207351

yming sufndmsnd : mslf Gis wenwwuunduveemaen1iindulums
Tufinnmaienisernd. (GIS-AIDED FLIGHT PLANNING OF UNMANNED
AERIAL VEHICLE FOR AERIAL PHOTOGRAPHING) 0. itfSnun : sa.a3.805 A3ds

as 4 3
dnen3d, 9outh

mslWemariaindulunsdenmaemeemalaghilims sy idimih Ge
s P A ' ~ A )
ianudetisinnaumaunatelsems Wy ewiusugangaitaviveg niedudhily
zg d'd' 3 Y = & U = ] =3 L = » dy =
fufifiongntheassdhnland  wleszninmsiiulisnnsefiededuamiinugumanuay
A s =y r = 5 o 1 i \d
e ndaanainggnuaiediegilsema msaamudsinniledeshen findrnaunse
o 1 Y a & a ¢ o o v Ao
w18 Tasmsldssvuasaumagimans lumsinnzvigiilszma HazAumandwes

g - o 1 A 3 ~ o LR o’ P

auassanasiuiisunsmee 1 lduunii. dumisdeam wazfunmiimneaulums

1 A 4 o A Qs o Y A
ﬂ'lﬂﬂ']Wl‘ﬂ'\‘VﬂJ'lﬂ mammﬁmwmmiﬂmmsmnmmﬂﬁaﬂﬂﬂ%ﬂnmmﬁmu"lsuﬂ‘uu

‘d” o 4 =
mAsi g imswannTusunsutsegndlugenaung ArcGis muuwafiadndu lag
k4 14
ukimstaeeniluauduneu dussuusaiumsmdmnnuainveadhminenndumia
ﬂNa1ﬁm5u.azsmm‘hammmmzﬁﬂma%ﬁaﬁu weznmszdenm i iasaiionedios lu
gnveegidseimauaile Funouiiaes do msdmneimdumiseimasuiindud
manzaulumssenm Tﬂatﬁwmtmmmmumﬂmuawumﬂmma‘lumwunnmwmemn
'mmmmzﬁwé‘mmﬁaﬁqndnmﬁ'ﬂuqaﬁmfhammwﬁanmﬂmaﬂu‘lmw ‘luagiuwu‘nma
9} Y 1A A o w <] a4 A a 1o v Ao &

Fw undeshifuTaside seutudmng uasanugamileiuauhidindiiiminua dunou
4 ] ’ 4 H v
gathe fie msfmoumiunneuudvlyfuiidmne Teesunemsafiuiuiigllad

ldgd'zs'udgd'slysloo 1 3::' Aslg 2
Lifinufideasonseiuivundr udnhdwmisgavesvewvanunglilahassyusa

v ¥
fumisvesmuiiu uazdumiagae fo dumistenm mnadensuaznniiuiidu
a 9w Y= o o -’ + ) A 9 oy [ Y =)
figalavldsanesinlaaad udniwndudndnasnaeviteulviumsandefuanii

a4 & oA o a d g & dn e A @ 1 A
AIUAY HaZANNGUNTloNUAY Frelanmmuuuuriuiadetui lidudeulvdindezde
' ﬂ A A9 9 T o a o a 9w 3 o vly
suflufuivhudues Tdsunsuezimsimnzimuniuindludnsuzaudaunsenala

a gy A
wniduiiduleu lvyndszns

S o 3 o 9 o A
Tdsunsulszgadiianniuaunsaihmnldlums numunniiuwemsainassnn
A @ ~ o yil 1] = 6’1’ Y] ti A
wiodthselunspedmanutund 1ldidueded saumsansavanuiamuIan1IuaINIeg

aoli1d9nluounn



207351

## 4870257321 :MAJOR SPATIAL INFORMATION SYSTEM IN ENGINEERING

KEY WORD: UAV /FLIGHT PLANNING /GIS / VISUAL BASIC PROGRAMMING
JUTATIP THANAKITMETAVUT : GIS-AIDED FLIGHT PLANNING OF UNMANNED
AERIAL | VEHICLE FOR AERIAL PHOTOGRAPHING. THESIS ADVISOR
ASSOC.PROF. ITTHI TRISIRISATAYAWONG,Ph.D, 90 pp.

Using Unmanned Aerial Vehicle (UAV) for aerial photographing without planning is always
risky from many reasons such as losing UAV due to terrain collision, enemy fire or losing contact
between UAV and ground control station because mountainous terrain obstructs line of sight and radio

communication. Analyzing terrain and restricted area in GIS environment can reduce the risks.

Optimum flight, aircraft position, date and time during are calculated to achieve mission -suceess and-- - -

maintain aircraft safety.

This research aims to develop ArcGIS application program for automatic flight planning. The
work is divided into three parts. The first, to analyze digital elevation model, sun angle and azimuth to
determine the date and time during which light condition is appropriate. Secondly, the program
generates the sample points above the target. These sample points are tested if they satisfy the
following criteria; the target can be seen from the candidate position, look angle is checked with the
camera specification, the candidate position is outside restricted area and terrain clearance is more than
safe height above ground. Finally, flight path is calculated by computing visibility graph of points,
interior or on boundary of flyable polygon which dangerous or restricted area is excluded. Then
Dijkstra’s algorithm is applied to determine shortest path between airfield and the selected UAV
position in visibility graph. The shortest path will be checked for visibility and avoiding obstacles
problems. If any path segments do not pass a criterion, they become no-go-zone. Software will create
flyable zone which excludes no-go-zone and calculate flight path again until path passing all criteria.

- This flight planning application can be used for security purposes such as surveillance or

reconnaissance. The software package allows future development and revision to enhance capability.





