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Dear colleagues;
We are very glad to meet you with “International Journal of Environment and Geoinformatics”
special issue which is a compilation of proceedings presented in “SELÇUK INTERNATIONAL
SCIENTIFIC CONFERENCE ON APPLIED SCIENCES” held on 27-30 September in
Antalya/Turkey.
Besides Turkish scientists, The Selçuk ISCAS 2016 brought together Russian, Ukrainian,
Kazakhstan, Azerbaijani, Persian, Algerian, Nigerian, Netherlander, Scottish, Liberian, Philippines
and Czech Republican scientists. Turkey General Directorate of Land Registry and Cadastre,
Republic of Turkey Ministry of Food, Agriculture and Livestock Undersecretary, International
Federal of Surveyors (FIG) and International Society for Photogrammetry and Remote Sensing
(ISPRS) contribute to The Selçuk ISCAS 2016 at board of director’s level.
The Selçuk International Scientific Conference on Applied Sciences (The Selçuk ISCAS 2016) held
in Antalya on 27-30, September 2016. The Selçuk ISCAS 2016 is a candidate of one of the most
important event in the scientific schedule and tenders a possibility for researchers and academicians
who researches on applied sciences. You can find a first class programme of plenary speakers,
technical sessions, exhibitions and social events in this book. You will be able to catch up with the
developments in Geographical Information Sciences, Information Technology, Environmental
Management and Resources, Sustainable Agriculture, Surveying, Photogrammetry and Remote
Sensing, meet friends and experience the traditional and fascinating culture of TURKIYE. As an
international conference in the field of geo-spatial information and remote sensing, The Selçuk
ISCAS 2016 is devoted to promote the advancement of knowledge, research, development,
education and training in Geographical Information Sciences, Information Technology,
Environmental Management and Resources, Sustainable Agriculture, Surveying, Photogrammetry
and Remote Sensing, their integration and applications, as to contribute to the well-being of
humanity and the sustainability of the environment. The Conference of Selçuk ISCAS 2016 will
provide us an opportunity to examine the challenges facing us, discuss how to support Future Earth
with global geo-information, and formulate the future research agenda.
195 scientists from 13 countries attended to the symposium. 105 oral presentations, 40 fast oral
presentations and 50 poster presentations are presented during the symposium. 145 oral and fast oral
presentations take place in 24 technical sessions in two days. On the other hand, 5 invited speaker
presentations held in the plenary session in the first day.
The conference is carried out with the support of the organizations as the Selçuk University,
General Directorate of Land Registry and Cadastre, General Directorate Of Agricultural Reform,
Turkish Cooperation and Development Agency (TIKA), International Federation of Surveyors
(FIG) and International Society for Photogrammetry and Remote Sensing (ISPRS). In addition, the
symposium is also supported by the commercial organizations of Paksoyteknik, Mescioğlu, Geogis,
Körfez, Tümaş, 4B Ölçüm, GNSS Teknik, Arbiotek ve Anıt Hospital.
Best wishes.
Assoc. Prof. Dr. Ekrem Tuşat
Asist. Prof. Dr. Fatih Sarı
Prof. Dr. Hakan Karabörk
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Abstract
The data produced by photogrammetric methods have become used more effectively and efficiently to take
place of digital aerial cameras to aerial film cameras. Digital aerial cameras have distinct properties according
to imaging geometry, sensor numbers, the placement of camera cones and image recording techniques. Since
2000, many studies have been done upon the geometric analysis of the rapidly developing digital imaging
system. Intergraph DMC and Vexcel Ultracam are among the most popular digital imaging systems in this
area. These cameras are large-format digital aerial camera systems.
The purpose of the present study was to investigate the geometric performance of DMCII-250e and Vexcel
UltraCamX large-format digital aerial camera systems. The test flights were performed in Bursa province. Two
different image blocks which are 10 cm GSD and 30 cm GSD were acquired at different flight altitudes. The
image measurements for aerial triangulation were performed by Mescioglu Engineering Inc. The images were
processed with Match-AT software. It has been compared the residuals of coordinates and RMS of ground
control points and check points triangulated image blocks.

