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5.0 VISUAL – Introduktion og skridtvis guide 

5.0.1 Introduktion til visualiseringer 

Visualiserings modulerne i WindPRO anvendes til at dokumentere den visuelle indflydelse på det eksisterende 
landskab ved at placere møller i det. Visualiseringerne kan anvendes i forbindelse med forhandlinger med 
offentlige myndigheder.  
 
Der vil altid være forskellige holdninger til hvordan vindmøller influere visuelt på landskabet, med de forskellige 
visualiseringsværktøjer har man muligheder for at viser en realistisk gengivelse af hvordan landskabet kommer 
til at se ud efter opførelsen af et givent mølleprojekt.  
 
Visualiseringsprocessen er gjort meget simpel i WindPRO. Det er derfor der foreligger information på de fleste 
vindmøller på markedet i vindmøllekataloget (se en yderligere beskrivelse i kapitel 2). Derfor er det eneste 
information om møllerne man skal bruge til en visualisering møllernes placering, navhøjde og fabrikat. 
WindPRO vil dernæst generere et realistisk billede af møllen/møllerne. Faktorer såsom lys, solens position, 
vindretning osv. bliver inkluderet i genereringen. Endelig placeres møllerne på et landskabsfoto i de rigtige 
proportioner – en anden mulighed er at placere møllerne i en digital landskabsmodel. 
 
Foruden vindmøller kan WindPRO visualisere næsten enhver tænkelig bygning eller objekt via 3D objektet, 
hvortil der kan tilknyttes en dxf - tegning eller bitmap fil (der er dog visse tekniske begrænsninger). Også linie- 
og arealobjekter, lægivere og målemaste kan anvendes i visualiseringer, hvilket kan bruges til at kontrollere 
data og placeringer af objekter i terrænet til brug for energiberegninger.  
 
Der er følgende muligheder for visualiseringer med WindPRO: 
  
Fotomontage, hvor møllerne indplaceres på et eksisterende landskabsfoto. 
 
Landskabsanalyse, hvor møllerne indplaceres i et kunstigt landskab, der beregnes på baggrund af digitale 
højdekonturer. Derved kan man vurdere synligheden af et givent projekt fra ethvert punkt i omegnen af 
projektet. Derved har man også mulighed for at udvælge positioner til anvendelse i de egentlige 
visualiseringer, hvor man skal anvende rigtige fotografier.  
 
2D-animation, hvor møllerne på en almindelig fotomontage sættes til at rotere. Dette kan give vigtig 
information om hvor meget møllerne syner i landskabet.  
 
3D-animation, som er en form for landskabsanalyse hvor der på baggrund af digital højdeinformation er muligt 
at flytte sig frit rundt i landskabet. Derved har man mulighed for at vurdere et vindmølleprojekt fra mange 
forskellige vinkler. Der er tilmed mulighed for at optage en ”film”, der kan gengives således at man kan følge 
en bestem rute i landskabet.  

5.0.2 Skridtvis guide til fotomontage 

 Etabler kort og vindmølleprojekt (se BASIS, 2.0.5) 
 Indlæs højdekonturliner i linieobjektet. Anvend at koten for alle objekter beregnes med ”Automatisk fra 

DHM”.  
 Etabler et kameraobjekt. Vælg kameraet fra den venstre menubjælke – placer det på kortet hvor fotoet 

blev taget – klik med musen nær mølleparken. Indlæs foto (eller skift til kunstigt landskab), rediger 
dato, tidspunkt og kameradata. Det sidste er meget vigtigt da brændvidde og format er afgørende for 
hvordan objekter bliver visualiseret på fotografiet.  

 Højreklik på kameraet på kortet og vælg “Vis fotomontage”.  
 Kalibrer kameramodellen – det anbefales at anvende kontrolpunkter, der er genkendelige punkter på 

foto og kortmateriale.  
 Hvis der til visualiseringen anvendes digitale højdekonturer og et fotografi er er mulighed for at 

anvende “Overflade som kontrol” – hvilket vil sige at de digitale højdekonturer vises ovenpå fotografiet 
og at man derved kan lave en meget effektiv kontrol af kameramodellen.  

 Klik på “Generer” - knappen i menuen over fotoet. Bemærk: som standard genereres alle møller i 
synlige lag (se BASIS, 2.11). Lagstrukturen kan da anvendes til at vælge hvilke mølle der skal 
genereres på fotografiet.  
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 Fjern de dele af møllerne som er gemt bag ved træer, bygninger osv.  -  her anvendes viskelæderet.  
 Kør VISUAL fra beregningsmenuen og generer en rapport og udskrifter.  

5.0.3 Skridtvis guide til 2D-animation 

 Fortsæt fra 5.0.1. Hvis dele af møllens vinger bliver skjult bag træer, bygninger osv. skal de fjernes 
med viskelæderet.  

 Klik på den røde knap (“Opret animation”) i fotomontagevinduet.  
 Indtast information til 2D-animationen.  
 Tryk på “Opret” og angiv et filnavn til animationen.  
 Når genereringen er færdig vil programmet “EMDPLayer” åbne animationen.  
 Animationen kan nu vises på enhver pc med programmet EMDPLayer.exe  

5.0.4 Skridtvis guide til 3D-animation 

 Etabler kort og mølleprojekt (se BASIS, 2.0.5) 
 Hvis et luftfoto/satellitbillede skal anvendes som overflade bør det være tilknyttet WindPRO som et 

baggrundskort (koordinatsat med 3 punkter).  
 Indlæs højdekonturer i linieobjektet. Vær sikker på at hele det område, der skal anvendes er indeholdt 

i højdekonturfilen.  
 Etabler et VR-objekt. Vælg VR-objektet fra den højre menubjælke i WindPRO. Placer objektet i midten 

af det områder, der skal anvendes. Angiv størrelse af beregningsområdet (begynd evt. med 1000 m x 
1000 m for at se om data fungerer korrekt). Hvis der skal genereres mere en 20 møller kan man til en 
start fravælge roterende vinger i de indledende undersøgelser.  

 Click at the video camera symbol at the left menu bar. Click the green arrow that appear in the new 
window to start rendering the landscape.  

 Move around with the arrow keypads. Move up/down with Page Up / Page Down, look up/down (tilt) 
with mouse click at top/bottom of render window (alternative u/d keypads can be used). Look left/right 
(pan) with mouse click at left/right of render window (alternative l/r keypads can be used). A joystick 
cxxxxxxxxxxxxcccccccan also be used. 

 In the render window you find different toolbars and controls that change the different settings on-line. 
Also the “                  track” toolbar, which make it possible to record a track, replay it or record an AVI 
file based on the track. The last option makes it possible to compensate for that the PC might be to 
slow to render the turbines and landscape in real time.  

 Finally you now can put in all details describing the landscape as precise as you wish by putting in 
objects and link those to bitmaps, bitmap objects or 3DA-collections. All 3 types are maintained and 
access via the 3DA-editor. Turbines, METEO objects, Text objects and 3D objects can be inserted 
“on-line”, while obstacles, line and area objects need a “rebuild” before changes are shown in the 
3DAnimation window. 
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5.1. VISUAL - Photomontage 

5.1.0 Introduction to photomontage 

A photomontage means to take a photo and then superimpose the proposed changes (the new turbines) on 
top of this photo. The method has been used for many years to document the visual impact of a planned 
project of many different kinds, e.g. bridges, power plants, new roads etc.  
 
Another use of the photomontage is to measure or check different elements in the landscape, e.g. local 
obstacles or positions of measure masts. With good photos and digital height contour lines, it is possible to 
measure positions with an accuracy of around 1 meter, which is far more accurate than GPS loggings with 
standard GPS equipment. As an extra advantage, the positions relative to the height contour lines and the 
precision of the height contour lines can be checked, which for measure masts are extremely important. 

5.1.1 Calculation methods in VISUAL Photomontage 

The technique behind a photomontage is to establish a camera model that can transform any point with known 
elevation and coordinates from a map to a 2-dimensional photo. Once the camera model is established, the 
camera model can position a 3-dimensional model of a turbine into the image with the correct proportions. The 
surface of the turbine is controlled by various parameters. Some of these parameters are linked to the turbine 
(colour, reflection, etc.), and others are linked to the weather conditions at the time when the photo was taken 
(sun position, brightness, haziness, etc.). We have tried hard to simplify the set-up of these parameters: The 
sun position is calculated by the program based on time of day, date, time zone, latitude/longitude and camera 
pointing direction. The weather is described through simple choices such as: “clear sky”, “light overcast”, 
“heavily overcast”, etc.  

5.1.2 Photographing 

When you take a photo you only catch a “part” of the landscape with the camera - thus, make sure to take 
photos of the adjacent landscape on both sides.  
 
