
 
 

 

 

GEORGE M.  

JANES &  

ASSOCIATES 
 

PLANNING with 
TECHNOLOGY 
 

250 EAST 87TH STREET 

NEW YORK, NY 10128 

www.georgejanes.com 

 

 

T:   646.652.6498 

F:   801.457.7154 

E:   george@georgejanes.com 

MEMORANDUM 

 

 
To: George M. Janes, AICP 
CC:  
From: Brian Heagney  
Date: November 8, 2012 
Software: 3ds Max; Photoshop 
 
RE:  Methods tech memo #2, Photosimulation 
 

 

Introduction 
There is wide variety as to the quality and nature of graphic images that people call 
“photosimulations.”  Anyone who is skilled in the use of Photoshop can produce an 
image and call it a “photosimulation,” but images that are produced using solely image 
processing software shouldn’t be called photosimulations, rather they are photo-
renderings, which are artist renderings that use photographs as media.   
 
Even “photosimulations” that use a 3D tool like Sketch-up can’t be considered a 
photosimulation because it requires enough operator judgment that different operators 
would produce a materially different image.   
 
Creating photosimulations, or verifiable digital photomontages, involves the process of 
matching a 3D model of an action with an existing conditions photograph using known 
match points that exist in both the photograph and the virtual model to produce an 
image that is both verifiable (it can be examined and measured for accuracy) and 
reproducible (what one operator produces should be materially similar to what another 
operator produces.)   
 
Method is important because only a photosimulation produced as a verifiable digital 
photomontage gives the reviewer confidence that the image that is seen is a faithful 
representation of how the proposed project will actually appear.  Artist renderings, even 
artist renderings that use photographs as media may show design intent, but may not 
demonstrate actual visual impacts.   
 
This technical memo is an attempt to fully document the process of producing verifiable 
digital photomontages.  It uses as examples residential developments but the methods 
described would also be applicable to wind farms, cell towers, forest clearing or any 
other action where a visual impact needs to be evaluated.   
 

Process 
Existing condition photographs 
The process for taking the photographs used in photosimulation are different from 
typical photography.  Camera, lens, time of day & date, weather conditions, and data 
within the image itself are all considerations.   
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Lenses 
For a 35mm film camera an approximately 50 mm lens, or the so-called normal lens, is 
ideal for replicating the human perception of relative distances that are seen in a 
photograph, and for this reason, a 50mm lens is most often used to capture 
photographs used in photosimulation.  In some cases, however, a telephoto (larger than 
50mm) or wide angle (less than 50mm) lens is also acceptable.   
 
On close range shots, for instance, it is often appropriate to use a wide angle lens in 
order to show as much of the proposed action as possible, but the lens used should be 
plainly noted and the reason should be apparent.  For instance, it is rarely appropriate 
to use a wide angle shot for a long-distance view, or a scenic non-urban view, so if 
unusual conditions force you to use one in these conditions, you need to explain why 
you’ve selected this lens.  Photographs are only fully understood if the lens used to take 
the photograph is noted.  If not, the evaluator of the photosimulation may be led to 
believe that the proposed action will have less of an impact, because a wide-angle lens 
has the effect of making objects in the photograph appear as if they are further away or 
smaller than they would be experienced in real life. 
 

 

Figure 1: Three different photographs taken from the same location, using different lenses. 
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Figure 2: Comparison of lenses 

 
Additionally, if there are viewpoints far from the action, it may be appropriate to use a 
telephoto lens to simulate the acuity of the human eye.  Once again, this should be 
clearly noted, otherwise the action could be interpreted as being larger than it would 
appear to the human eye. 
 
If the photograph is being taken by a digital camera, it is important to note whether a 
full-frame camera is used or not.  If the digital camera is a full-frame camera, then the 
receptor for the lens is the same size as the film of the 35 mm camera, and the lens 
conventions of film are transferable to the images taken by the full-frame camera.   
 
If, however, the digital camera is not a full-frame camera, then the receptor size will be 
smaller than the 35mm film camera and the final photo will look as if it was taken by a 
lens other than 50mm.  The manufacturer of the camera will have materials that 
document the camera’s sensor specifications and the conversion factor for the sensor, 
which is a simple mathematical operation to determine the lens necessary to produce a 
photograph that is comparable to a photograph produced using a 50mm lens of a 35mm 
film camera. 
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Figure 3: Comparison of Sensor Sizes
1
 

 
A common error is not understanding the importance of making this conversion.  Often 
people will note that they used a 50mm lens, which they did, but the resulting image is 
telephoto because the camera sensor size is smaller than 36x24mm.  Rather, the proper 
notation is to convert the image using a lens equivalency.  So for the Canon noted in the 
image above, an image made with a 50mm lens is actually an 81mm equivalent lens 
(50mm*1.62.) 
 