Keywords: Analysis, Aerial Cameras Aerial Triangulation, Check Points, GCP
Since 2000, many studies have been done upon
Introduction
the geometric analysis of the rapidly developing
digital imaging system. Especially, Intergraph
DMC and Vexcel UltraCam which are to be
The data produced by photogrammetric
members of large format digital aerial frame
methods have become used more effectively
camera family are the most popular sensors for
and efficiently to take place of digital aerial
analysing aerial images.
cameras to aerial analog photogrammetric
cameras. The first aerial photographs that
In this study to evaluate geometric accuracy of
were captured by using a kite or balloon are
different aerial blocks the flights were carried
now replaced by digital images captured with
out with the DMCII-250e and UltraCamX
large-format digital cameras. The discussion if
digital aerial frame camera. According to the
digital or analog aerial cameras should be used
adjustment results of each block, it has been
came to an end (Doğan et al., 1998). The
compared the residual of coordinates and RMS
biggest advantage of the digital aerial cameras
of ground control points and check points.
is the large-format panchromatic integrated
images depending on the location of the
Materials: Test Site
camera cones. Therefore wider areas can be
photographed in higher resolution and in a
Test site is in Bursa which is the province of
short space of time. The end product obtained
Turkey. The locations of blocks in test site have
from the aerial triangulation is that of the
been given in Figure 1 and Figure 2. Figure 1
georeferenced digital images and threerepresents with 30 cm GSD block and the block
dimensional coordinate data (Cramer, M.,
size is approximately 9000 km2, other is 10 cm
et.al. 2000, Yuan, 2008, Scaloud, J., 2008).
GSD block and 88 km2. The images with 30
cm GSD were collected the flying attitude
36
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above ground level 6000 m using Vexcel
UltraCamX digital aerial camera. The images
with 10 cm GSD were collected the flying

attitude above ground level 2000 m using Z/I
DMCII-250e digital camera. All flights were
conducted on the east-west direction.

Figure 1. The block of 30 cm GSD

Figure 2. The block of 10 cm GSD
37

Karasaka et al., IJEGEO, 4(1) 36-42 (2017)
Figure 3 and Figure 4 illustrate the location and
distribution of the ground control points within
the blocks. To correct of possible geodetic
errors in aerial triangulation, the weight of

ground control points has been accepted equal.
The weight of ground control points is x/y=0.03
z=0.05 unit.

Figure 3. The distribution of GCPs in the 30 cm GSD block

Figure 4. The distribution of GCPs in the 10 cm GSD block
38
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DMCII-250e
In the recent years, the ability of large format
digital frame cameras have been developed
together with innovations CCD imaging
technology. DMCII-140, DMCII-230, DMCII250 and newly DMC III are introduced Z/I
imaging and Leica Geosystems., DMCII-250e
version of the DMCII camera family has been
used in this study. DMCII-250e is high
performance camera system. It has five nadirlooking camera heads four multispectral
cameras for red, green, blue and near infrared.
DMCII-250e large format digital frame camera
includes a 250 mpixel resolution of
16768*14016 with 5.6 micron pixel size, 112
mm focal lenght, b/h ratio of 0.29, radiometric
resolution of 14 bits and exposure period of 1.7
seconds.
Vexcel ULTRACAMX
UltraCamX large format digital aerial camera is
manufactured by Vexcel Imaging company in
2006. The sensor head is designed as a digital
frame camera. UltraCamX consists of eight
independent camera cones, four cones of them
contributing to the large format panchromatic
image and other four cones contributing to the
multi spectral image (Gruber M., et al 2008).
The technical data and specification of the
UltraCamX aerial camera used in this study are
given in Table 1.