The camera reduces the image quality, so be sure to use a camera with a good quality lens, preferably a 
single lens reflex camera that generally brings less distortion through the lens. A large format camera gives 
you a better quality, but it is not crucial for making good visualizations. Digital cameras are undergoing rapid 
development. However, resolutions of less than 1024x768 pixels would be inadequate for most visualization 
purposes. And for high quality reports, digital cameras probably have to wait some years to mach the 
demands. But for "standard-photomontages", an e.g. 2 million pixel Camera is very handsome.  
 
Camera setting/film speed: A large diaphragm opening (16) gives good depth sharpness, but it requires a long 
exposure time (often >1/60 sec) and then you also run the risk of shaking the photo. This can, however, be 
avoided by using a tripod. More light sensitive films (>200ASA) bring the exposure time down, but at the cost 
of a coarser grained film. 
 
The focal length of the camera lens should be between 35 and 70mm. The standard focal length, which 
preserves the proportions of the photo as close to what the eye sees as possible, is defined as the diagonal on 
the 36x24mm format which corresponds to approx. 43mm. If possible, use a lens with a fixed focal lens, i.e. 
not a zoom lens, to make the calibration of the camera model easier. 
 
Be sure to keep the camera in a horizontal position, e.g. by using a tripod and a level. 

5.1.3 Film development/transfer of a photo to the PC 

Normally, the development of the negatives/slides does not cause any troubles. 
 
We have listed the various ways of transferring the photo to a PC below: 
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a) By letting your usual dealer develop the raw film onto a photo CD. 
b) By transferring the developed negatives/slides onto a photo CD. 
c) By scanning the negatives/slides and save to a disc. 
d) By scanning the prints to a disk. 
e) By using a digital camera 
 
Ad a) our experiences with this solution is that it is a good but slow solution which often takes 2 weeks. Price in 
DKK: Approx. DKK 200 incl. CD. 
 
Ad b) the quality of the transferred photos on a photo CD varies somewhat, depending on which shop you use 
and which quality you choose. One of the problems is that bad looking boarders may mar the photos. If the 
photos have been processed by a photo shop, you can expect the same quality and delivery time as under a). 
In order to obtain a faster processing time, you can choose a local scanning shop. A typical Danish price 
example would be: 
 
Start-up   85 DKK 
Photo CD  85 DKK (can be re-used, holds up to 100 photos). 
Scanning, per photo 44 DKK ("professional" quality). 
 
This means: DKK 214 for the first photo, DKK 44 for the following. 
 
Alternative prices for scanning (at the same shop): “PRO” at DKK 118/photo, and “Multimedia” at DKK 
23/photo. 
 
One of the advantages is: Day-to-day delivery (or while you are waiting, against an increased price). 
 
Both a) and b) requires that a CD ROM drive is installed on your PC which can read the photo CDs. A CD 
ROM drive costs less than DKK 2,000. 
 
Photos on a Kodak photo CD are always stored in 5 qualities: 
- Wallet (192x128) - primarily for the cover of the CD box. 
- Small (384x256) - approx. 300 kB 
- Medium (768x512) - approx. 1.2 MB 
- Large (1536x1024) - approx. 4.5 MB 
- Poster (3072x2048) - approx. 18 MB 
 
In general, only the medium and large quality is of interest when working in VISUAL. "Medium" is used for the 
preliminary experiments. "Large" is used for the final product. 
 
Ad c) a good negative/slide scanner costs approx. DKK 20,000. Such a scanner should cover all your needs, 
but you can also choose to have somebody else carry out the scanning work. It corresponds to having the 
photos transferred to a photo CD, and the comments concerning the quality of the scanning process are 
identical to the above comments about the transfer of negatives/slides to a photo CD. 
 
Ad d) the quality of this scanning process depends on your equipment. It is the possibility of using your own, 
cheap scanning equipment, which makes this option interesting. It is, however, a fact that you have already 
lost some image quality when the negatives were transferred to paper prints. However, since it is not usual to 
require images in a professional advertising quality, the images you get via this method would probably be fit 
for most projecting purposes. 
 
Ad e) A digital camera is the ultimate solution. The photos are ready for use as soon as they have been taken. 
The main problem here is the quality. But the ongoing development is progressing rapidly. Already now (2002) 
there are cameras on the marked with more than 3 million pixels to an affordable price (less than 1000 US$). 
For A4 visualizations, this should be sufficient – but for Posters or high quality reports, only very expensive 
digital cameras (more than 5 000 US$) are useable today. So here the analogue camera still has an 
advantage. 
 
We have learned one important thing: the JPEG compression format in the highest quality (default in VISUAL 
under export) does not result in any visual losses. This option makes it possible to compress the files typically 
to ¼ of original size.  
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5.1.4 Example of making a Photomontage 

In the following, a typical procedure for the photomontage work will be outlined from the point where the photo 
is stored on the hard disk. The procedure will be described through the example Knebel DEMO project, which 
is included in the WindPRO installation. (In folder WindPRO Data\Samples\) 
 

 
 
The first step is to establish the necessary project information including links to bitmap maps. Although the 
visualization can be made without the use of a digital map these should be used wherever possible, as you will 
benefit from the significant time saving facilities and other advantages, which are linked to the use of maps. 
 
Details concerning input of project information and linking of maps are described in chapter 2, BASIS. 

5.1.4.1 Time zone 

The program to convert the local time into Global Standard Time, e.g. GMT, uses the time zone and the local 
time, which is linked to the photo in question. The global standard time, the date and geographical position 
(latitude/longitude which the program calculates from the map used) are used to calculate the sun position for 
correct light settings. 

5.1.4.2 Entering maps, turbines and 3D objects 

Click on the map icon to load the background bitmap map. You can then to enter turbines and other objects 
directly on-screen. See chapter 2.5 BASIS.  
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You will find a detailed description of how to enter turbines in Chapter 2. Part 5. Lattice towers must be added 
to the turbine Catalogue as .DXF files before you can incorporate them in the photomontage (see part 6 in 
Chapter 2. BASIS). 
 

 
You enter 3D Objects via the same procedure as you enter turbines. 

5.1.4.3 Camera Object 

  
The Camera Object plays a central role in the Photo Montage. This object holds most of the information 
needed for the visualization work. The object is created by clicking on the Camera Object on the tool bar and 
inserting it on the map by clicking on the map at the position from where the photo in question was taken (the 
Camera Point). Drag the camera line to the target point of the photo and click again to position the object. You 
can edit the object position at any time by dragging the camera point and/or the target point. The contents of 
the object will be described below. 

5.1.4.3.1 Camera object – tab sheet Photo 

The first tab sheet, which is activated when the Object Data Window pops up after the photo object is 
positioned, is the Photo tab. This is used to select the photo image file that is to be used. Most graphic formats 
are accepted including .pcs files directly from a photo CD. 
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If the photo looks incorrect (wrong colours) then the WINDOWS screen set-up is probably not correct. Go to 
the Windows Desktop, right click, choose properties, then Settings. Colours should be set to a value > 256 
colours. Note: If you do not have a photo, se section 5.1.5 Photomontage with artificial landscape as 
background.  
 
Note that working with large photos slow down the performance. So especially in the rough trimming of the 
camera model using draft mode is recommended. Especially when working with the rubber tool memory 
consumption becomes very large. You can set a limit in MB photo size, where the software shall warn you 
before starting using the memory demanding tools. This limit should be set relative to the hardware you are 
working on. 2 MB seem reasonable for today‟s standard PC, around 1000 MHz with 256 MB RAM. 
 
A short description of the photo can be added, which will then be included on printouts later on. 
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5.1.4.3.2 Camera object – tab sheet Camera 

  
 
Having selected the photo, the Camera Information is entered. The film format is the width x the height of the 
film negative, which is being used. The focal length of the lens will normally by indicated on the lens or it can 
be found in the technical manual for the camera (or lens). If you use a variable zoom lens it might be 
necessary to establish the focal length used by the aid of control points (see a later description of this). 
 
General information about focal lengths (36x24mm film format): 
 
- Normal lens, focal length 40-50mm 
- Tele lens, focal length>50mm 
- Wide angle lens, focal length<40mm 
 
The above formats change for other film formats. If, for example, the film format is 6 x 6 (60x60mm), the 
normal lens will have a focal length of 80mm 

 

Figure 1 The illustration above show how the motive will be mirrored trough the lens. The focal length is the distance 
between the negative and the crossover point. This shows that another negative format, will give another focal length for 
catching the same motive. 

 
In general, focal length and film format for digital cameras cannot be compared with the specifications for 
analogue cameras. Normally, however, the technical manual for the camera will give you information on the 
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focal length corresponding to the 36x24mm film format. In the list of pre-defined film formats, you will find that 
the Olympus C800L uses a film format of 34.56x26.04mm with a corresponding focal length of 36mm. For 
digital cameras you can add your own definitions in the following form, which appear by selecting "User 
defined" in film format: 
 

 
 
By typing the pixel with and height of the digital photo, the software calculates the film format with and height 
corresponding to a 36 x 24 mm film format. The important thing is that the diagonal is the same, as the 
diagonal in 24 x 36 mm film format – then the focal length corresponding to this film format shall be used. This 
is normally found in the technical description of the camera.  Note: If the camera has a zoom lens, only the 
outer positions will be known, e.g. 35 mm – 70 mm. If by photographing there has been used none of the outer 
positions, the only way to find the focal length normally is to use control points. Anyhow, use of control points 
will be recommended in all cases, while even the focal length of a zoom camera in outer position can change 
e.g. by temperature. 
 
