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ABSTRACT

Photogrammetry and remote sensing have becomepéeriable in today’s surveying with the emerginghiedogies. Some
difficulties are being experienced in applicatiahge to the incredible advances in imaging systemasiacreasing complexity of
carrier platforms, used, in parallel with them.this context, the most agreeable approach is thexaement of desired precision
proportional with the requirements in shorter tispan and the reduction of cost utilizing the mastable mapping platform with
basic systems. Towards these aims, a model ajro@iftaining a non-metric camera, capturing imagesnapping purposes, is
considered to be employed in this study. Thus,liidead to emerge a low cost imaging system.hiviithe study, besides using a
high resolution digital non-metric camera and aieamodel aircraft, the previously produced maptest field, derived from aerial
photos, were used to conduct the analysis. Theesabthis study is the integration of a model @fcand a non-metric camera for
mapping purposes to reduce very costly and timswomg photogrammetric map production for narroareas. Also this will give
rise to a method for the achievement of high comssavith lower budgets. Using a model aircrafttéasl of a real one, gives us an
upper hand in repeating measurements anytime edesio that analyses can be made for the worksititi#rgoes temporal changes.
According to the aims of the study, a stereo md@el been generated for the extraction of detailw faerial photos, taken by the
non-metric camera. Estimated results have been a@dpwith 1/1000 scaled maps from photogrammetd fagured out their
validity for using in narrower areas with high acazy.

1. INTRODUCTION

In this study, advantages of the integration ofnadel
aircraft and a non-metric camera are handled, fapping
purposes which provides low cost and time saving in
comparison with today’s photogrammetric map proiduct

3. MODEL AIRCRAFT

After the investigations considering the aims aof gtudy, it
has been decided to use a model aircraft whichdwaspeed
as stable. Thus a RTF (ready to fly) 60 size tramedel
aircraft has been chosen. This model is both biugh for

period. It has been flown over a coastal area afgatdak
city which placed at the west part of Black Sea argof
Turkey. Suitable shot interval has been determambrding which uses special model fuel formed with alcohadl ail
to 60km flying speed iteratively. In the same waljitude is contents. General view of aircraft has been showRigure
determined again according to frame size and Ground 2.

Sampling Distance (GSD). Taken images have been
evaluated on Z/I Imagestation software and re$idt®e been
compared with 1/1000 scaled maps derived from laogde
photogrammetry in 1997.

carrying camera system and slight that serves its
transportation action. It has 0.60%igas powered engine

As parts of this study, test field, model aircra@mera and
platform are given sequentially and finally the kgadion
and conclusions are tried to be explained.

2. TEST FIELD

The test field is a small part of coastal stripZanguldak
city, Turkey which lies through the west-Black Segion
and covers 2kx0.5km (lengthxwidth). The topography is
nearly flat and suitable landing zones exist althg coastal
strip. Test field is shown in Figure 1.

Figure 2 General View of Model Aircraft

Model aircraft has been controlled by a radio calfed
(R/C) joy-stick and receiver. The R/C has 8 channeligtwh
serves both moving of aircraft and other procesBear of
them are used for general movements of aircraft @hdrs
for shutter or except processes etc. The modetadirbas
60km/h flying speed as stable. For this study it haen
flown without camera for exercising on different atleer
conditions. Low altitude flying soon after takindf can be
seen in Figure 3.
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Figure 3 Model Aircraft Soon After Take Off

4. CAMERA

The Canon EOS450D has been used as a digital camera
towards the aims of study. It has 12MP resolutiod a lens
which has sold basic kit with 18-55mm adjustableafo
length. Technical specifications of product whialblished

by manufacturer are in Table 1 (URL 1).

Table 1 Canon EOS 450D Technical Specifications

Resolution 12.40 Mpixel
Maximum resolution (frame) 4272 x 2848
Sensor size (mm) 22.2x14.8
Maximum shutter (sec) 1/4000
Weight(g) 475

Sizes (mm) 129x98x62

5.PLATFORM

Even though it has been decided to use 8 chann€lsfeY
providing suitable andstable stereoscopic fieldgndch
controlled shots at 60km/h speed are not possitaletipally.
Therefore it has been decided to use a control wdnigh
enables time control. For timing, a basic progratvmahip
has been selected with integrated crystal whiclblesaeasy
circuit design. A timing program for chip has bemritten in

C programming language and shot times have beerkethec
iteratively.

