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## 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) foracrial photographing without planning is always
risky from many reasons such as losing UAV due to lerrain collision, enemy fire or losing contact
between UAV and ground contrel station because mountainous terrain obstructs line of sight and radio
communication. Analyzing terrain and restricted arca in GIS environment can reduce the risks.
Optimum flight, aircraft pesition; date and time during are calculated to achieve mission success 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 analy_zc digilal elevation model, sun angle and azimuth to
determine the date and time during winch 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 scen from the candidate position, look angle is checked with the
camera specification, the candidate position is oulside restricted area and terrain clearance is more than
safe height above ground. Finally, flight path is caleulated 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-zene: Software will create
flyable zone which exeludes na-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.
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START
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Generale '
Sample Points Keep the paint
&
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a4
L
Gat Fointn ? Yo angle < ' »  Reslricted area ¥ = Conirol unit can ¥ g cifiad valus
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Fublic Function Anglelnclination{pObserver As IPoint, pTarget As [Poinf) As Double
COn Error GoTo Errorl:
Dim HarDist, VYerDist Az Double
Dim Fi Az Double
Pi=3.14159265358974
HaorDist = Sori{pObserser<-pTarget=) ™ 2 + (pObserery - pTarget™) ™ 2)
“erDist = Abs(pObserver.d - pTarget.d)
Anglelnclination = AtniHarDist / YerDist) * (180 / Fi)
Exit Function

Errorl:
Anglelnclination = 90

End Functian



84

- J @ ] 1 zﬂy A Y 9
2) W\Tﬂﬂﬂ!nlufﬂi@ﬁ'Jﬁ]ﬂf]ﬂ'l']ﬁﬂ‘ﬂﬁ'l’ﬂEJ'N’P)QH’E)ﬂWM“VIﬁ']iJLGU'I

Fublic Function FPointinFPolygon(pFoint As [Point, pFeaturelLayer As IFeaturelayer) As Boolean
Dim pSpatialFilter As [SpatialFilter
=et pSpatialFilter = New SpatialFilter
With pSpatialFilter
=et . Geometry = pFoint
GeometryField = "SHAFE"
spatialRel = esrizpatialRelithin
End Yith
Dirn pFeatureCursor As IFeatureCursor
set pFeatureCursar = pFeaturelayer Search{pSpatialFilter, Falze)
Dim pFeature As [Feature
=et pFeature = pFeatureCursor.MextFeature
FaintinFolygon = Falzse
Do Until pFeature 1z Mathing
FaintinFoksxgon = True
Exit Function
et pFeature = pFeatureCursor. MNextFeature
Loop
End Function

Jd v <
3) Wﬂﬂ%u“lumm‘s’mﬁ@mmaminmmu

Fublic Function chkVisibility(pObsarser As IFoint, pTarget Az IPaint, pSuf As [Surface) As Boalean
chlkisibility = False
If (pSurflshvoidi(pOhserver.d) Or pSurtlsvaidZipTarget.£)) Then
Exit Function
End If

Dim pObstruct Az IPoint

Cim pWisFalyline As IFalyline

Dim pinvisPoldine As IFalyline

Dim blsYis As Boolean

hlsYis = False

pEuf.GetlineOfSight pObserser, pTarget, pOhstruct pYisFoldine, pinvisFalyline, blsis, False, Falze

chkMisibility = bls'is

Exit Functian

Set pObstruct = Mothing

Set pivisFaolyling = Mathing
Zet pinvisFolyline = Mothing

End Function

J v A dy a
4) W\Tﬂ%ucluﬂ'ﬁﬁijﬂﬁﬂﬂﬂ’l']ﬁquﬁuawu@u

Fublic Function chkkClearance(pObserver As IFaint) As Boalean
chkClearance = False

If (pObserver.s - g_DEM.GetElevation(pObserser)) »= 300 Then
chkClearance = True
End If

End Function
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| create graph

Dim pDataGraphBase As IDataGraphBase
Dim pDataGraphT As [DataGraghT

met pDataGraphBase = New DataGraph T
met pDataGraphT = pDataGraphBase

"graph and legend titles
pDataGraphT . GeneralProperties Tille = "Flight Profile"
pDataGraphBase.name = "Frofile"

Dim pSF As |1SeriesProperies

AN ateauIti

oet psP = pDataGraph T .AddSerieslinexwerical )
pDataGraphT LegendFropedies Visible = False
paF.colarType = esriGraphColarCustomall

paFMWhereClause=""

paF.sourcelata = player

psP SetField 0, "Dist"

psP.SetField 1, "h"

Dim pSortFlds As IDataSofSeriesProperties
oet pSonFlds = psF

Dirm idx As Lang

pSonFlds AddSortingField "pos". True, idx
'Frddaraagd e

aetpsP = pDataGraph T AddSeries"linewertical)
pDataGraphT LegendFropedies Visible = Falze
paF.colarType = esrGraphColarCustomall
paFMWhereClause ="

paF.sourcelata = player

psP SetField 0, "Dist"

psP.SetField 1, "

oetpSonFlds = psF

pSonFlds AddSortingField "pos". True, idx
Dim pCancelTracker As [TrackCancel

et pCancelTracker = Mew CancelTracker
pDataGraphT Update pCancelTracker
pDataGraph T ExportTaoFile sFileMame
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