Scanned images (including professionally scanned photo images on a photo CD) often get the edge of the 
actual image cut away during the scanning process to avoid possible black edges on the image, e.g. due to 
misalignment of the photo in the scanner. To compensate for this “cutting”, you either have to change the film 
format or the focal length. It is usually more convenient to change the focal length, which should normally be 
increased by 2-5% for photos on a photo CD. Use the control points (which will be discussed later) to establish 
the precise focal length. 
 
The 3-dimensional coordinates for the camera point and the target point (the centre of the photo - can be any 
point on the line of photographing) ends the definition of the camera model. 
 
The camera model defines how each point in the map is transferred to the image, and thereby also controls 
the proportions of the turbine you enter. A correct camera model is therefore a basic requirement for a correct 
photomontage. 
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5.1.4.3.3 Camera object – tab sheet Render settings 

 
 
The render settings control different details on how the photomontage will look.  
 
Date and time control the angle of the direct light together with the geographic position and time zone.  
Direction of wind controls the yaw angle of the turbine nacelle. If the photo includes existing turbines or other 
objects, which indicate the wind direction, e.g. flags, then the actual wind direction should be entered. 
Otherwise, use the predominant wind direction to make the image as realistic as possible. 
Weather type controls the light settings when the turbines are rendered into the image. You can also choose 
to generate only the wire frames of the turbines, e.g. if you wish to emphasize that the image is a photo 
montage where you want to focus on the proportions only, or if you want to clearly distinguish between existing 
and planned turbines. 
Antialiasing enlarge the photo in order to smoothen the edges between the rendered turbines and the 
background photo. This can consume plenty of memory, but also improve the result much for a final 
presentation. So in the “experimental phase” this should be kept low and put on maximum at rendering the 
final result. 
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5.1.4.3.4 Camera object – tab sheet Use Objects 

 
 
Some objects you might only use as control points, not for rendering (e.g. existing turbines), while other might 
be used for both (e.g. new turbines). With this menu it is possible to select free. Default setting is “all from 
visible layers”, so by using the layer structure it is very efficient to take in/out objects. 
 
Following objects can be used in photomontage: 
 
Existing and new turbines 
Control points (only as control points) 
3D Objects 
Meteo objects (only as control points) 
Obstacle objects  
Area objects (only for rendering) 

5.1.4.4 Calibrating the Camera Model - Control Points  

 
 
When the data has been entered into the Camera Object you click OK, and with a click on the Camera Icon at 
left menu bar, you can then arrange the photo and the map horizontally above each other. 
 
Please notice that the Camera Angle is rendered on the map - approx. 45° for a focal length of 50mm and 60° 
for a focal length of 35mm. 
 
Click with the right mouse button on the Camera Object to extend the Camera Angle Lines. This gives you 
access to controlling whether or not the lines on the map correspond to the edge of the photo 
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The above image shows how the camera model initially arranges the existing turbines. The photo is taken from 
a bridge and easy to locate. In most cases, you will know the exact Camera Position, which help much in the 
camera model calibration process. It is always a good idea to log photo positions with a GPS. If there are no 
existing turbines like here, you have to find other well-defined Control Points. 
 

 
 
Control Points are objects that can be identified precisely on both the map and on the image. The best Control 
Points are those furthest away from the camera (some kilometres away and preferably at least one in the left 
and one in the right part of the photo). If you do not have an exact location of the Camera Point, you will also 
be able to use Control Points, which are situated closer to the camera. 
 
Control Points are used to control the accuracy of the Camera Model as well as to establish any 
missing/uncertain information in the Camera Model. Please notice that the more unknown/uncertain 
parameters you have in the Camera Model, the more Control Points you will have to enter in order to be able 
to establish a correct Camera Model. Exactly how many Control Points you need depends on the positions. 
Control Points close to the planned turbines gives accurate positioning of the turbines in the image. Control 
Points near the edge of the image, on the other hand, gives you good control over the focal length which in 
turn results in accurate image proportions. The Control Point Coordinates may be established by using GPS 
(Global Positioning System) equipment – also the photo point should be "logged" with GPS.  
 
Control Points are inserted via the Map Tool Bar and information about z-coordinates is added. The z-
coordinate is not the height of the object, but the elevation of the object‟s base. Each Control Point can 
optionally be assigned a dimension. 
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High objects like chimneys and high buildings can be shown using a wide and a height. In that case the point 
should be placed a the centre of the button line of the object. 
 
You can measure the height of an obstacle, e.g. a fence, by using the commonly accepted “drei-eck” method, 
i.e. using a 45° triangle with two equal legs. When base and top are flush with the triangle, then the height of 
the obstacle equals the distance to the obstacle. 
 
Having entered the relevant control points, you now have to adjust the camera settings until the control points 
are on the right place on the photo. For this you have many different possibilities: 
 

 
The left area in the photomontage window offers a wide range of adjustment features. Click on the arrows to 
see how they work – it should be rather simple. 
 
An even easier way is to drag directly on the photo: 
Holding <Ctrl> down, mouse drag on photo adjusts both Pan and Tilt angles.  You can simply drag the 
symbols to the right spot on the photo.  
 
Holding <Shift> down, rotate the camera, so a skew-recorded photo can be corrected. Note drag near the 
edge of the photo to set down the sensibility. 
 
Holding <Alt> down, mouse drag on photo adjusts the focal length. Again dragging near the edge decrease 
sensitivity. 

5.1.4.5 Calibrating the Camera Model – Surface as validation and horizon correction 

By checking “surface as validation”, a wire grid is shown on top of the photo in order to help you editing the 
camera parameters. See example below. 
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Checking “Horizon Correction” is especially helpful for offshore wind farms. Two possibilities will here could 
appear: 
 
turbine is in front of horizon -> a line on the control turbine will show you where to place the turbine relative to 
the horizon. 
 
turbine behind horizon -> The line turn read, but shall still be placed at the horizon – the part below the horizon 
will then not be rendered. This is illustrated below.  
 

 

Figure 2 The large rightmost has same color at the horizon line as the symbol color. Then it is in front of horizon. The first 
of the group left, is just at the horizon, while the following symbolized with the red color is behind horizon. For all turbines 
the user shall just make sure that the lines follow the horizon, then the rendering takes care of the rest, see next photo with 
the rendered turbines. 

 

 

Figure 3 Rendering offshore turbines with automatically adjustment for horizon. Note: it is of cause possible to define nice 
offshore foundations in the turbine catalogue (as extension of tower). 

5.1.4.6 Calibrating the Camera Model – Auto Optimisation  

Finally there is a possibility to let the computer calculate the camera model. In the photomontage 
window, upper left corner, following menu can be opened: 
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Here more of the menu‟s normally reached by the buttons is seen, but there is an extra: Auto optimise Camera 
model”. 
 
Before using this, there shall be linked some objects to the photo. More objects can be linked, turbines, control 
points and Meteo objects. 
 

 
 
Right click on the object you want to link (where you know the exact position on photo), select “Point out 
position on picture”, and do it. Below you see how the silo at right is linked to a control point and the turbines at 
left is linked with either top or bottom point or both.  
 

 
 
The more linked objects you got, the better possibilities the software have to finding the best fitting camera 
model – and the more settings of the camera model you already know, the better the unknown can be 
estimated. The parameters that can be auto optimised are: (Menu appear when “Auto Optimise Camera 
model” is chosen): 
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All 7 parameters can be optimised in one operation, but then you need several good linked objects. Only the 
ones you check will take part in the optimisation. 
 

 
 
After running the Auto Optimise Camera model, the control objects fit very well on the background photo. 
 
But, be careful with this feature – with to few good control points, many solutions can give the optimum for just 
these points, but still give a totally false camera model. So you must always evaluate the result critically. 

5.1.4.7 Rendering 

 
 
Click on the red button to begin the rendering of the turbines into the image. When the control lamp turns 
green the rendering is OK. If you change the data on which the renderings were based, the control lamp will 
turn red again, and you have to render the image again. 
 