Time of Year/Day: 
When possible, applicants should use photographs that show existing conditions in leaf-
off and no-snow conditions, so that worst-case visual conditions are shown.  As a 
guideline, applicants should try to take photographs near mid-day, when shadows are 
short and the position of the sun does not create glare or unusual or atypical shadows.  
The sun should never be in your existing conditions photograph: wait for another time 
of day to take your photograph.   
 
Weather conditions 
Our office finds a day with high, thin clouds which diffuse the light from the sun helps to 
produce an even lighting scenario, making these conditions the best for photography.  
Other offices recommend a cloudless sky, as long as the sun is not causing glare or 
sunspots on the photographs.  If the sun is an issue, solutions include using a lens hood, 

                                                 
1
 By Wispanow (Own work) [CC-BY-SA-3.0 (www.creativecommons.org/licenses/by-sa/3.0)], 

via Wikimedia Commons from Wikimedia Commons 

http://www.creativecommons.org/licenses/by-sa/3.0
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a lens filter, strategically positioning the camera, or best of all, taking the photo at a 
better time of day when the sun has moved.  Partly cloudy days with heavy low clouds 
that create a light/dark dappled lighting effect should be avoided or the effect mitigated 
when possible.  If faced with such conditions, consider using high dynamic range 
imaging2 or simply waiting for clouds to pass so at least the location of the action is in 
full sun, even if objects outside the action are in shade.   
 
Photographs should not be taken on rainy days, nor should be taken when fog or haze 
are present, as atmospheric conditions should represent reasonable worst-case (clear) 
conditions.   
 
Data 
It is important to understand and record the data that is captured by the image.  This 
information is critical to positioning the virtual camera within the virtual scene that is a 
necessary part of true photosimulation.  Either take measurements of existing buildings 
captured by your image, or include objects at a known location within photos.  Use GPS 
or cell tower positioning for camera positioning and use a leveled tripod to control 
camera pitch and roll.   
 
Modeling 
 
An action must be built as a digital 3D model before it is merged with a photograph.  To 
do this you need to have terrain data, existing structures, proposed structure footprints, 
and landscaping information, preferably all as CAD data.  If proposed structures have 
been designed, information on the materials/colors uses also need to be provided by 
the developer or project architect.    
 
Terrain 
An action consists not only of structures, but also grading, tree removal, landscape plans 
retaining walls and other parts of the development that are expressed as changes to the 
landscape.  While we do not use existing terrain in a final rendering for the 
photosimulation, we may find it helpful when matching a virtual camera to the camera 
that took the photograph.  Graded terrain is used to produce photosimulations.   
 
The following image is created from engineering drawings of the graded terrain 
topology as defined by the Area of Disturbance. 

                                                 
2
 HDRI is the process of taking many photographs at multiple exposures and then using software 

to combine them into a single idealized image that lightens dark areas and darkens light area.  

Human eyes are able to process images with varied lighting with much more complexity than a 

camera so it can very easily be argued that while a photograph produced using HDRI is not a 

single image it is a more faithful representation of the image captured by the human eye on images 

with highly varied lighting. 
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Figure 4: Comparison of existing and graded terrain contours 

 
Using 3ds Max3, one first creates a terrain of both existing and graded topography.  3ds 
Max has a terrain tool to create a terrain from topological data with the push of a 
button.  The original terrain is generally not rendered, but it is used as a check when we 
are creating and matching the cameras. 
 
The graded terrain will be used for creating any roads, driveways, other impervious 
surfaces, and for any other areas of disturbance, which will be rendered and used in the 
final photosimulation.  We will use the graded terrain for rendering shadows cast by the 
action.  In the camera-matching portion, we can use the existing terrain for checking the 
camera position.   
 
To create roads and other impervious surfaces within 3ds Max, 2D shapes of those 
surfaces can be brought into 3ds Max from AutoCAD, or created within 3ds Max itself, 
and combined with a copy of the graded terrain.  The "merge shapes" tool can then be 
used to produce a cookie-cutter effect of cutting the surfaces out of the terrain. 
 
These surfaces are then given materials (such as pavement or sidewalk) and are ready to 
be rendered as a layer for our photosimulation. 
 

                                                 
3 Our office uses the Autodesk tool 3ds Max.  Other tools that offer customizable and coordinate-controlled 

cameras in a 3D scene are acceptable.   
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Figure 5: 2D road outlines are used to cut 3D roads out of graded terrain. 