taken into consideration. The aspects that are
taken into consideration while scheduling an
aero-triangulation flight plan include the
topographic structure of the region, the
geometrical properties of the project site, the
photogrammetric block structure, the frame size
of the camera to be used, ground sampling
distance (GSD), base length, forward and side
lap overlap ratios.
Table 1. Technical data and specifications of
the Vexcel UltraCamX aerial camera.
Digital Camera
ULTRACAMX
4 camera heads
Panchromatic
Channel
Image size in pixel
14430*9420 pixel
(cross and along
track)
Physical pixel size
7.2 micron
Physical image format 103.9 mm*67.8 mm
Focal length
100.50 mm
4 camera heads
Multispectral
Channel
Image size in pixel
4810*3140 pixel
(cross and along
track)
Physical pixel size
21.6 micron
Physical image format 67.8 mm*103.9 mm
Focal length
100.5 mm
Radiometric
> 12 bit /channel
resolution

Methods: Digital Aerial Triangulation
The digital aerial triangulation is divided into
various processing step;








Data preparation
Automatic data import and generation
of image pyramid level
Automatic interior orientation
Automatic aerial triangulation point
measurement
GPS
supported
bundle
block
adjustment
Bundle adjustment
Quality control

The most important processing steps in an
extensive GNNS/INS based aero triangulation
study are the preparation of flight plans. This
procedure, originally starting with the block
planning, includes many aspects that need to be

All of processing steps can be made seamlessly;
a powerful photogrammetric workstation, the
commercial triangulation software and an
experienced operator are required.
In order to ensure 1/10-pixel accuracy in tie
points, automatic image correlation module
based on the least squares approach has been
used for each stereo model. The tie points
which are exceed 8 micrometer are cleaned.
After this process step, the digital aerial
triangulations
were
undertaken
with
commercial triangulation software package
MATCH-AT from Inpho. The most common
analysis of aerial triangulation based-GPS is the
bundle block adjustment (Yuan, 2009). The
images were triangulated with bundle
adjustment mathematical model procedure. The
bundle adjustment was applied by selfcalibration with set of 12-additional parameters.
39
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The block of 30 cm GSD UltraCamX contains
4500 images; other test block contains 250
images.
The accuracy of a block is associated with the
number of ground control points and the

accuracy of such points. In this study, 30
ground control points and 15 check points were
used for 30 cm GSD UltraCamX block; 18
ground control points and 5 check points were
used for 10 cm GSD DMCII-250e block.

Table 2. The accuracy of the ground control points of 30 cm GSD bundle block adjustment in AT

Results and Analysıs
For analyzing of the triangulated blocks were
selected the check points and the ground
control points where the differences between

40

measured coordinates in terrain and
photogrammetric adjusted coordinates. Table 2,
3, 4 and 5 shows the maximum residuals and
RMS of ground control points and check points
triangulated image blocks.
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Table 3. The accuracy of the check points of 30 cm GSD bundle block adjustment in AT.

Table 4. The accuracy of the ground control points of 10 cm GSD bundle block adjustment in AT

Table 5. The accuracy of the check points of 10 cm GSD bundle block adjustment in AT.
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Conclusion
The digital large format aerial cameras are
becoming increasingly important systems due
to growing demands to digital orthophoto,
digital surface models and digital terrain
models.
Within this study the geometrical performance
analysis of DMCII-250e and UltraCamX were
analyzed in different blocks. It has been
compared the residuals of coordinates and RMS
of ground control points and check points
triangulated image blocks.
Summarizing, the results obtained in the
present study indicate that;


In 30 cm GSD Block, RMSE of the
ground control point is smaller than
1.0 pixel in planimetry and height,
RMSE of check points is smaller than
1.0 pixel in planimetry and 1.2 pixel
in height.



In 10 cm GSD Block, RMSE of the
ground control point is smaller than
1.0 pixel in planimetry and height,
RMSE of check points is smaller than
1.0 pixel in planimetry and height.

The results obtained in this work are suitable
for ASPRS Standard and for producing Turkey
National Standard topographic maps. It was
concluded that the 1/5000 scale digital
topographic maps can be generated from 30 cm
GSD images and the 1/1000 scale digital
topographic maps can be generated from 10 cm
GSD images.
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