 
Default you will render all turbines and other render able objects visible on the map (from visible layers, see 
section 5.1.4.3.4 Camera object – tab sheet Use Objects and see section 2.11 on layer structure) 
 

 

Figure 4 New turbines rendered on top at the existing ones - here the new is rendered as white, while the existing is gray. 
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Having rendered the turbines, you have to decide whether or not they look realistic. If, for example, the 
turbines are dark and the photo is taken in glaring sunlight, you have probably made an error in the photo time 
setting. Also, the weather parameters can be incorrect. If the proportions are incorrect you have to check the 
Camera Model once more and maybe add more Control Points to it. Finally, the information in the turbine 
Catalogue could be erroneous (see more on this subject in chapter 2, BASIS) and you would thus have to 
open the actual turbine in the turbine Catalogue and check the data. It is also here that  

5.1.4.8 The Erase Tool (the Rubber) 

 
 
The Erase Function is used to remove parts of turbines behind fences, buildings, hills etc. 

 
After activating the rubber tool, you can set-up the size of the rubber and how to show the rubber on the photo. 
You can then easy see where your rubber has been.  
 

 

Figure 5 The rubber tool simply "paint" the rubber areas, where you do not want rendering. In that way you can rub a while 
hill so eventhoug you slightly move the turbines to be rendered behind the hill, there will be no visible parts in front of the 
hill. 

NOTE: You can also un-erase or undo rubber areas.  
 
Left mouse button - erases pixels 
Right mouse button - re-establishes erased pixels   
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5.1.4.9 Adjust camera position 

 
 
With the “adjust” icon you can open a window for some extra adjustment and set-up features that often can be 
comfortable to have on top of the photomontage.   
 

 
 

 
 
You can also activate the complete Camera Object and adjust any or all parameters. 
 
The Z-coordinates of the turbines and other objects can be found in the digital Terrain Model (DTM) (see 
Chapter 2. BASIS, part 8). This is a very powerful option, which is advantageous to use when visualizing in 
complex areas. 
 
 

5.1.4.10 Adjust light (colour) 

 
 
Light (or colour) adjustment is in general made by selection of weather conditions in the render set-up. But for 
some purposes, a more detailed adjustment can be needed, e.g. if some new WTGs is added to a place with 
already existing WTGs. Here it would look better if the new WTGs match the colour of the existing as good as 
possible.   

 With the light adjustment tool, access will be given to “Advanced light”. 
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In the advanced light setting, the global light colour can be set, which is the colour; you wish to give the WTG. 
Therefore it is possible to “pick” the colour from the photo. But it is not that simple. A colour is not just a colour, 
but a mix of many pixels with different colours. This mix cannot be taken into the render model. Therefore it will 
only be an approximation. Another complication is that the colour is “not just painted”, but generated 
dependent on distance, angles etc. So behind the render model, there are more “lamps” that together makes 
the colours. At the detailed tab sheet, you get access to the all lamps directly to give the full freedom of colour 
setting input to the render model.  
 

 
The detailed settings, where all colour parameters in the render model can be set. But be careful – it is very 
difficult to adjust all these handles and can be very time consuming and not very logical how the result react on 
your input.  

5.1.4.11 Bitmap elements integrated in the photomontage 

Bitmaps, e.g. photos of any object (tree, building, vehicle etc.) can be integrated in a photomontage. This can 
be used if there is no landscape photo for making a semi realistic photomontage (see next chapter) or it can be 
used to add other elements in the landscape than turbines if a photo from site are available.  
 
This feature makes it also possible to use the WindPRO photomontage features to visualise any project, e.g. a 
new power plant, planned forest etc.  
 
The methods of integrating bitmap elements in a photomontage are detailed described in the 3DAnimator 
manual part, see chapter 5.3.4 and 5.3.5. 
 
Take a look at an example, where we have visualised a planned new lake in Northern Jut land, including a 
reed forest at:  
 
http://www.emd.dk/WindPRO/Vilsted/VilstedEIA.htm 

http://www.emd.dk/WindPRO/Vilsted/VilstedEIA.htm
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5.1.4.12 Text elements integrated in the photomontage 

A text on the map can be rendered as a billboard, see example below. 
 

 
 
Remember to turn on “render selected 3DA objects” in the form below. 
 

 
 

With the drawing/test tool you can draw or write direct on the photo.  

Finally you can copy the result direct to clipboard for paste into a text or other document, see example 
below. 
 

 
 

5.1.5 Photomontage with artificial landscape as background 

This possibility is indeed usable in complex terrain where the terrain shape and the fitting of the turbines are 
more essential than the local terrain with trees, buildings, etc. Nevertheless, a photomontage with an artificial 
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generated landscape via height contour lines also gives possibilities like analysis of a project without series of 
photomontages. Finally having a photo, an artificial landscape model also gives a unique control of the camera 
model, as errors are unveiled clearly in the camera model or the height contour line when the artificial 
landscape smoothly fits the real landscape in the photo. 

5.1.5.1 Establishment of height contour lines 

As a condition when establishing an artificial landscape is that the height contour line is loaded into a line 
object. Please see chapter 2. BASIS part 8 Line object, for a detailed description how to establish height 
contour lines either by digitising on-screen or through import of height contour lines from e.g. WAsP .map files 
or height contour line file information in other formats (.gtx, .dxf, .ntf etc.) 
 
Important when creating the height contour line object: 
DHM (Digital Height Model) has to be selected and ticked in the tab sheet “POSITION”. 
The object has to be centrally placed in the area to use. 
Set the TIN-radius under the tab sheet “PRESENTATION” to ensure that the yellow circle, which will appear 
around the height contour line object, covers the site where to create the artificial landscape. 
 

5.1.5.2 Camera model: Artificial landscape 

Settings of the camera model is as described in photomontage VISUAL but with exceptions: 
 
It is not necessary to select a photo (file name) 
To prevent a time-consuming render it is necessary, especially when experimenting, to set the Antialisation to 
“none”. 
“Artificial landscape” (a new tab sheet) where all the relevant parameters concerning the above are set. 
 
 

 
 
You can choose to render an artificial landscape by ticking the left top checkbox. 
 
A background photo can be used together with artificial landscape; tick "Photo" in the form above. (Requires 
also attachment of a filename with a landscape photo under the tab sheet “photo”). 
 
If a photo is not selected you can set the background colour, which is the site with no digital background in the 
shape of height contour lines (normally the sky), but also the site just in front of the camera if there is no height 
model. 
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Photo size: Default is an appropriate value. A higher value results in a larger and more detailed file. The 
program maintains the width and height of the negative format. To give an impression of the pixel values a 
modern average PC-screen is with a solution of 1024 (width) x 768 (height). A 100% zoom photo with the 
above solution will be just about the size of the screen. 
 
Landscape possibilities: 
 
Grid type: “Triangle” or “rectangular”. 
 
The triangle is based on calculated triangles (TIN) from the DHM and is therefore the fastest and the most 
accurate one. 
 
But based on rectangular grid calculated from the TIN it is often easier to see the contours of the landscape 
(see following). 
Render as a wire grid creates a wire rid landscape without surfaces as shown below. 
 
 
 

 
A wire rid model with a landscape photo, as background is very suitable for checking the camera model. 
Please note, that the wire-grid model reveals everything (included hidden lines), which later will be an option 
that can be changed. 
 
If wire grid is not ticked, a surface will be rendered based on the selected colours as basis. The rendered 
surface will be done with respect to the sun position. 
 
 

 
For calculation of a photo choose the size of the site. The program suggests normally a reasonable value. In 
“special situations” enter the values manually. 
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State the distance in front of the camera where the calculation site  “starts “ and “ends”. 
 
The “start” point can often and with advantage be set for “1" if the turbine is within a distance of 3 kilometres 
from the camera. On the contrary, you can utilize the value to give an impression of the waters in front of the 
turbine by reducing the landscape site to generate. See following example. 
Where the site “ends” is a more complex matter as it depends on the landscape and the height contour lines 
for a site. If there is a mountain landscape behind the turbine it might be important to include this though it 
requires a substantial enlargement of the calculation and data site (TIN radius in height contour object). 
 
 

 
 
The model for generation of an artificial landscape is improved in connection with development of the new 
module 3D-Animator. It is now possible to input more landscape details through different objects, see 5.1.4.8. 
 
 

 
 
 
Above the real photo regarding the above example is shown (only the existing turbines are seen). 
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Above an example from Greece with “real” mountains is shown as an example of getting a quite realistic view 
based on artificial landscape rendering.  
 
 
 
Se also: 5.1.4.10 Bitmap elements integrated in the photomontage, which make it possible to build up any 
landscape you wish.  

5.1.6 Printing or exporting the final image 

You have two options to get the generated image out: 
 
In the print menu of WindPRO you can define the printout settings yourself, e.g. include several images on one 
page, combine an image with a map, print a full-paged image or a full-paged map including camera point and 
turbines, etc. 
 
In the export menu you can export the image as a graphics file, which can be imported into other documents or 
be used for professional printouts. 
 
Below you will find some general comments on how visualizations may be presented: 
 

a. On a PC display 
b. On TV/Video 
c. On paper prints 
d. As slides or overhead film 

 
When the image with the turbines has been rendered into one of the 4 above options it can be used for a 
presentation of the result. 
 
