
ENGEFOTO — Growing Four-Channel Imagery 
with Phase One Cameras in Brazil

Introduction
ENGEFOTO, a Brazilian company, was established in 1980 
to provide transport engineering and geomatics consulting 
services. ENGEFOTO has since grown to a staff of 330 
employees, based in their main office in Curitiba, and some 
regional offices across Brazil.

The company caters to two major segments; road 
engineering and geomatics surveying. The road engineering 
department offers engineering services for roads; starting 
with the design phase and engineering consulting, all the 
way to annual maintenance. The geomatics surveying 
department offers services such as topographic and 
geodetic surveys, aerial surveys, technical inventory, 
cartography, remote sensing using satellite imagery and 
both the development and implementation of systems for 
these activities. With this full range of services and a proven 
history in survey work over the past 35 years, ENGEFOTO 
is seen as one of the major players in transport engineering 
and geomatics in Brazil. 

Enter Phase One
In 2010, ENGEFOTO decided to phase out its analog 
cameras and buy a digital large format camera. When they 
researched the various well-known cameras, they came to 
the realization that the cost of entry and maintenance of a 
large format camera required an investment that would not 
be returned within a reasonable amount of time. Instead, 
they opted for a system that used multiple Phase One 
RGB backs with images that could be stitched together 
to create a “synthetic” large format image. The only thing 
that they found missing was a stitching software for each 
set of four images in order to generate a synthetic large 
format image. They made the decision to develop their own 
stitching algorithm to generate the large format image. 
Their software needed calibration data for each single 
image, which was not an issue for ENGEFOTO as they have 
being conducting camera calibration since 1990. Beside the 
calibration data, the relative orientation of the cameras to 
each other had to be generated in a bore sight calibration 
flight. Using this data, their own software could easily 
generate a stitched image based on the four single Phase 
One RGB images. ENGEFOTO, and their customers, found 
the image quality to be outstanding. 

Growing with Phase One
In 2013, ENGEFOTO decided to enhance their LIDAR 
system by adding RGB information in order to colorize 
the point clouds that their LIDAR produced. This was at 
the same time that Phase One had launched the iXA 180, 
the first Phase One dedicated 80 MP aerial camera. Since 
ENGEFOTO was already familiar with the high quality images 
that they were receiving from their Phase One backs, they 
decided to purchase a Phase One iXA 180 camera. Soon 
after integrating the Phase One camera with their LIDAR, 
they received a request for a large project that required 
them to provide four-channel images (RGB and NIR). They 
ordered a second Phase One camera, this time with a 60 
MP achromatic sensor. The Phase One iXA 160 Achromatic 
was a perfect fit for their setup, because the footprint of the  
80 MP and 60 MP are nearly identical due to the different 
pixel size. The similar footprints of the cameras enabled 
them to capture RGB and NIR simultaneously.

The two cameras were mounted side by side, as close as 
possible to the existing LIDAR unit to make the best out 
of the identical footprint. As ENGEFOTO already had their 
own stitching software, they only needed to adjust it a little 
to use it for the merging of two images into a four-channel 
image. The software automatically merges the RGB and 
NIR images and produces a four-channel photo in the form 
of four output products:

• Four-channel image with NIR, R, G, B

• True color image with the R, G and B channels

• False color image with the NIR, R and G channels

• Grayscale NIR image
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About Phase One 
Phase One A/S is based in Copenhagen with offices in 
New York, London, Cologne, Tel Aviv, Tokyo and Hong 
Kong. Phase One Industrial is a division of Phase One and 
is dedicated to research, development and manufacturing 
of advanced hardware and imaging software solutions that 
meet the unique requirements of aerial photography users.

To find out more about Phase One products, please 
visit http://industrial.phaseone.com and set up an 
appointment with one of our aerial photography experts 
for a demonstration.

industrial.phaseone.com

trend to more four-channel imagery being requested. With 
the excellent setup of the Phase One cameras and our 
stitching software, ENGEFOTO is ready for this future and 
we can provide excellent services to our clients, offering 
the highest resolution four-channel images without any 
pansharpening. We are really happy with the Phase One 
technology and are budgeting already for new investments 
in Phase One cameras. The 100 MP camera will likely be our 
next step.” 

The newest generation of Phase One cameras, with 100 MP 
sensors, now enables users to cover the same footprint as 
with lower resolution cameras while lowering the GSD.

Takeaway
ENGEFOTO found that their investment in two Phase One 
cameras and their development of software was returned 
after their very first project. Subsequent projects were 
very profitable and their setup has opened the door to 
new services, previously not available with medium format 
accuracy in Brazil.

The market in Brazil is just beginning to appreciate four-
channel imagery and the advantages it offers in vegetation 
analyses, farming and forestry. Using Phase One cameras 
and ENGEFOTO’s software, the company is able to support 
the growing market for four-channel imagery from airborne 
platforms and to capture a large share of this growing 
market.

As with ENGEFOTO’s stitching software, the merging 
software uses the calibration data of each camera and 
their relative orientation to each other to achieve this. The 
calibration data of the cameras using Phase One 80 mm 
Schneider-Kreuznach lenses show relatively little distortion, 
which enables the easy merging of the images.

Reynaldo Bittencourt Souto, in charge of R&D at 
ENGEFOTO, explains: “Our stitching software (which 
uses the relative orientation and the interior parameters 
of both cameras) resamples both images to a pixel size 
of 5.2µm, the same as the Phase One iXA 180. Since the 
resampling factor for the iXA 160 is 6.0/5.2 = 1.15, this is 
not considered pansharpening. The stitched images are 
used for either aerial triangulation, orthophoto generation, 
or stereoplotting. The synthetic images produced by our  
application do not have any distortion (K1, K2, K3, P1, P2 
are zero), and the principal point coordinates are exactly 
(0, 0).”

Put to the Test
The first project where ENGEFOTO used the Phase One 
cameras was executed shortly after the cameras were 
integrated into the system. This project involved flights 
over several airports and airstrips in northern Brazil and 
the tender specs required the delivery of four-channel 
images. Using the Phase One iXA 180 (RGB) and iXA 160 
Achromatic (NIR) cameras and processing in their software, 
ENGEFOTO was able to deliver the requested data on time 
and satisfied the customer with perfect image quality. 
Additional projects followed, in which both cameras were 
used to generate four-channel images to color the LIDAR 
point cloud or to generate orthophotos. 

Currently, ENGEFOTO uses  their Phase One cameras 
together with software mostly in forestry, farming and 
vegetation analyses. Agriculture is a growing market 
in Brazil as exports of fruits and vegetables increase.  
“For most of the photogrammetric projects flown in 
Brazil today, most customers do not require four-channel 
images,” Reynaldo, added. “But we are seeing a growing 


