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Abstract

This project is development of path planning algorithm using wavefront propagation
7 approabh. Wavefront algorithm ehabled 7autonom0us path planning in é mab ﬁelﬂdrand the 7
wavefront begins at the goal position and propagates outwards until to the start position have a
value other than zero. So the wavefront algorithm finds the appropriate path for the robot
moving from the start position to the goal position. This program can be used with the map
(Input map) in different size . The wavefront’s propagates can be choose 4 or 8 neighbor of the
wave’s spread direction. So the result of development, it’s will make the efficient path for the

robot’s moving from the start position to the goal position until finish the work.
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2.2.2 Reactive (Behavior-based)
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2.2.3 Hybrid system
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310 2.14 LuHUT ROOM : A(Configuration)
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AMMUIUUYN G+ 1y- 1AM (x-1,y+1), AWMMUIANYDT (e 1,y+1) YOIAWNUY

Mol (x,y) ﬁ'@;ﬂﬁ 33
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32.12 mirhadumaeznmsnudumafimunzanoinmsl¥ wavefront
algorithm
iy &
Sumsadndunatazrudunimnzausauiunmsiuaseaouniy

o 4 4% 4 \ ,
Wundnuivenudumanauiigan lanmsuns (Wavefront algorithm)

nRuuiflaunity pixel Memdumisdehlfiozindend
Pseudo code:
Point minCW(Point p, intwidth, inthigh)
{
Point minPoint=null
int compare, north, north_east, cast, south_cast,
south, south_west, west, north_west = width * high

int current_value = value_of_point|X,Y]

if(the north point and that point is in the picture)
north = value of point{p.X, p.Y-1]

if(the north east point and that point is in the picture)
north_east = value of point[p.X+1, p.Y-1]

if(the east point and that point is in the picture)
east = value of point{p.X+1, p.Y]

if{the south east point and that point is in the picture)
south_east = value of pointfp. X+1, p.Y+1]

if(the south point and that point is in the picture)
south = value of point[p.X, p.Y+i]

if(the south west point and that point is in the picture)
south_west = value of point{p.X-1, p.Y+1]

if(the west point and that point is in the picture)
west = value of point[p.X-1, p.Y]

if{the north west point and that point is in the picture)

north_west = value of point{p.X-1, p.Y-1]

] a [ P 1
mBisudvunmsiemile Tasliannnndmil uasdesn nnfuguge
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iftnorth > 1 and north != current_value and north < compare)

{

compare = north

min_point = new point(p.X, p.Y-1)
}

a 1 - @ = a o . ) '
lluﬁuumuummmﬂﬂmuaanmuqmuaTﬂuummnmmm Uasuaunnm

nigaga
if(north_east> 1 and north_east != current_value and north_east< compare)
{
compare = north_east
minPoint = new peint(p.X, p.Y-1)
}

mBeudovamiieas fusenTasfisunnndmils wozesndnagags
if(east > 1 and east I= current_value and east < compare)
{
Compare = east
minPoint = new point(p.X+1, p.Y)
}
/mBsuivurmafiane fueenifsaldTasiinnnnnimils uazdeoniinha

g
if(south_east and south_east != current_value and sonth_east< compare)
{
compare = south_east
minPoinl = new poini(p.X+1, p.Y+1)
}
imBoudouimisinidTasisnnnndmils uazdesniindreguge
if(south > | and south != current_value and south < compare)
{
compare = south

minPoint = new point(p.X, p.Y+1)



mBvuisusmsinne e Taoiisunondmils uastesniindra
Qugy
if(south_west> 1 and south_west != current_value and south_west< compare)
{
‘compare = south_west
minPoint = new point(p. X-1, p.Y+1)
}
im3vuifvusmaisns SuanTaoiisunnnvile wesdeuniindguge
if{west > 1 and west != current_value and west < compare)
{
compare = west
minPoint = new point(p.X-1, p.Y)
}
mfeuivusmaisas funnifeanile Tavfiannnndmils uazlesn
n3gaga
if{lnorth_west> 1 and north_west = current_value and north_west< compare)
{
Compare = north_west
minPoint = new point(p. X-1, p.Y-1)
}
mdendiunsoinga start Wisga Goal
Pseudo code:
Point[] generatePath(point start, point goal, int width, int high)
{ whiiegluga (xy) v Tinidusige goat Sy 2
while(value of point[p.X, p.Y] not equal 2)
{ smfsufvumu pixel ifavidumisde i fiszindoud
point p = minCW{p, width, high)
if(p = null)
break;
Add p to tmp
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3.2.1.3 Line Drawing Algorithm