Ad a) This is straightforward option. You bring your PC along with you to wherever the result is to be shown 
and have no problems with “presenting it”. 
 
Ad b) When the image is transferred to TV/video you will experience a loss in quality since these media use 
significantly lower resolutions than the PC display. We do not have any experience with this option so far. 
 
Ad c) Printing directly on paper is probably the most commonly used option. You have several options ranging 
from using your own colour printer (either a cheap but good jet-ink, or a somewhat more expensive colour 
laser printer), to having a professional photo laboratory doing the job by using expensive colour laser printers, 
jet-inks or sublimation printers capable of making photo realistic prints. You can easily purchase a good quality 
jet-ink colour printer for less than 100 €. You will find a listing of some of the printing options, which a 
professional photo laboratory may provide- they are usually mostly relevant when making large prints (posters) 
or large amounts of prints: 
 
Colour laser print: 
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Colour laser printers are to day (2004) quite common and can be purchased for prises around 1000 € in A4 
size.  
 
Jet-ink print: 
For large posters, print shops can print for around 50 € per meter, 92cm wide. Well suited for large prints 
(posters). But for home printing, jet-ink printers will be the cheapest way to print in smaller sizes.  
 
Ad c) Slides/overheads can be made at a professional photo laboratory directly from an image file, which, of 
course, gives the best quality. Overheads can also be made simply by printing directly on OH film or by 
copying from a paper print directly on OH film, e.g. by using a colour-copying machine. 
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5.2. VISUAL – animation (2D) 

Animated visualization consists of rotating the turbine blades in a sequence of renderings called an animation. 
The animation, which is stored as a file, can then be shown on any computer having the necessary animation 
player installed, i.e. not necessarily on a computer running WindPRO. The animation player is developed by 
EMD and comes with the software. (EMDplayer.exe is found in the WindPRO program installation folder and 
van be freely distributed to anyone). 
The animation has the advantage that it shows the rotating blades, the dynamic appearance that characterizes 
a turbine – contrary to other objects in the landscape. By this it is easier to evaluate alternatives like e.g. many 
smaller but faster rotating turbines and less bigger but slower rotating turbines. 
 
In the latest version from 2.3, it is also possible to export the animation as a file that can be published at the 
Internet and shown in a standard browser (Internet explorer, MS). 

5.2.1 Calculation methods in 2D animation 

The technique behind an animation is as follows: The program renders a sequence of photomontages of the 
turbines in which the blades of the turbines are rotated slightly on each rendering. When a complete cycle of 
renderings has been made, the sequence can then be played repeatedly to make a continued animation of the 
turbines with rotating blades. 
The program automatically creates the necessary number of renderings for a complete cycle. A build-in routine 
allows the rotational speed to be adjusted within 5% in order to keep the number of renderings close to the 
minimum required in the animation set-up parameters, thereby reducing the rendering time and necessary 
storage capacity considerably. 
The file format and the film player have been developed by EMD on the basis of a once used but now outdated 
format for Windows 3.11.  The new film players on the market today turned out to have critical errors or 
demanded each user to have separate licenses. Therefore EMD chose to develop those components in-
house. 

5.2.2 Preparation – individual speed for each turbine 

 
Before creating an animated visualization a photomontage has to be made. This is described in detail in 
paragraph 5.1. VISUAL – Photomontage. But also remember to rub out, not only the rotor parts that are behind 
e.g. threes but also the ones that during rotation might become behind.   
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Next, ensure that the rotational speed settings in the turbine Catalogue for the relevant turbines are correct. 
Alternatively, the rotational speed can be entered together with the turbine data. 

5.2.3 Generating an animation 

Click on the video camera icon and the photomontage window below will be shown. 
 
 

 
 
In the above figure enter the necessary information in order to generate an animation.  
 

Speed 

Choose speed information for each turbine object to be used or if you want new calculated values based on a 
different rotational speed, state this. The latter is indeed usable if you want to try out how it works with different 
speed levels. 
 
It is possible to choose between 2 rotational speeds, to simulate either the rotational speed at "cut in" (small 
generator) or at "normal" operation (rated rpm.). 

Quality 

The quality of the animation depends of 2 parameters: 
1) The number of frames (renderings) per second 
2) How much can the speed diverge from the specified if there are turbines with different rotor rpm? 
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Ad. 1) The number of frames per second should be selected between 20 and 50 – standard TV uses 
approximately 25 pictures per second. A problem when choosing a too large number of pictures per second is 
that a slow computer cannot keep up with the real time player speed. On the other hand too few pictures per 
second will result in flickering. 
 
Ad. 2) If the turbines have different speed levels it might be necessary with a large number of frames (longer 
rendering time) before a whole cycle is generated. An optimisation routine which allows the rotor speed of the 
individual turbines to vary within 5-10% (which is hardly visible in the animation) drastically reduces the 
number of frames needed and thereby the rendering time. 
 
Based on the entered values for the above two parameters the program calculates and shows the necessary 
number of frames together with information on the length of the animation sequence. 
 

Output Media 

Finally the output media can be chosen. There are two choices: 
 
1) a .wpa file, a WindPRO animation file that can be shown with EMD‟s animation player (EMDplay.exe). 
The animation player is distributed with the program and can be copied freely to other users. 
 
2) .bmp files, i.e. standard bitmap files that in themselves do not show an animation. If you have a recording 
tool of your own capable of using the .bmp file format it is possible to create the animation based on these 
files. For example the Paint Shop Pro Animation shop can create an animated .GIF file based on these. 
 
3) .gif, which direct can run in Internet Explorer (MS) and thereby be published at the Internet. 
 
4) .avi, for playing in the Windows Media Player. The disadvantage with this is that it only plays one sequence 
of framed (normally 1/3 rotation). You can set the Media Player in repeat mode, but then you get “black 
screen” shortly after each repetition. But there will for sure be .avi players available that handle this better in 
future (maybe already). 
 
When all the selections are made click on “Create”.  You will be asked for the folder to hold the animation and 
the calculation will start. 

5.2.4 Recording and play a 2D animation 

When the calculations are completed the animation will show in a separate window on the screen. You can 
control the view of the animation and you can play another animation by dragging it from the animation menu. 
 
The recording speed should only be changed for experimental reasons since it changes the rotational speed of 
the turbines too, thus resulting in a false, unrealistic animation.  
 
If you want to play the animation on another computer you need to copy both the animation file (.wpa) and the 
animation player EMDplay.exe both found in the folder: Program Files\EMD\WindPRO2\  
 
You start the animation by opening (left double click) the EMD player and select “Play”. 
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5.3. VISUAL – 3DAnimator 

With the 3D-Animator you can build an artificial landscape based on height contour lines and a texture 
wrapped on top of this. Use a map, flight photos, satellite photos or simply a bitmap texture. On top of this 
landscape model the WindPRO objects, e.g. the Area object gives a realistic scenario specifying forests, cities, 
and animals etc., which are rendered. Last but not least the turbines that of course will be rendered with 
rotating blades. 
 
In this artificial world you can walk, drive or fly around, controlled by the mouse. For larger simulations, the 
computer might not be able to render "real time", but then you can specify a path and let the computer renter 
overnight and create a movie, playable in standard Windows players. 

 
 

5.3.1 Calculation methods in 3DAnimator 

The technique behind an animation is as follows: The software converts all data into triangles specified with 
tree 3 dimensional corner coordinates. On top of each triangle a surface are drawn. This surface is adjusted for 
light settings. The camera position, focal length, pan and tilt angle now decide what shall be shown in the 
render window. This information‟s are updated while the camera is moved or its properties are changed.  
A render engine called Morfit is used to control all this. Morfit is, among other purposes developed, for PC 
games. 

5.3.1.1 Hardware and Operating System Recommendations 

The following software and hardware recommendations apply to the 3DAnimator module only. Other WindPRO 
modules may run on less powerful computers.  
 
A 3d-animation is much like a PC-game, and is thus very hardware demanding. The actual hardware 
requirement depends much of the setup of the project and especially the number of polygons that the 
computer must process and render. An old computer, e.g. a 600 MHz Pentium III with a 3d video card, may 
run small projects with a limited rendering area (say, 1000 x 1000 m

2
 with only a few turbines). The version of 

operating system is also of major importance. Due stability issues of the older versions of Windows (pre of the 
version 2000), the 3DAnimator must run on a Windows NT / 2000 / XP or a later release.     
 
For an optimum 3d-performance with the WindPRO 2.3, we recommend a software/hardware setting as shown 
in the table below. Please note that new software releases (> version 2.3) may require faster PC‟s.   
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Hardware Minimum Recommended 

Processor 600 MHz Pentium III > 1.8 GHz 
Video Card 3d card with 8Mb ram 3d card with >32 Mb ram and 

hardware antialiasing (e.g. 
nVidia-GeForce 2, 3, 4) 

Memory 256 Mb > 256 Mb  
Operating system > Windows NT 4.0 Windows 2000 or later 

5.3.2 The VR object 

 The VR object is mainly used for specifying the information of the size of the area to be rendered and 
the texture to be put on top of the landscape.  Besides this many options can be set from the VR object, but 
these can also be changed from the menus that appear when the 3Danimation is running.  
 