 
In this particular example, there were no areas of disturbance, because the area was all 
grasses, and the site plan called for wild grasses to remain.  However, if there was an 
area of disturbance, we would have created it in the similar way that we created the 
surfaces: a 2D shape cookie-cut-out of the graded terrain. 
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Figure 6: 2D area of disturbance is used to cut 3D area out of graded terrain. 

 
Structures 
Modeling the structures proposed in the action includes not only the primary buildings, 
but ancillary structures (garages, water tanks, even utility improvements).  Fully 
textured buildings will include windows and doors and will use actual colors proposed.  
In generic actions details on the building facade will not be available, and in some 
situations is not always necessary.  In these cases a simulation that uses massing models 
may be appropriate.  Understanding the purpose of the photosimulations and the 
impact that is being evaluated is critical when preparing a massing simulation.  It is 
always preferable to use full textures, but there are times when it is acceptable to use 
massing.   
 
The following shows the type of information that is often provided on building façade 
and design: 
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Figure 7: Elevations are used to model and determine textures for 3D model. 

 
 

 

Figure 8: The action can either be represented as a textured 3D model, or a massing model. 

 
Vegetation 
Landscaping is part of the action and must be simulated.  Using landscaping plans, 
details and schedules, the exact species and sizes at planting can be determined.  
Sometimes, depending on where the action is in relation to the camera, 3D trees will 
need to be used.  But more often than not, the vegetation need only be a billboard tree 
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(a single plane with an image of the vegetation sample projected onto it).  There are 
many third party companies from which to purchase common species in billboard 
format, which can then be imported into most 3D modeling software.  Often times the 
third party provider will also provide the same tree in 3D format.  Additionally, if the 
species needed is unavailable from a third party, the technician may have to create an 
image from an existing photograph to project onto the planes.  This involves using 
existing imagery of the particular species, and editing in image editing software to 
delete the background and create an alpha-channel. 
 
When we need species that are unavailable from third parties our office uses is a 3D 
tree-creation program called Tree[d] to match the size, the angle and shape of the 
branches, bark texture, leaf size and shape, and leaf distribution.  The 3D tree created 
from the software can then be used to create a 2D image to be projected onto planes as 
described above. 

 

Figure 9: Billboard tree shown a) without alpha channel, b) with alpha channel, and c) as 

rendered 
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Figure 10: Billboard trees can come close to resembling 3D trees, and saves time on 

rendering. 

 
For close up simulations, a full 3D model of the tree or bush may be necessary, however, 
for most simulations, a 2D billboard tree is enough.  You can create a 2D Image to use as 
a plane within 3ds Max from the 3D tree itself. 
 

 

Figure 11: Landscaping diagram alongside 3D model. 

 
Vehicles 
If there is a parking lot added to your scene, it may be necessary to include cars in your 
simulation.  Experienced professionals usually have a library of vehicles purchased from 
third parties that are ready to import into a scene.   
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Camera-Matching 
 
Camera Matching is a technique to create a virtual camera within a virtual 3D model 
that simulates the real camera that took the existing conditions photograph.  There are 
seven camera constraints to match when performing a camera match: three 
geographical camera positions (x, y, and z), three local camera positions (pitch, roll, and 
yaw), and lens (eg. 50 mm).  
 
Some software, like 3ds Max, include an automated tool that assists the technician in 
creating a camera-match4.  Other software may lack such a tool, but as long as the 3D 
software handles known units, has the ability to create a camera with the seven 
constraints listed above, and can include a reliable bitmap as a background image, 
camera-matching can be performed by hand.  More than likely, the operator will use a 
combination of both automated tool combined with adjusting by hand to finalize the 
camera-match. 
 
In either case it is necessary for both the existing conditions photograph and the virtual 
3D model to contain reference points of known geographic location and dimensions to 
perform a camera match.  These reference points can be things such as the corner of a 
house, a professionally floated surveying balloon, or any object introduced by the 
photographer that is of known dimensions (such as a surveyor's leveling rod). 
 
In urban settings there are typically buildings in the existing conditions photograph and 
these usually provide plenty of good reference points.  In rural areas, there may not be 
any good references in the existing conditions photograph.  Or, if there are structures, 
there may not be any data describing them available, and the structures must be 
measured and documented in order to model them.  When there are no structures or 
good reference points, introducing objects is necessary.  Other considerations are to 
note where the photos were taken from, either by using GPS devices or by noting 
locations on a map. 
 