Line drawing algorithm ﬁJutTnna"sﬁuﬁ11’1'&111%’111%’1mtﬁumnﬂnﬂﬁﬁﬂ
é’aﬁﬂqnnﬁq uiumnqwﬁnﬁa (x1,y}) ‘lﬂn‘i’wnﬁﬁm (x2,y2) 8 INMIHITLUZHNTEN9A
#4839 n1mfuﬁ1n1smﬁﬂnm1ﬂqaﬁﬂﬁa'lﬂﬁ'waﬂﬂm'h famwunagatiosseyluimma
1o ninfuhimsnadunngaiinilelusegafiaes (o]

11541 Line drawing algorithm 114 ez ldmFumsnuduntosn
(Series of Waypoint) Wumsadraiduniaeindumiait 14010msuns (Wavefront algorithm)
Fuwsh I 1szvemefiduniudumaitldvinmams TavezSnnurga st TUage Goal

. 2 a A R g 4
KAY1NYA Goal 11639A Start NInNUNBvUHBuMITUMTIduigafeEenidumaiu

Pseudo Code:
Point[] generateOptimalPath(Point[] commonPath)
{
=1 CC  /AMuam Ny 1
point optimal = null //ﬁmunqn way point I3 f fhumin
po'mtcheckOptimal =null Ilﬁ‘lﬂuﬁﬂﬁﬁ‘l‘ﬁﬁ1ﬂ§'m‘ffﬂ waypoint datl dusrin
#UR list point d1M3UYA Start 116999 Goal
List<Point> tmpS2G = new List<Point>();
AR list point T M5UYR Goal 11539A Start

List<Point> tmpG2S = new List<Point>(};

iwualdyn optimal fioga Start #1dvnmaafiaudumeiiidnnmsunsd
i way point U170
tmpS2G. Add(commonPath[0]);
optimal = new point{(commonPath[0]. X, commonPath[0].Y)

/3o MsA%Y CheckByDrawLinetfoiingannaga Taui3uvingastar unzqa
gatioveadunait Ionmauns Feitfie 3a Goal

while(CheckByDrawline(Optimal, new point(commontPath[commonPath.Length-
11.X, [commonPath.Length-1].Y)) is false)

{  mugiiauozdiiga  commontPath nuNFenq  sunssantsienid

& a
#4A¥Y CheckByDrawline (4934
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for(int n=commonPath.Length — 1;n > 1; n--)
{ ll'llﬂ"lji,]ﬂ commenPath
checkOptimal = new point{commonPath{n]. X,commonPath[n].Y)
if{CheckByDrawline(optimal, checkOptimal) is true)
{ /MEuya optimal 1uregludunad
commonPath[n]. X, commonPath[n].Y
optimal = new point{commonPath[n].X, commonPath[n].Y)

Add commonPath[n).X, commonPath[n].Y to tmpS2G

}
tmpS2G.Add(commonPath[commonPath.Length - 1]);

tmpS2G = AverageWayPoint(tmpS$2G);
OptimalPath = new Point{tmpS2G.Count];
Amay.Copy(tmpS2G.ToArray(), OptimalPath, tmpS2G.Count);

Hiunal¥ga optimal fo9A Goal A1V IAMsad1adum R 14vInmsuns
é\uﬂu way point 1150

tmpG28S.Add(commonPath[commonPath.Length - 1]);

Optimal = new Point(commonPath{commonPath,Length - 1].X,
commonPath[commonPath.Length - 1].Y);

i ludnyaziRuiuiunsidnnings Seart 116y Goal uatlumsiinga
Goal 416399 Start

ARMIUMSZUEN TN IIMTERINGA Start Tldaga Goal Aumaidn
9107 Goal 1639A Start

A8 1526EN 1991077 Start TigA Goal Hiszuzmadooniszuzmaninga
Goal 16390 Start 1diRen1didun1a91nga Start 11619 Goal