The two left most tab sheets: Position and Layers are common for all objects and therefore not detailed 
described here – see chapter 2 Basis for detailed information. (2.5.2.2 for position and 2.11 for layers) 

5.3.2.1 Set-up tab sheet 

 
 
 
Exaggerate Z-value are used for making the changes in the z-levels (elevation) more visible, and thereby 
helping the user to se the differences in the landscape elevations more clearly.  To make a “realistic” 
presentation, this value shall of cause always be set to “1”. 
 
Texture on ground is used for draping a picture on top of the digital height model (DHM). The purpose can be 
to make it look realistic – then a flight photo will often be preferable, but in e.g. a mountain region, a simple 
bitmap showing a ground with rocks can be quite well working. There are following options: 
 
Auto colours based on heights – this simply give a colour change with elevation – this is often powerful for a 
“first study” of the site and show very clear where the proposed turbines are sited relative to the highest 
elevations. And this is a very PC-power “inexpensive” solution. 
 
Use map cover many options. This allow to drape one of the attached maps to the project on top of the DHM, 
and can give a very informative presentation, where e.g. place names are shown in the 3Danimation. But this 
is also the way to use e.g. aerial photos to drape on top of the DHM, which often gives the most realistic 
presentation. Before an aerial photo can be used, this has to be georeferenced, which is done by attaching the 
photo as a map as described in chapter 2.x Basic. 
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Use bitmap simply place a photo or other texture on top of the landscape. This can be stretched to cover the 
whole area or it can be tiled (repeated) more times over the region by giving the dimensions of the rectangle 
the bitmap are supposed to cover. 
 
Use colour are finally the very simple solution where nothing better are available – or for presentations, where 
things are supposed to look very “stylistic”.  
 
 
Area width and height simply describes the region to be rendered. On a “standard” PC (1Ghz), this should not 
exceed 5000 x 5000 m – the larger region the more the rendering will be slowed down.  
 
Use grid, as surface is an option, which can speed up the render process very much. Especially if very detailed 
height contour lines (and thereby detailed TIN) are used, the number of triangles to be rendered will be very 
large. This can be reduced much by just taking one point for each e.g. 50m – and often the realism will be just 
as good.  
 
Maximum allowed polygons in grid is used as a safety-net when running the 3D-Animator. It is very easy 
accidentally creating a world containing a completely wild amount of polygons, coursing the program to spend 
hours creating a world, that is to large to run on the computer anyway. This feature is offered to save the users 
time and nerves, and give helpful information regarding where the overflow of polygons comes from (which 
object). Don''t set the value to high! The turbines are NOT included in this test!! 

5.3.2.2 Background tab sheet 

 
 
At this tab sheet the bitmap used for showing the “Sky” are selected. This is only an option – if no sky bitmap is 
selected, the colour outside the render area is used as background.  
There will be some “sky-bitmaps” in the library included, but you can also use your own photos.  Just notice 
that the width/height relation in your photo might need an adjustment so it is between 1.5-3.  
The bottom position of the sky bitmap can be adjusted in case the sky bitmap do not “fill” the background in a 
proper way, if e.g. there are a “blank” part between the ground and the sky bitmap. This normally is adjusted 
after the landscape is rendered and there will be a menu for this adjustment in the 3Danimation window. The 
distance for the sky bitmap gives an extra adjustment feature – it does not change how the sky background 
look, but it can be used for avoiding a “gab” between the land and the sky, and it can be used for adjusting how 
much the sky shall move when you move around in the landscape. If the distance is very small (<1000 m) the 
sky moves much – if it is very high (>5000 m) it will almost be steady when your tilt angle are changed (when 
you look up and down). Normally the default settings will be ok here – only if you want to view a project in very 
steep tilt angles, adjustments can be needed.  
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The colour outside the render area is simply the background colour used where there are no surface or sky 
bitmap.  
 
Also a logo to appear at the left top of the 3dAnimation window can be set here. 

5.3.2.3 Use object tab sheet 

 
 
If you have more height contour line object, you must decide which one to use for creating the DHM – only one 
can be chosen, but notice that you can merge two ore more height contour files in the line object (see chapter 
2.8, Line object, Basis) 
 
If you want to use a “track”, normally a road to link your camera to, this can also be selected here if you have 
more line objects that has the needed properties to be used for this purpose. 
 
Finally you can decide which objects that shall be rendered. The default setting is “all object from visible 
layers”. In that way you can use the layer manager to decide what to be visible.  But you can also manually 
select object by object.  
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5.3.2.4 Lights tab sheet 

 
 
Here the way to set the light at the landscape rendering is given. Note that when the 3Danimation is running 
the light setting can be made “on-line” from the toolbar menu, where you see the changes at once. Here only 
the initial settings are given. 
 
The 3 “types” of lights that can be changed are: 
Specular: Comes from a particular direction but is reflected of the surface depending of the surface specular 
value. The ground surface gives almost no reflection.  
Ambient: Background light. Has no direction, and covers all surfaces. 
Diffuse: Comes from a particular direction but is reflected evenly of all surfaces. Gives less contrast compared 
to specular light. 
 
On top of this the date and time graduates the light in combination with the location on earth (and time zone). 
The sun position and strength is simply calculated at specific place, date and time.  
 
Finally there can be simulated fog, where the intensity can be adjusted.  



 364  5.3. VISUAL – 3DAnimator   

 
 EMD International A/S        www.emd.dk      WindPRO 2.4      Jan. 04 

5.3.2.5 Turbine rendering tab sheet 

 
 
Different options for turbine rendering can be set separately. These can also be changed during running the 
3Danimation from the toolbar menu.  
 
Create Turbines; means that all polygons used to build the turbines are created, but not necessarily visible. 
Some times in a presentation it might be more convenient first to present the site without turbines – and then 
with just one “click” make them visible. If they are not created, it will take some time to do this. 
 
Show Turbines; makes the turbines visible. 
 
Rotate rotor; normally it will be a wish to show rotating rotors in a 3D Animation, but for some purposes, e.g. 
during design of a large wind farm, it can be convenient to disable this in order to make the rendering faster.  
 
Use Logo on nacelle; is for showing any bitmap on the nacelle, typically the manufacturer logo. The bitmap 
chosen will be stretched to fill the whole nacelle side, so it might be needed to adjust the bitmap in order to 
give the logo the right proportions. The bitmap files are selected by the “browse buttons” below.  
 
 
Wind direction; the direction from which the wind comes can be set, which decide the orientation of the 
nacelle (and rotor) 
 
Yaw error; makes it possible to make the presentation more realistic, while in real life all turbines never will 
point exactly in same direction. With a randomising function, the yaw error will be attached based on a 
maximum yaw error in degrees entered here.  
 
Turbine light works like the former explained “world light” but is here added on top of the world light, so it is 
possible to give the turbines other light setting. This can e.g. be used when the turbine projects shall be more 
exposed than at “real” light setting. 

5.3.3 Generating and controls of a 3DAnimation 

Click on the video camera icon at the left menu bar and the 3DA window will appear. 

 
Then click on the green arrow in the VR control panel to start building the artificial landscape. From this part of 
the controller the animation can be paused)(yellow ||) and started again at the green arrow.  
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The whole artificial landscape model can be rebuild. This is required if: 
 
New 3DA files are inserted through the objects: 
 
Obstacle 
Area object 
Line object 
 
These will first appear after the rebuild – other objects 3DA data will be build immediately after inserted: 
 
Meteo masts 
3D-object  
 
And finally the turbines have a special status. When inserted, they will be building immediately. But in case 
turbine properties are changed, the turbines need to be recreated. This is controlled from the “turbine 
rendering” button see 3.3.2.5. 

5.3.3.1 Main control of a VR flight/drive 

The arrow keys at the keypad are the “basic” keys for controlling the drive/flight around in the landscape. 
 

 Move forward (hold down) 
 

 Move backwards (hold down) 
 

 Turn left (hold down) 
 

 Turn right (hold down) 
 

The <PgUp> – <PgDn> “lift” the helicopter and takes it down again. (Scroll wheel on a mouse normally 

has same functionality) 
 

Look up/down (tilt) with mouse click at top/bottom of render window (alternative <u> - <d> keypads can be 

used).  
 

Look left/right (pan) with mouse click at left/right of render window (alternative <l> - <r> keypads can be 

used).  
 
