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Dutchess County, New York
Dear Mr. Fink:
As agreed in discussions with the Town of Amenia’s Attorney, Michael Hayes
and the applicant’s consultant Brandee Nelson, my office has performed a
detailed analysis of the visual simulations prepared for the PDEIS Depot Hill to
address concerns expressed in my September 4th, 2008 letter regarding the
methods used to produce the simulations. This letter explains those findings.
Summary
The analysis my office performed involved taking applicant’s data and
performing a photosimulation using a more standard method of matching
photographs to 3D computer models than the one used to produce the PDEIS
simulations. The difference between the two methods is discussed in my
September 4th letter. This exercise was only done for Viewpoint 2, the view from
Delavergne Hill. The theory was, if the standard method produced a simulation
that had an equal or lesser visibility than those published in the PDEIS, then the
PDEIS simulations could be considered a reasonable worst case representation of
the action.
My office produced a simulation using the applicant’s data and, while similar,
contained material differences than the simulation published in the PDEIS. The
simulation in the PDEIS appears to understate the developed area that would be
visible, especially regarding Neighborhoods 1 and 2. There are other differences
in the location, orientation and size of other buildings, the materiality of which
could be debated, but which raise questions as to the accuracy of the simulations.
Further, the only portion of the action simulated is the buildings. Roads, grading
and retaining walls are not simulated, which raises questions as to the
completeness of the photosimulations.
Consequently, the planning board should require the production of new visual
simulations showing the complete action and which use methods that do not
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understate the project’s impact on visual resources so that the actions actual
impact on visual resources can be disclosed.
A comparison of the PDEIS Simulation and the standard method simulation
Larger-sized versions of the following images can be found in an accompanying
PDF so they can be evaluated at size that is easier to read1. For the purposes of
documentation, they are reproduced at smaller size below.
Existing conditions photograph of Viewpoint 2 is as follows:

Figure 1: Uncropped existing conditions photograph of Viewpoint 2

The simulation that appears in the PDEIS was made on a cropped version of this
photograph. To allow for an apples-to-apples comparison, the unmitigated
photosimulation that appears in the PDEIS was scanned and then merged with the
existing photograph as shown in the following image:
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These are best viewed by on screen and using the full-screen feature of Acrobat Reader, which
can be started by pressing Ctrl L once the document is open.
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Figure 2: Unmitigated PDEIS simulation merged with uncropped existing conditions photograph

Neighborhood 4 is the high density development in the center of the
photosimulation, Neighborhood 1 is to the left, Neighborhood 3 is to the right,
and Neighborhood 2 goes up the hill in the center of the photograph.
To compare the accuracy of the photosimulation shown in Figure 2, my office
created photosimulation using the standard method described in my September 4th
letter using digital data obtained directly from the applicant’s consultant. Specific
details regarding the creation of this photosimulation can be found in the appendix
to this letter. The photosimulation created using the standard method is Figure 3
below:
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Figure 3: Simulation produced using the standard method

The most material differences between the two simulations are the representations
of Neighborhood 1 and 2, which develop more of the open fields than is shown in
the PDEIS simulations with houses that appear larger than what is simulated in
the PDEIS.
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Figure 4: Detail of Neighborhood 1, PDEIS simulation on left, standard method simulation on right

Figure 5: Detail of Neighborhoods 2 and 4, PDEIS simulation on left, standard method simulation on
right

In the details show above, the buildings of Neighborhood 1 and 2 appear clustered
around, and in some cases, hidden by the existing hedgerow; whereas, the
standard method simulation shows buildings extending much farther from the
existing hedgerows and into open field. The open fields are an important feature
of this viewpoint and the standard method simulation show more of the fields
being developed than the PDEIS simulation. This larger developed footprint
creates more visibility and extends the urban character of Neighborhood 4 up the
hillside.
The plan for both of these neighborhoods is to add another hedgerow so the
access road to these homes would be bounded on both sides by hedgerows. The
asymmetrical appearance of these two neighborhoods around the existing
hedgerow in the standard simulation is explained by the plan, which calls for an
access road bounded on both sides by hedgerows, one of which exists and is
shown in the photographs and the other of which needs to be planted. The
hedgerow to be added is not shown in the unmitigated simulations.
There are other differences between the two simulations. The PDEIS simulation
of Neighborhood 2 shows that gaps in the hedgerow are filled-in, even though this
unmitigated simulation purported did not have vegetation to be added. Buildings
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in Neighborhood 4 (which can be seen in Figure 5) appear denser and more
visible in the standard method simulation. This may be due to the lighting in the
standard simulation which adds shadow and shading and, consequently, more
contrast, which tends to make the buildings more visible.
Further, the buildings of Neighborhood 3 (the detail below) are oriented
differently and may occupy a slightly larger footprint in the standard simulation.
While the differences between the PDEIS simulation and the standard method
simulation in Neighborhoods 3 and 4 are less material than the differences shown
in the Neighborhoods 1 and 2, they should all be corrected.