To produce a good camera match, we need to model the structures or objects that are 
in the existing conditions photographs taken for the photosimulations.  Once those 
objects are modeled, camera-matching is theoretically as easy as adding five or more 
reference points (called CamPoints in 3ds Max) to the corners of the existing objects 
that are visible in the photograph, and then assigning the CamPoints a set of 
coordinates corresponding to the 2D photograph one is matching to. 
 

                                                 
4
 This tool has serious limitations, which are documented here: 

http://www.georgejanes.com/PDF/CameraMatch_for_Photosimulation.pdf  

 

http://www.georgejanes.com/PDF/CameraMatch_for_Photosimulation.pdf
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Figure 12: Existing buildings shown as 3D models, pointing towards corresponding objects 

in photograph. 

 
The following is a short description of the process of using 3ds Max's internal Camera 
Match utility: 
 
Within 3ds Max, one must first create CamPoint objects, making sure to snap them to 
hard match points, such as corners of an existing building, so long as that corner is 
visible in the photograph.  Five CamPoints are technically enough for a successful 
camera match, but some reference points may work better than others, so additional 
reference points may be necessary. 
 
In order to visually match the CamPoints with the correct location on the photograph 
one will have to set the photograph as a viewport background.  (Within 3ds Max, enable 
the show safe frame option, otherwise there may be odd scaling issues with the image 
in the background.) 
 
After creating the CamPoints and setting the viewport background, the technician is 
ready to use the Camera Match utility.  Within the Camera Match utility, the technician 
simply selects each of the CamPoints, and clicks on the area on the image in the 
viewport that corresponds to the CamPoint location.  After doing that for each of the 
five CamPoints, simply pushing the Create Camera button should create a virtual camera 
corresponding to the camera that took the original photo. 
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Typically, the process initially fails and the correlation between the CamPoints and the 
existing photograph will have to be refined, or more CamPoints may need to be created 
and then refined some more. 
 
Additionally, you will more than likely have to alter the camera using navigation controls 
in order to fine tune the pitch, yaw and roll of the camera, making sure that the existing 
conditions models match with the existing conditions photograph.  
 

 

Figure 13: After camera-matching, the 3D models of existing conditions should match the 

existing conditions photograph. 

 
It is at this point that you should check the lens of the newly created camera against the 
original real-world camera.  Also, check the location.  You can do this a number of ways.  
One way is to apply an aerial image to your terrain (or a plane specifically created for 
this purpose) and map it accordingly.  Then, when viewing the scene from the top view, 
you should see the camera over the geographic location represented by the mapped 
aerial image. 
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Alternatively, the virtual camera could be evaluated against GPS data points collected in 
the field when taking the original photographs.  If the technician is provided with GPS 
data points, it is also possible to work from the opposite direction and instead place the 
camera exactly where the GPS location is.  The technician would then alter the lens of 
the virtual camera to match the original camera, and alter the pitch, yaw and roll of the 
camera accordingly. 
 
Sunlight 
3ds Max comes with a daylight system that is built to match the date and time of a 
specific geographic location.  This data should have been captured either within the 
photograph's metadata, or some other method.  In any case, to achieve proper results, 
the daylight system within 3ds Max needs to be the same date and time as the 
photograph itself. 
 
After rendering from the camera's point of view, it is prudent to make sure that the 
lighting on the materials of the action match the general look of the original 
photograph.  It may be possible that slight atmosphere will be needed to be added to 
the rendering so that the output appears realistic. 
 

 

Figure 14: Render passes from 3ds Max 

 
Rendering 
After all the modeling and lighting is set up, one must render out images for layering 
within the image editor. 
 
The first step is to render out an in image of the entire action, without the terrain.    
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The next layer to render out will be the shadows.  Render the scene with the entire 
action, but this time with the graded terrain.  You will only render the shadow element 
of this render, and use that as an overlay when compositing the scene. 
 
Compositing the Layers 
An image editor such as Photoshop is necessary to bring all the layers together to create 
the final photosimulation.  While other tools are acceptable, this example assumes the 
compositor is using Photoshop and uses Photoshop specific functions.   
 
The Photoshop document should have the following layers (or folders) present: Existing 
photograph, the action, shadows, and the masking layer.  The masking layer is what we 
will create in Photoshop based on the existing conditions photograph and the action 
itself. 
 
The existing conditions photograph will be duplicated twice, so that there are three 
separate layers.  The bottom existing conditions layer will become the background 
image.  The middle existing photographs layer will become the mask.  And the top 
existing conditions layer will be an optional toggle for your own purposes, to switch 
back and forth quickly between existing and proposed conditions. 
 