A joystick can also be used. 
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5.3.3.2 The VR Control panel 

 
From this panel following settings can be controlled/surveyed: 
 
Height of camera can be set either Above Ground Level (AGL) or absolute. The last option typically by virtual 
flights, where the plane then follow a “direct line” instead of changing elevation with the terrain below the plane.  
The minimum height AGL can be set – to avoid that the camera goes “below” terrain surface in rough changing 
terrain, the value can be set a little up.  
The height is (besides by entering values here) controlled by: 
The <PgUp> keypad for ”up” 
The <PgDn> keypad for ”down” 
Or typically by the scroll wheel at a scroll mouse (depend on windows setting on scroll wheel) 
Finally a joystick normally will have features for this function.  
 
Speed of camera can be entered as a maximum speed. When the Arrow up keypad is held down, the camera 
relative fast reach this maximum speed – at release it decelerate again fast to zero speed.  
 
Camera angle (focal length – or zoom) can be set free from 1-179 degrees.  
 
3DA Camera angle compared to Photomontage 
V: Angle 3DA (typical value 90 grader) 
F: Film Width (typical value 36 mm) 
B: Focal Length (typical value 50 mm) 
 
V = 2 * ATan( F/(2*B) ) <=> 
B = F / ( 2*Tan(V/2) ) 
 
F=36, B=50 => V = 40 degrees 
 
Lock target – with this checked, the camera always point towards the site centre. 
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The 3 upper buttons next are for opening detailed control menus for Background, Light and Turbine rendering. 
These are explained in 3.3.2. 
 
Steering sensibility makes it possible to change the sensibility of the controlling device. 
 

 
 
Tracks makes it possible to record a track, replay it or create an .AVI file based on the recorded track see 
5.3.6 for further details. Note that the camera track can be locked to a line object created as a “road”.  
 

 
 
Change FPS makes it possible to change the number of frames (pictures) rendered per second. This is used 
for setting the compromise between the capability of the PC, the complexity and size of landscape and the 
“smoothness” of the “video” presentation. A normal television works with 25 (CHECK) FPS. 
 

5.3.4 Objects that can be used in 3DAnimation 

 New and existing turbines can be used. The data in the turbine catalogue is used if there are “visual” data 
in the catalogue. If there are no data specified for visual, a default turbine is rendered based on hub height and 
rotor diameter. 
 

 A Meteo object is rendered with a mark for each measure height there is created in the Meteo object. The 
colour of the Meteo mast reflects the “purpose”, Black means “no data”, blue mean “set for energy calculation” 
and finally orange means “set for STATGEN” purpose. 
 

A WAsP obstacle can be used for creating a rectangle with the specified height. A 3DA file can be 
attached, where as well “free bitmaps” as boundary box (button, sides and top bitmaps) or a combination can 
be attached. (See next chapter for 3DA file description).  
 

A line object can used 2 different ways:  
As a road, where a bitmap showing a “road part” can be attached 
As an area, where a 3DA file can be attached – e.g. a long row of trees.  
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Common for the line object in a 3Danimation is the width, which is entered. Additionally a 3DA file or road 
bitmap is attached.  
 

The 3D object can be created as a row of more with equivalent distance. For each object a bitmap object 
can be attached. This can be a simple fixed, rotating or crossed bitmap or it can be a simple house. See 
details on bitmap objects in next chapter.    
 

The Text object can be used in 3D Animation as billboards, which link a specific point on the map to the 
artificial landscape. See in chapter 5.1.4.12. 
 

Finally the area object is an important object for 3Danimations. Larger regions as water, forest or cities 
can typically be incorporated through an area object. A 3DA file can be attached, where as well “free bitmaps” 
as boundary box (button, sides and top bitmaps) or a combination can be attached. (See next chapter for 3DA 
file description).  

5.3.5 3DA editor and browser 

The 3DA editor makes it possible to attach predefined landscape elements and to create your own elements. 
 
There are “3 levels” of elements: 
 
The bitmaps (simple pictures) 
 
The bitmap objects, which are bitmaps given properties as dimensions, how to view (e.g. rotating bitmaps, 
always facing camera) and which colour that might be transparent. Also a “simple house” which is a 3D 
presentation with width, height, debt and roof angle, see detailed explanation in 5.3.5.3. 
 
The 3DA object, or Area collection, is typically used for larger areas, which can be described by a “boundary 
box”, where bitmaps on bottom, sides and top can be attached. For water surface only the bottom surface are 
given, while e.g. a forest only are described by sides and top. But also individual bitmap objects can be input 
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for a 3DA object. Many trees can describe a forest instead of a side and top bitmap. This often gives a more 
realistic presentation, but it is also setting much higher demands to the PC while the number of objects to be 
rendered increases.  

5.3.5.1 Browser for 3DA elements 

The 3DA editor works as a browser, where all 3 types of above mentioned elements appear at the same time – 
but only the relevant type can be selected. It makes it easy to create bitmap objects based on bitmaps or 3DA 
objects based on bitmap objects if the needed element not already appear in the browser. 
   
Below the 3DA editor in “browse mode” is shown.  
 
 
 
 
 

 
 
The default folder to be browsed is: WindPRO Data\3DA Data\ - but more folders can be browsed by adding a 
search path.  
 

 
By right click in the path column (leftmost) in the 3DA editor/browser, a menu appears, which enable adding or 
editing the paths for the browser.  
 
 



 370  5.3. VISUAL – 3DAnimator   

 
 EMD International A/S        www.emd.dk      WindPRO 2.4      Jan. 04 

 
Clicking on one of the items (files) in the relevant column (column with blinking header) makes it possible to 
“return selected”.  

5.3.5.2 Edit or add 3DA elements 

 
 
The 3 buttons below any of the 3 columns in the 3DA Editor/browser, makes it possible to edit, add or delete 
an element to the given column.  
 

 
By right click on a bitmap, it is possible to use this for creating a bitmap object (3DO object).  

5.3.5.3 Bitmaps add and prepare for use in 3DA. 

To prepare a bitmap for use in 3DA, there are 3 important rules: 
 
The size of the bitmap shall be reduced to a minimum – typically not more than 100 kB file size after reduction. 
Another measure is that no more than 300 DPT (Dot per inch) should be used – 75 DPI will normally be fully 
enough.  
  
The number of colours should not be more than 256.  
 
The background colour MUST be one uniform colour.  
 
To fulfil these demands, a photo editing software tool will be needed. There are many possibilities, e.g. the 
Paint Shop Pro (Enclosed on WindPRO install CD) or Adobe Photo Shop.  
 
The resize and colour reduction options should be simple to find and use, so here just the more refined 
functionality, for making the background colour uniform, is described.  
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Assuming the biogas tanks from the photo above shall be used. Step one is to cut out the relevant part and 
reduce the numbers of colours to 256: 
 

 
 
Now the background sky shall be given a uniform colour. In this case the lasso tool seem the best solution – if 
there are only vertical and horizontal lines, a rectangle selection tool would be preferable.  

 
With the lasso tool, there is drawn around the background sky piece by piece and the background is simply 
“deleted” (which means that the default background colour will appear).  
 

 
After marking all background, it is a good idea to cut out a piece, so the edges are ignored (while these often 
not are “caught” with the lasso).  
 
Note that the “magic wand” tool often can be a very fast tool for selecting the background if the colour is 
different from the colour of the object on the photo to be used.  
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5.3.5.4 Creating a bitmap object from one or more bitmaps 

 
 
A bitmap can be given some properties “once for all”, so it isn‟t needed to tell the program the height of e.g. a 
horse every time this bitmap is used. In general the properties given, is considered default values, and some 
values can be overruled by the properties of the object it is called from.  
 
The transparent index normally will be “0”, while this is the colour that appears most times in the bitmap. But 
in some very special cases, e.g. a barn with a very clear colour it can happen that the colour of the element to 
be visualized is the one with the most dominant colour, and the background then is the second most used 
colour. Then the index shall be set to “1”. With 2 more dominant colours in the bitmap than the background, the 
index shall be set to “2” and so on. With a click on the browse button next to the selection field, the 
transparency colour can also be selected by clicking on the picture.  
 
Size relative to WindPRO object height checked means that the height of the bitmap object is scaled 
automatically. This is typically used for trees, so they used from e.g. an obstacle, will appear with the height 
the obstacle are given in the obstacle object.  
 
If the above is checked, it is possible to give a scale factor on height and width – otherwise here the “real life” 
height of the bitmap is given here.  
 
Numbers pr. 10000m2 (Ha) is used as default value, when the bitmap object is used in a 3DA file (object 
collection), where the bitmap object is placed random in the object region (area, line or obstacle).  
 
Finally the way the bitmap is shown in the 3Danimation can be selected.  
Crossed – 2 bitmaps crossed typically used for trees.  
Rotating – always facing camera typically used for animals or symmetric elements, e.g. some type of buildings 
(towers, lighthouses etc.). This kind is the slowest to render.  
Fixed – most used for elements of a certain distance from the path where the 3Danimation are shown, e.g. a 
village at a certain distance.  
 
