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ABSTRACT

Unmanned Aerial Vehicle (IJAV) is aerial vehicie that is controlled by automatic system
without pilot. UAV has benefit in exploration and reconnaissance which made a viable option in
both military and civil applications, One important part in development process is trajectory
generation algorithm to made better decisions on mission planning and reduce risk. Main
procedure in trajectory generation algorithm is path planning, generate shortest path while avoeid
from threats, and trajectory smoother, make feasible path. For the reason that UAVs have
dynamics constrain, betier algorithm will create mission efficiency and lessen cost.

This project presents a trajectory generation framework with the aim of configurable
UAVs dynamics constrain the velocity and heading rate via module parameter to gather the test

condition.
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h 4

Calculate the voranoi graph
from set of threats

Create cost matrix from
araph

h 4

Find path using search
algorithm
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List coordinate of ali nodes

Y

Create matrix of link and cost
between nodes

v

Create link from start and goal
to possible nodes

= 7 e 9 o @ w o
E‘]Jn 33 T‘Nﬁ'J“]ﬂﬂ‘lﬂ‘l'iﬁﬁ'lqmﬂiﬂnﬁﬂ'ﬂllﬁﬂwuﬁﬂ1ﬂl')ﬂ1@lﬂi

Tnsvatvesdoyafifivedlumainddaiannnuduiuivousazgadm vie
A3 NFAIIEUUT (Adjacency matrix) [5] vaens i T dhuweSndfunuasndndrada
fagavenvaens i qarin FufumaSndaudinivfvesnsl G laqiiisnaugaseadia
Gusmau nszivaddu o x n waze ludmmia G, i) waasdai 19e (szoena) Tums
Punnngariy i Tdsgas j n’fm111nﬂ"ﬁLﬁu‘nNs:Wimgﬂphu“luiﬂsmufr‘hiﬁﬁﬂmq
(undirected) SBANASIFANUAUNUETE TADYUL AIAT (symmetric)

FrothamningamduRIEams00s w8 Taofmuanuduiuivoudas

garuAnanlugn 3.4

717 3.4 navldesnanamennudniusunayariy



13

@ W o ' oA A o E
nnanuduiuisznige s ufnaas iyl 3.4 du mmwaaladiedlugilves

= & o a ¥ o dy
masnEaNUAUWUT 1l udatl

finf 2 1 inf inf inf]
2 inf 3 1 inf inf
1 3 inf inf 1 inf
inf 1 inf inf 2 inf
inf inf 1 2 inf 1
linf inf inf inf 1 inf

P o 1 a  d L. 4
1U7 3.5 @edrmainanud U
s v o a ] d‘. ey a @ ot 1 9 = EYI 4
nnAete dmdugaiui luianuduiusdumldsssfduiiuedud uaz
A ) =] L o Qs Q’: 1 ] L] g U
Wissnns lidesnrs Idimsnduludes (Self loop) satiualan ludauiiselaniiu
w o d ] ar 4 ° : 9 v -
ovuamsuRoIfL de nhaalaansveudunmiiidl U 181%eg lugvesuning

anuduiutudnuddnizuunsdumdumsianndunaiiinll 1dbe 1

3.2.2 nszwumsauidumaiaomdumanihvlfla
’ S 1
ma3nannuduiuth Idnndmneunthil uaaedadunieiiiin 18 lumsiivlae
waniassangaglassalduniganiindullia wa ' lduaasindumaladuduniiia
= AT [ a u'v.- = g 3 =t W 9 ot et
Tumstunnagaisudu ludganuie faiudniludesiinrzoaumstumaduncidesnin
vmdunaiiinla

ey £y

3.2.2.1 nszuanumInumdaeifidaiugns s

3
o

3/ 3 Sy oA o ni it 9/ g9/ daq
NIEVIUAS AU AL IIISIRUGNTIUR I lun T dun A lYunou

Y
mImnunanaene 11l [9]



14

o v [

Juneui 1:  wnuavesilgm Mdeglugilveslas Tu Ty Tuiit lns Tulswezunu
1 A &

dunwiiiiul 1dnngasudu lfaganane nmiusmusdauvenlszsngdy

N uazanutziulumsuanldoutuiiu p,

:J 3 o L . A = o a
Jumeuii 2:  smuaianduiannumingay Fitness) ikelszdnlsz@nsmw
' oA o
vosunaz 1 Tulau Tuvemwausatlym Tuniifessuenenssaaunionn
-:; 9 ar
iudu lldganine
fumeudi 3 imaguadalaslwlsnszananFudnlfismwdu N