/f1520EN19010gA Goal 11/83ya Stanfiszuzmataundiszuznaninga

start 1113399 Goal Ivifen1didumaninga Goal lildagastart
}
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msonuuuihan sunsussiniieonitlu 4 damdng ldun

3221 umnuadeyaveanuil Al 3.5

|\ HES o
i 3.5 dowimuadeyaunun

Tauit

. Grayscale fip M WEmSuLTuMIMEIIN

- Map Width fip anunfevesufimahaiei luszum 2 7
- Map Height 70 mmqwmf‘t'uﬁnﬁﬁmuﬁa‘luszum 2 iin

- Object Radius fip vinafailvaausuntuszw 2 A

v 1
3222 GuMBUAYA start UacqA goal AN 3.6

Uil 3.6 d2ufMuAYA start point 1ATYA goal point
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]
Taon
o o
. iIMUdYAnNYeIYA start
- | imudgydnualya goal
- Start point 16 ANAYOIYA start

- Goal point fin ﬁﬁﬂﬂﬂﬂi}ﬂ goal
- 4 Direction ﬁﬂ MIUNTHVY 4 AiFna

- 8 Direction D MIUNWTULY § FiFM14

1 =y o L} 5 A
3223 amuaasiia iiludauiaaRnaverng waypoint Nanuan 1deinms

o o 4
Fulisunsu daguli 37

=5 Way Points List

"Omder  PostionX  FPosionY  Delances Degrees
» R o H > 2. 0.6 Meter. o2 118
F A\ Ll 10255 [2 3:201 Meter. j2o3:-1859°
e 005 13,54, 0.72 Meter. '
2 foes |

‘4

79 3.7 drunaifAves Waypoint

1 1 A A o
3.2.2.4 @At dludiulinaatrnm 183010 tmport W luTsunsy
é L J ] 5 -]
e ludmtivzuaainisinunquesllsunsy Mamsivuage sart  10ZYA goal M3

L] o A
uaaudun1y MsuarUFUNNLBYY (A Series of Waypoints) A1l 3.8



35

P d
U 3.8 dm@asuN (Input Map)

ninmahavvesldaunsy
AT . d
diovhusuimdnn luTdsunsy nazlafoyaununasluTusunsndovioouda
o A & L L 1 5
TWsunsusgrimsvwifavnatoadunmnlasaseiddudnuoud simiulddlFou

o = \ . W ] E
ﬂ“‘”‘m?ﬂﬁuﬁu {Start point) llﬂxﬂﬂ'ﬂu1ﬂﬂﬂ’|ﬂﬂ1\l {Goal point} ﬂiﬂ?ﬂﬂ’l\ljﬂ“ 39

351 3.9 fmuAgAiEHAY (Start point) ttazyarla1em 1 (Goal point) Tunrufi
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diefmuagaisudunazyararonniouieouds gldauszauniafendnyas
& () ) L
msuninsznoidnamy 4 Aemamzuuy 8 Aen uasTisunsueziimsuns laums 14
o A 14
Wavefront  Algorithm 91pgamnsdaemandigasudu vimiuldsunsuessimam

A 4 a’ @ O L] d
dumanduraglosasudnhmsadaduna daednald 3o

31 310 Mpdmsadaduma

4 4% 4 o
dieTisunsufunudunandungauazasanonds Tusunsuesimsaii
' = a A ceg wa
@hviuton (A Series of Waypoint) tRermmnfszaniamlunisadunsndoui 1 fuyjuoud

é 4 LI L ] A
Faazvh idunafissusnunnanindy dwietegila 3.t
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] ] & o 1 ' A
witu IR mnjusudindouinunduniiosy Yuoudzindouilaold

4% ' @ @ o
FTUIMANAUATUAY AIdIBe 1N 3.12
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3.3 uuInaveIszuviaeIIY
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\" v
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1 1 =Y o ]
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(7.40,-1.87)
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Waypoint X Y HugImy
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2 -11.13 6.40
3 -9.50 6.36
4 -6.43 6.87
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6 1.23 0.00
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