 
Especially buildings can often not be shown properly with one of the above options. A house, which shall be 
passed closely in the 3Danimation, will often give a poor presentation as a single bitmap. Therefore a first step 
for compensating for this is the “simple house”, were a 3 dimensional house can be build based on 5 bitmaps.  
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The front (and back), the two ends and the roof can have each a bitmap. Besides this the dimensions of the 
house can be given as shown in the definition window above.  

5.3.5.5 Creating a 3DA file (bitmap collection) from one or more bitmaps and/or 
bitmap objects 

A 3DA file or object collection, are based on one or two main elements, where both describes the area covered 
by the object from which it is used: 
 
Bounding box (button, side and top) of the area 
Free bitmap objects random distributed in the area 
 
Both elements are entered when a 3DA file is added or edited from the 3DA bitmap editor/browser by clicking 
on one of the 2 leftmost symbols: 
 

 
 
When 3DA file is added or edited, the 3DA file editor above show up. 
 
Bounding box 
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The bounding box (the right tab sheet), gives 3 sub tab sheets, Side, Top and Bottom.  
 
Each can be given a colour or a bitmap. In the example above a side is added. Note that sides always will be 
tiled and the object it is called from will control the height.  
 
The bottom and top bitmap needs to be given a “real world” size. This information is used for tiling the bitmaps.  
 
Below an example on a top is added. Note that there is gab between sides and top, while the side bitmap has 
a transparent part in the top of the bitmap. This is one reason for using bitmap objects like described in next 
paragraph instead of boundary box for a forest. But note that the bounding box work much faster (especially in 
a not to complex terrain), and if you only see it from the road, the boundary box is just as good as the 
individual bitmap objects.  

 
 
 
Bitmap objects 
 
Left tab sheet give access to define random distributed bitmap objects.  
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Here the edit-add-remove buttons are used to change which bitmap objects shall be included: 
 

 
 
The edit and delete button are only active when one of the bitmap objects in the graphic list are selected.  
 
By right click or double click on one of the bitmap objects, the bitmap object properties can be adjusted, e.g. 
the number of objects per 10 000 m2 (Ha). 

5.3.6 Tracks – record/play AVI file 

With the “Track” button on the VR Control panel, it is possible to start recording a track.  
 
 

 
 
As soon “Record Track” is clicked, the recording starts. You can now move freely around and the 3Danimator 
register all movements, including pan, tilt and zoom. Click again at the “record” button, and it stops recording.  
 
Now the “replay track” can be used for letting the PC automatically run through the same track again and again 
until the user stop by clicking again on “replay track”.  
 
You may also choose “create AVI” based on the track. This makes it possible partly to compensate for that the 
PC might not be capable to run through the 3Danimation in “real time”, partly to create an animation, that can 
be send around to run on PC‟s without WindPRO installed.  
 
It is possible to change the name of the file where the track is stored, and that way create and store different 
tracks. 
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5.3.6.1 Lock to track 

As described in section 5.3.4 a line object can be given the special purpose “road”. This gives 2 possibilities: 
 
It can show a road bitmap in the 3D animation 
It can be used as a track the camera “lock” to. 
 
Both can be used individually, but of cause also in combination, so you see the road you follow.  
 
When the track is locked to 3DA road, the camera moves to the starting point of the 3DA road (also if it is 
outside render area), and the normal move functions works, except for the “turn left/right” functions – these are 
locked to follow the road. Instead the “Pan left/right” can be used. 

5.3.6.2 Brief note on AVI file format and video quality 

AVI files (Audio Video Interleave files) are files with audio and video content. The content may be compressed 
using a number of different algorithms (encoders) or may not be compressed at all. Uncompressed AVI files 
are typically very large and thus not recommended. Please note that an AVI file has a file limit on 2 Gb in size. 
 
An AVI file can be played on most computers having a software video player like the Windows Media Player or 
the Real Player. The only requirement is, that the playing computer must have a decoder installed that 
matches the encoder software used while recording. Unfortunately, a very large number of more or less 
common encoders/decoders/codecs exist (say hundreds), and more are developed as the video encoding 
techniques evolve. Fortunately, a reasonable number (only a few) are pre-installed with windows, but still not 
all of these are suitable for our purpose (they may fail to compress the video). We recommend using the 
Microsoft Video 1 encoder if this is available on your computer. See next section for details on selecting the 
compressor. 
 
The video quality does not only depend on the selected encoder but does also heavily depend on the 
performance of the graphics card in your computer. The best results and performance are obtained if you use 
a 3d-graphics card with hardware antialiasing properties enabled, such as the nVidia GeForce 2,3 or 4.  To 
illustrate this matter, see the pictures below.    
 

 
Rendering with antialiasing 

 
Rendering without antialiasing 

  
You must also determine which size your recording area. A large video recording area also means larger files 
– but also a better quality/resolution. Below is shown the pixel resolution for typical recording sources (in 
pixels): 
 
Video VHS:    300x360 
Video CD (VCD):   352x240 (NTSC) or 352x288 (PAL). 
Super Video CD (SVCD) 480 x 480 (NTSC) or 576x480 (PAL) 
DVD    720x480 
HDTV (USA)   1920x1080 
 
Please note that your monitor may give resolutions up to 1024x768 pixels or higher – a very high resolution 
compared to other „traditional‟ video sources.  

5.3.6.3 Recording your AVI 

Before start of the recording an AVI-set-up / compress tool is offered. It is recommended that you use a 
compress algorithm, as the AVI files do have a tendency to become very large very fast. This is due to the fact, 
that it is quite common to have single pictures (frames) in size up to about 1 Mb. With a frame rate of 20 
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frames per second, then your computer must process and compress 20 Mb pictures per second. In year 2002, 
not many computers can process this amount of data in real time. 
 
The temporary directory is the place where WindPRO saves the individual video frames. You may choose not 
to delete the individual frames captured (uncheck the checkbox: „Delete temporary files…‟). This option may 
come in handy if you have an access to a video encoder that is able to handle individual video frames. The 
temporary files are saved as bitmap files having your filename plus an increasing frame number. 
 

 
 
Using the box “Audio Video Interleave” you may choose to compress the frames immediately or to let 
WindPRO save all frames and then compress when all frames have been saved. The first option saves hard 
disk space (only during the recording process) but unfortunately, this option is not compatible with all encoders 
available. Note that you are able to set the „picture size‟, i.e. the frame pixel size of the video movie – see 
section above for details on standard video formats. The frame rate of the movie is read from settings specified 
in the „VR control panel‟. A good choice is 25 frames per second (used in MPEG-1 movies). 
 
The button “Compressor options” gives following possibilities (note that the „Microsoft Video 1‟ encoder is 
selected here): 
 

 
 
Here, you may choose the type of compressor (also if the file should be uncompressed). The setting above 
has shown to give movies of good quality, but the user may experiment using other settings and compressors. 
Setting the compression quality to 100 gives the best results – but also gives the largest files. Pressing the 
“Configure…” button evokes a compressor specific configuration page, where you may fine-tune the 
performance of the chosen compressor. 
 
After pressing the “Continue” button on the main sheet, then a progress bar is shown – telling the state of the 
recording progress (this may last a while – depended on the speed of your computer and the size of your 
track). When the encoding is done, you will have the option to play the saved file. 
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5.3.6.4 Post processing AVI-files 

Having finished created the AVI-file; the file is now ready for web publishing or sending off to customers.  
 
Unfortunately, the AVI-files cannot play on any stand alone DVD/VCD-player (connected to a standard 
television). However, it is possible to convert the AVI to some other video format, e.g. the MPEG 1+2, using 3

rd
 

party software tools. These files may then be burned onto a CD, using a software tool with the possibility to 
write video CD‟s, e.g. the Nero Burning Software.    
 
Below is a link to a list of AVI to MPEG converters:  
 
http://www.tecoltd.com/enctest/enctest.htm 
 
Please note that not all converters work equally well. We at EMD have tested the Tsunami Encoder from 
www.tmpgenc.com. This encoder is freely available for download and encodes MPEG-1 files. If you want to 
encode MPEG-2 files using this encoder, then a licence fee of approximately $50 must be paid (due to licence 
conditions for the MPEG-2 algorithm). For the conversion to work, please record the your source AVI as 
uncompressed. 
 
If you want to convert the AVI to a Microsoft Windows Movie Format (*.wmv) then Microsoft also offers free 
video encoders: 
 
Microsoft Windows Media Encoder (ver. 7.1) 
http://www.microsoft.com/windows/windowsmedia/wm7/encoder.asp 
Microsoft Windows Media 8 Encoding Utility (command line encoder):  
http://www.microsoft.com/windows/windowsmedia/WM8/encoding.asp 
 

http://mpeg.telecomitalialab.com/
http://www.nero.com/
http://www.tecoltd.com/enctest/enctest.htm
http://www.tmpgenc.com/
http://www.microsoft.com/windows/windowsmedia/wm7/encoder.asp
http://www.microsoft.com/windows/windowsmedia/WM8/encoding.asp