The system has not an equipment which shows thedspie
model aircraft, so a fixed position on throttle haen chosen
for all practices.

For early exercises, chip has been programmedsiec 2hot
interval but %30 overlapped images have been asdjds
results in this manner. At the other exercisesas been
programmed as 1sec and %75 overlapped images leave b
acquired. Hence, 1sec shot interval has been dktidese at
the rest of application because of convenient apgihg
area.

Even though it is called as 1sec or 2sec, justtgquaecond
time delay is existing between two shot times. Beeathe
reaction time of camera shutter has been adjust@8@msec
in chip program. Therefore images have been takd#h w
1.25sec interval. The shutter circuit can be sadfigure 4.
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Figure 4 Shutter Timing Circuit

During shuttering time, another problem could be
encountered by motion of aircraft which causes bftect on
images called motion blur. Conventional photogranimet
systems eliminate this problem using Forward Motion
Compensation (FMC) or Time Delay Integration (TDI)
technology. But similar technologies cannot be ugedon-
metric cameras. That's why both a model aircraftcwthas
low speed stability and a camera which has verydastter
speed have been chosen. For motion blur a few base
equations can be given. First is GSD which has hiesived

by approved flight altitude and sensor size showiow in
equation 1 (Neumann, 2008).

H
GSD = - X CCD pixel size

H = 250m, c=18mm

1)
CCD pixel size=5um

GSD =7cm

Second one is motion value during shutter timenglthe
flight way. For 60km/h speed motion x has beenwveekiin
equation 2.

x = Speed X shutter

60km
Speed = T

@

shutter =

1
4000°°¢

X = 4mm

No motion blur effect has been realized by motiomich
equals or smaller than quarter of GSD value iteeti So it
can be accepted that 4mm motion value is not éffedor
7cm GSD value.

Camera has been placed in model aircraft between the
landing gears as forwarded to down side. It has befusted

as only the lens seen outside. Suchlike design snadéssible
both stability of aircraft and security of cameradase of
unexpected crash period. Camera which placed on Imode
aircraft can be shown in Figure 5.
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Figure 5 Camera on Model Aircraft

6. APPLICATION

In November 2010, flight has been carried out. Despf

low sun angle, suitable images were acquired. Altmg
coastal strip, different details have been imagedrcads,
buildings, forest etc. Overlapping has been obthit5 as
expected. The bhiggest problem encountered was $raaie

size which caused more computation for whole meded,
although good distributed ground control points (GCirave
been chosen from the images and measured by GPS. A
number of image samples are shown in Figure 6, d &n
include different ground objects.

Figure 8 Sample for Urban and Urban Forest Areas

Figure 6 Sample for Road Details For the application, suitable stereo pair has beleosen
which shows an area with different ground objectsl a
elevations. Then model has been evaluated on Z/I
Imagestation software. Used stereo pair for thdiegifon

can be seen in Figure 9 as a (left image of paid) a (right

image of pair).
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Figure 9 Stereo Pair Used for Application

Good distributed GCPs and parallax points have bhesen
for evaluation and shown on left image in Figure BOth
derived ortho-image and 1/1000 scaled topograplajssncan
be seen as overlapped in Figure 11.

Figure 11 1/1000 Scaled Map Over The Ortho-Image
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7. CONCLUSIONS

The data acquisition for mapping purposes by a ode
aircraft was aimed in the study.

A model aircraft and a non-metric digital camera riGa
EOS450D’ was used and the advantages of modelatircr
technology in comparison with large scale photognatny
was handled.

A part of Zonguldak coast line was used as tekt.fie

Images were achieved and ortho-image has beenssfiglte
derived.

The Ground objects can be fully extracted fromithages.

The model aircraft photogrammetric system can leel oth
for new map producing and updating of old maps 1LiKED00
scaled maps derived in 1997 used in this study.

For mapping purposes the model aircraft photogratmene
system can provide low cost and time saving in amspn
with today’s photogrammetric map production peiiiodbcal
up to partially regional applications.
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