TuAOUN 41 MusiaNINE AL aa 1as 1u Ty

:J’ -ei =] T A o o =i 1
Tuneui 5:  idenguedas Ty TxuwWeynmsuanasudunanauliznng
¥ » [
Pyt Tns Tulwudduiiszgnidendonuihsilufidusiuiduanumunz ay
voutu Tns Tu Toufiganumuie mnnseutinamiheaiiudies 185 udsnmanh

Tas TuTeuRilamunminzautiosnin

:/ 3 9 T a_ = ¥ L o
‘ll‘llﬂﬂ’tl‘ﬁ 6: ﬁi'lx‘lﬂ‘ﬂi)xﬂﬂih.li%’ﬂﬂ‘lmﬂi‘l’iiﬁ]'lﬂ?‘l']ﬂ'lmuﬂ’li‘n'N‘W'Ll‘ﬁﬂiﬂJ i

wanidoudu
dunpuil 7: e lng Iy Tsuduialndaslunguilszans nu

A Wy oo - .
Yumeuiis:  hadueeuil s aunhidinnulszannsTas Ty Tyuvesnguilszans

Tnidezfunamfusuoulszansiiudu N
Fupeudi 9:  unuilsznnsInsTulsuiuneuddisdszying Tas Tulaugubmi

o ] o 3 ﬂ' a : r A
umowd 10:  Tdatunoud 4 uazvirdirililoundinsusigionlunga



Calculate the fitness of each chromosomes

Is the termination
criterion satisfied?

Select a pair of chromosomes for mating

¥

With the crossover probability P exchange parts of the
two selected chromosomes and craated two offspring

¥

Place the resulting chromosomes in the new population

Is the size of the new
population eqgual to N

© Yes
Yy

Replace the current chromosome population with the
new population

1 '3 o 3 =Y
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No

No

Ne

dninneayanan nszesmndiaansyy

Start

‘.

. Yes
»
L 2

Update UAVs position and
calculate new CL position

»
h 4

Update UAVs heading to foliow CL
then update UAVs position and
calculate new CR position

Is switching time 137

-

Update UAVs heading to follow CR
then update UAVs position and
calculate new CI. position

1s switching time t47

".
v

Update UAVs heading to follow CL
then update UAVs position and
calculate new CR position

Is switching time t37

No

Update UAVS position and

calculate new CR position

'«
4

Update UAVs heading to follow CR
then update UAVs position and
calculate new CL position

Is switching time 37

Update UAVs heading to follow CL
then update UAVs position and
calculate new CR position

Is swilching time 147

Update UAVs heading to follow CR

then update UAVs position and
calculate new Cl. position
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4.1 Fum3Aul¥ e MATLAB®

MATLAB® Wiuamwnadanlums lunmsdmnumaadiemansuazaiu Tlsunsy
é Qf g -3 i L
F11a5umsad19a599 1a0 The MathWorks 18 MATLAB® Wuan1ayinnssansiu
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4.1.1 aanilusnveslisunsa MATLAB®

MATLAB® 6811910 “matrix laboratory” MATLAB® J&31mswaniniunlugag
Yaemaassuil 1970 Tavutw Cleve Moler UsesmumizsimSnomansasyfiumesved
University of New Mexico #anau lofioz Wrindnnluuminede 1814 LINPACK tas
EISPACK Tae s uiludoafinun Fortran luadnfl 1dnssndesnsinia lufwminnds
an wazldfumsaeusyediannnindauluguruadinmanfilszgnd (Applied
Mathematics Community) @ouNNY Jack Little Ians 1dnufiu MATLAR® dﬂﬂ‘;}‘ \ﬁd‘; Moler
T8uniBn Stanford University T 1983 oz 18 sdinenmlinSegsievoain wn1dsuile
1 Moler 118 Steve Bangert UM 3N@L1 MATLAB® Sy migsn ¢ uaz 18deds

=0 3 F—1 ‘é L3 oy 73 1 i ot J H
1131 MathWorks 301411 1984 aatiumswanndaly Taus3a185umsleuavu v

3 d'slm w A
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4.1.2 vpduazilszloviives MATLAB®
o o = o ] ’ A
dmiuTdsunsu MATLAB® fideaednals ludainldanunhnmnldsunsudue
3 4 ] w 9 dyt!i' ¥o @ v oA 1 ¥
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»
v931150053 MATLAB® $311AD

Richard Goering, "Matlab edges closer to electronic design automation world," EE Times,
10/04/2004
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MARNUHIN N.

Real Time Dynamic Trajectory Smoothing [4]
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