Figure 6: Detail of Neighborhood 3, PDEIS simulation on left, standard simulation on right

Differences in color are most likely due to differences in material attribution, and
in lighting, which in the standard method photosimulation was set to match the
season and an estimate of the time of day the photo was taken. The difference in
image quality is because the simulations in the PDEIS were scanned from paper
copies, whereas the simulations my office produced were not scanned.
In summary, this exercise provides evidence that the “photo match” function in
SketchUp, which was used to produce the PDEIS photosimulations, is not an
appropriate tool for creating SEQR quality photosimulations in a long distance
photograph of a rural area with limited references. The technique involves far too
much operator judgment, especially as it regards building size and scale and these
judgments could very easily make buildings appear smaller than they should2.
This exercise has shown that, at least for Viewpoint 2, this operator error did,
indeed, occur. The differences shown in this simulation appear to be an artifact of
technique and not an attempt to minimize the project’s impact on visual resources.
The appendix to this letter provides technical detail as to the steps performed to
produce the comparative simulation.
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An 8 minute video showing the SketchUp photo match tool in action can be found here:
http://www.youtube.com/watch?v=MTFQrJQlByA&NR=1 .
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Completeness
The simulations do not show roads and driveways, grading or retaining walls.
Some of the roads climb up hillsides and will be visible from Viewpoint 2 and
other viewpoints. The materiality of the lack of grading or retaining walls is not
clear, because of the PDEIS does not include a grading plan beyond that required
for roads. Including roads and driveways in the visual simulations have the
potential to materially increase the visibility of the action, and consequently
should be added when the visual simulations are redone to fully disclose the
action’s impact on visual resources. Grading and retaining walls should be
included depending on the magnitude required to construct the project.
Conclusions
It is my opinion that the simulation of Viewpoint 2 in the Depot Hill PDEIS
understates the project’s visibility and should not be used as evidence when
assessing the project’s impact on visual resources for the purposes of a SEQR
review. It is also reasonable to assume that the other simulations found in the
PDEIS may also have similar problems and that they should all be redone using a
method that requires less operator judgment, and which uses a virtual computer
camera to mimic views captured by real world cameras.
This was a useful exercise and I have appreciated the opportunity to undertake it.
Should you or the Applicant have any questions please contact my office at 646652-6498, or me directly at 917-612-7478.
Sincerely,

George M. Janes, AICP
Principal

Enclosures: Appendix
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Appendix: Documenting the standard method simulation process that
produced the comparative simulation
My office received data from Coen + Partners on September 18th. These data
included a SketchUp model consisting of 3D models of the proposed action, 3D
models of three existing barns, 3D terrain as elevated topographic lines, and a 2D
plan, which showed roads and building footprints. We were also sent the
uncropped existing conditions photograph for Viewpoint 2 (VP2). In the PDEIS
this image was cropped.

Figure 7: View of SketchUp model of proposed action

The SketchUp model was exported to 3D Studio Max (3DMax), which is
rendering software equipped with a virtual camera feature that can simulate a
view seen by a real-world camera. 3DMax also has an automated camera match
function that allows the matching of a 3D digital model to a 2D photograph taken
in the real-world based upon objects that exist in both. The accuracy of camera
matches is determined by a few factors:
The number of matchpoints used. At most eight hard matchpoints can be
identified in the model, which consist of the upper corners of the existing
barns, as well a couple of their roof peaks.
The coverage area of chosen matchpoints. The eight matchpoints are
confined to a relatively small area in the middle-ground and most are very
close together. Ideally, matchpoints are distributed throughout the
photograph.
Accuracy of the model. Human error in surveying, modeling, data transfer,
or data integration may also account for inaccuracies.
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Figure 8: Hard matchpoints that exist in the 3D model and the photograph

Using solely the existing buildings in the 3D model provided by the applicant, the
camera match function failed. Simply, the three barns did not provide enough
reference points for the computer to assign a virtual camera.
Consequently, we independently obtained an aerial photograph of the area,
combined it with the 3D model obtained from Coen + Partners and then mass
modeled additional existing buildings along Depot Hill Road in CAD to be used
as additional hard matchpoints.

Figure 9: Detail of Depot Hill Road showing buildings added to provide additional
matchpoints
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With the additional matchpoints, the computer was able to create a virtual camera.
This camera was shown to be in a slightly different location that the location
shown in the key map, which was placed according to measurements taken from a
GPS unit.

Figure 10: Aerial view shown with proposed action and GPS and 3DMax cameras for Viewpoint 2

We conducted research that referenced both foreground and middle-ground
objects in the photograph with the aerial photograph and confirmed that the
photograph could not have been taken from the location referenced on the keymap
(shown as cam_GPS above) and the true viewpoint location is better represented
by the camera shown as Cam_3DMax. It appears that the difference between the
location of the virtual camera and viewpoint placed by GPS is probably due to
GPS error. Consumer level GPS units have average errors of 5 meters or so3.
After the camera was set, the scene was rendered in 3DMax with lighting set to
the location, time of year and an estimate of the time of day the photograph was
taken. The rendered image was then combined with the existing conditions
photograph. Image processing necessary to produce the final standard method
photosimulation was performed using Photoshop, which was also used to treat
existing vegetation.
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There are significant differences in the accuracy of GPS units. Military grade is more accurate
than engineering grade; engineering grade is more accurate than consumer grade. According to
this study: http://www.doylesdartden.com/gis/gpstest.htm consumer level units (e.g. Garmin) are
within 10 meters of actual location 95% of the time.
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