 

Figure 15: Compositing the render passes in Photoshop 
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Alternatives 
The photosimulations can be changed to include the vegetation mitigation or not, leaves 
on or off, and vegetation at planting, five years or 20 years as alternatives.  The base 
simulation should show vegetation at time of planting, but the applicant is free to show 
how that vegetation may appear in the future.  Most importantly, however, simulation 
is used as a part of the planning process: to evaluate the performance of designs and 
then to allow for changes in those designs to minimize impacts, so the simulation 
technician should be able to produce alternatives to help the designer improve their 
design.   
 
Tree removal in a forested area 
There is an element of artistry to the production of verifiable digital photomontages.  
This is especially true when a viewpoint shows a project filtered through existing 
vegetation that will be altered by the action, as it is impossible to identify from which 
tree every branch comes.    Nevertheless, the operator should endeavor to use all 
available data to make these judgments and should always err on the side of disclosing 
more or a larger impact.  If trees are to be removed by an action the operator must 
identify the trees that would be removed to the best of his ability.  The following 
describes a relatively simple method developed by GMJ&A, using massing models in 3ds 
Max.  Other methods may be developed, using other software, as long as the operator 
can effectively determine which trees to remove in the photosimulation. 
 
Often a tree survey is available showing what trees will be removed and which trees will 
stay.  This can be merged with a high resolution aerial photograph: 
 

 

Figure 16: Tree survey combined with aerial image 

  
The left image shows a tree survey for a site.  The right shows the same tree survey 
merged with a high resolution aerial photograph.  Symbolic trees are then modeled.  In 
this case the red trees will be removed while the dark trees will stay, with trees to be 
removed showing their caliper width.   
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Figure 17: Symbolic rendering for tree removal analysis 

 
These symbolic trees can then be rendered using the camera from which the 
photograph of the viewpoint is taken to show how many of the red trees will be visible 
(need to be removed) from the image. 
 

 

Figure 18: Symbolic rendering for tree removal analysis 
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Another way to visualize this information is to extrude massings created from the area 
of trees to be removed (in red) and the area of trees to remain (in green):  
 

 

Figure 19: Symbolic rendering for tree removal analysis 

 
All of which suggests that the line of the ridgeline will change slightly, with only 
alteration occurring in the area shown in red, which suggests a negligible impact on the 
existing line of this view.   
 
The purpose of this kind of effort is to use data and evidence to demonstrate what the 
proposed impact will be on the real world.  Simply, a reviewing body should not have to 
rely upon intent or opinion that is not based upon actual analysis.  Even when that 
impact is minimal it should be shown why it is minimal so that the reviewing bodies and 
the public can fully understand the project’s impact before it is constructed.     
 
Further reading 
The use of technology in visual resource assessments is a moving target.  What was 
acceptable procedure in the recent past is no longer acceptable because changing 
technologies have allowed us to produce more accurate representation of actions 
before they are constructed.  I know of no other document or book which documents 
the processes described in this memo.   
 
Nevertheless, there are many foundational materials that are excellent reading and can 
be considered the intellectual foundation upon which our technical work is built.  While 
these were all developed prior to the widespread use of verifiable digital 
photomontages these are critical to understanding why we do what we do.   
 



 

20 

 

 

GEORGE M. JANES & ASSOCIATES 
PLANNING with TECHNOLOGY 

Projects in New York State are guided by the New York State Department of 
Environmental Conservation’s Policy System on Visual Resource Assessments, which can 
be found here: http://www.georgejanes.com/PDF/visual2000.pdf 
 
The Army Corps of Engineers promotes their Visual Resource Assessment Procedure 
(VRAP) a copy of which can be found here: 
http://www.georgejanes.com/PDF/Visual%20Resources%20assessment%20procedure.p
df 
 
The Bureau of Land Management has documented their Visual Contrast Rating system 
that helps reviewers evaluate visual contrast created by an action.  A copy can be found 
here: 
http://www.blm.gov/pgdata/etc/medialib/blm/wo/Information_Resources_Manageme
nt/policy/blm_handbook.Par.79462.File.dat/8431.pdf  
 
We are always on the lookout for new techniques, tools and materials which advance 
this field.  Please contact us with suggestions and/or comments: 
George@georgejanes.com  
 
 
 
 
 
 
 
 
 
 
 
License is hereby granted to share and remix this work under the Creative Commons CC 
Attribution-NonCommercial-ShareAlike 3.0 with the restrictions described in that license.   
 
License details here:  http://creativecommons.org/licenses/by-nc-sa/3.0/  
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