.
After you have made these changes in the material editor, you export
the object to a MDL ﬁle as described before. When copying your
textures to the texture folder of your project in FS, but sure to not
forget the night textures as well.
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Figure A.1.: Adding the night texture in the material editor
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B. Drawcall minimizer tool
In the tutorial we made a building with only one texture. So when
converting to the FS formats we used the “Mass texture editor” of
ModelConverterX to convert the texture to a DDS ﬁle. But sometimes a model uses multiple smaller textures. In that case it can be
interesting to use the “Drawcall minimizer” tool ﬁrst.
What this tool does is trying to combine diﬀerent textures into one
bigger texture sheet. That means you will have less drawcalls and thus
more performance in the end. In this appendix I will show you how to
use this tool.
Figure B.1 shows a model of a church. This model uses 17 textures
and 2 colors, so that makes 19 drawcalls in total. That is quite a lot
of just one building. So we are going to try to reduce that amount a
bit. So open the “Drawcall minimizer” tool in ModelConverterX. You
will get a form as shown in Figure B.2.

Figure B.1.: The church model with 19 drawcalls
On this form you can select what you want the drawcall minimizer to
do. It can remove duplicate textures, replace colors by texture and
combine textures into a bigger sheet. Most of the time the default
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Figure B.2.: The drawcall minimizer tool
options work ﬁne. You also need to specify in which folder the new
textures will be created. Next click the “Start” button and ModelConverterX will start the selected operations. When these are ﬁnished you
will see the form as in Figure B.3. As you can see in this case the tool
has reduced the amount of drawcalls from 19 to 4.
Figure B.4 shows the resulting new texture sheet that the drawcall
minimizer tool has made. You can see that all the diﬀerent segments
of the building have been combined on one sheet.
After the drawcall minimizer ﬁnished you can export the object to the
Flight Simulator MDL format as described earlier in the tutorial.

71

Figure B.3.: After reducing the amount of drawcalls

Figure B.4.: The new combined texture sheet
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C. Object libraries
In the chapter about placing the object we used a single XML ﬁle to
load the MDL object and place it at a speciﬁc location. If you want to
place only one object that is a useful approach.
But this approach also has a few downsides:
• When you want to position many objects you can end up with
a huge amount of BGL ﬁles, which makes it harder to manage
your project.
• Objects placed this way get geo-locked. This means that you can
only position them close to the initial placement. For a landmark
that is not such a big issue, but imagine you made some generic
house you want to use in many towns. That is not possible with
geo-locked objects.
Therefore it is common practice to put objects into a library BGL ﬁle.
Many of the object placement tools that are available can import or
read such library BGL ﬁles directly, which makes it much easier to
position your objects.
A library BGL ﬁle is basically nothing more than a BGL ﬁle that
contains a collection of MDL objects, but no placement code. So in
terms of the XML code used they only contain ModelData commands.
Since many people don’t like it to write XML code by hand, I would
suggest that you use the Library Creator XML tool1 to create your
library BGL ﬁles. This tool gives you a simple graphical user interface
to manage your library. You can easily import or remove objects. So
when you have designed your next building, you can easily add it to
the library of your project.

1

Available from the FSDeveloper website:
http://www.fsdeveloper.com/forum/downloads.php?do=ﬁle&id=8
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D. Checklist
This chapter gives you an easy checklist to help you with the diﬀerent
steps in the process of creating your own building.

D.1. Gather information
2 Get overview photos of the object
2 Get detail photos of the object (for the creation of textures)
2 Get dimensions of the object
2 Get position (coordinates) of object

D.2. Create textures
D.2.1. Texture sheet layout
2 Make sure size is a power of two
2 Use similar resolution for each texture element
2 Put as many texture elements in one texture sheet as possible
2 Instead of using colors, give a part of the texture sheet that color

D.2.2. Texture element
2 Remove perspective from photo
2 Remove artifacts from photo (for example using clone tool)
2 Remove excessive shadows from photo
2 Match color with other texture elements
2 Resize to required size (preferably power of two)
2 Insert in texture sheet
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D.3. Create model
2 Draw geometry using available tools (for example Line, Rectangle
or Extrude)
2 Don’t use more polygons than needed to reﬂect the shape of the
object
2 Map correct piece of the texture sheet to the polygons
2 Remove not visible polygons (for example inside building or bottom)

D.4. Convert object and place in FSX
2 Export as COLLADA DAE from SketchUp
2 Import into ModelConverterX
2 Use mass texture editor to convert textures to DDS format
2 Use drawcall minimizer to reduce amount of textures used (if
many small textures used on object)
2 Export to FSX MDL format from ModelConverterX
2 Put MDL object in library BGL
2 Copy library BGL and textures used to active scenery folder in
FSX
2 Place object with favorite placement tool
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