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LOS-based Local Path Planning for Self organization of Unicycle Swarm Robots.

Hahmin Jung®, Dong Hun KIM™
Department of Advanced Engineering, Kyungnam University”, Department of Electrical Engineering, Kyungnam University™

Abstract - Simple quadratic potential functions for unicycle
robot path planning are presented, where proposed algorithm
for path planning has the different environment for each robot
based on LOS(Line Of Sight) between a target and an
obstacle, unlike a conventional path planning. In doing so, the
proposed algorithm assumes that each swarm robot equips its
own vision instead of a ceiling camera. In particular, this
paper presents that each robot follows its different local
leader. As a result proposed algorithm reduces local minimum
problems by the help of each local leader.

1.4

e
{0,
oM,
i)
2,
rlr
td
[
[l

Bo| g ARE A&y o 7
o st TAZ AR ada ¥
A HHA A7lE AY Hast TAE 4798
VB =R oY AR &4 A4 A
AbolE 2RSS o LOSE 7oz i
ZIAA Ao 248dE 24 R
ojd ME e .
Az HA A= L‘}% 24
Ug Folgth THARSE 30G o] FF4E A&
Ao YAl HaAHel| e BES Folith =R
A7l SlEA AdR AT ZEo A A A

e Al mehFelh

{1, o ogt >t
Ol )y

N
Ho
=)
>
I Ho 32

|

'ﬁ—(ﬂ
BRI iy mlorl

o]
7}

i

FLIAOIE 252 =Y

2y wae wae 349 weel € =0,.0) o oA

FAE el o714 3] MEE 914 x, y 79w E e
Jol Y@ Weizow gAYt £F UL e gk

cosg, 0
. Vi
=| sing, 0 [ .
W,

0 1

% ohgt o,

1)

H]oia ‘rij_ %_L—TJ—

Vi=N iCOSA¢i, WizkA¢i+¢di (2)
9 2l o] A] P, =\1Ax,2 +Ay,2,Ax‘ =X, —X,Ay, =y, —y,Ap, =9, —¢,’
P =atan2(Ay,,Ax;) 83 k,y >0 o]},
Pu(xus¥a) = #Ee Axolth olgld AxE 7o o=
Ao T HEe ke et 2ot
Xy =04F; Ya =0k, (3)
a e a% EZOAL 9T A% olko]a} 2R Parol 4

Sgroldh. FiFuF) = g4 40l oalq tixel wojzin,
F o Ae e ol A q%oam

3. AE AR : EHM B M7

3L 1F o%, % 33
A= 27 2A4sEH A9 A)~d™
AR B OﬂOWE

[1]e] Ewlol4 Aojsht

Eol 4 7
APFS’H AE

o
=i

b OFS e FElE o]Fo] 2 Y Wolx WA A
?‘ﬂé‘}ﬂ 30%101*4% UJE% AL ofyrlh thA] @ald Euol A S
93 Aoz} obd AL I
H Efo A= fﬂl% aglely] AAsiA oA WS 1
#algrl 28 FREEL U MPES AE 9 RYgow
714 stk AT, 4 2RLE o] 23 2R ED FHe o
S Ay 93 AAFHS F9 3 Ag gehERES ALgF
o AR AL 93 olxEFE wsolx THA dFE e
3} e},
U™ =U? +U¢
— S, g*2
PIR “ « 0¥ )
24l d-&ste I o ﬂ]r élﬂr.
F'=-VU’-VU¢
2c ¢
=2 {%}—C,W
JEN,; (Z +DV, D (5)

wie 2Egste A Mol ¢
93 ¢, I, Folwel dg 4

0’ "0

K
S
(<3
)

4. LOS7|HIe| 22X 2] OI

= AolMe AAAHR] LugEs S8 clojdELe] ze=
5] 0]

LOS°] A 7EA] Al o] 29

Al A el M 3

SR Aolold AA 2WE ool de A & otk aAw
XL011-—301 A A Age e wgbA AAE LOSYI
e Zabdel Evloldg @7 Ad 2 2Re AW gueE
& AkETh o W 7 mie] 91X wepy =g AU
g i’*ﬂﬁoﬂi 7HE A9 olxd =R, Ry
23, sl k.
LOS #4% 49 ¥ ot gk,
LOS : Sy, & (Pl(a] =2t + (@) —ab)? < R) : dlo]AE ke A
AHSIR) <ol dle]dEE] Ak, [LA{ PP S,. 5P, el

& A9

) L= ool HE kel AAMI St A FojRol

olg] Holx ¢k do]MEES veblth N.=S,-1, : kool
E71 A4 el WelA A4 & i ool detg ebulc,

P,
@

P, *

i
5]
o

p@ P,

J8l. 2 MZ CIE 23 2|0 M=

Figure. 2. Selecting of the local leader for each
robot
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Figure. 3. The three case of LOS
(a) no consideration of LOS (b) consideration of LOS
between agents, (c) consideration of LOS between
an agent and a target

o

a) LOS7F ¥ HA gskor RE Ao ARE
ojujelt}, whelr Py 2R FelE H el Py, Py,
F ARE o ALgste xdd =5 A4 O
= (@)% T2A FofEdd oA HolA A" T8
e JRE ARESHA dFeoh SHANE o[ HxEe

4w

" v
L

],

By

& W
S
Ir

fr

ve oeHe X% Anol oaN FE

3 (@ Pym¥ol Foj=ol olsx melX

mxEe ARE AFEEHA et ootk o] du LOSE
| melstoel meb] F oo Aol e SueEe

e Aotk Al TeA ()b APAGE AL

3, (0F 7 2Rel Advtel Avets et Aol

}.

[N Act S T oA
ol X oo kM |
) o

2L

N

o Mt
el
Ly
30
o

o,
oft
ol
1>
o
= C
~
02, —+—~
to
e
o
i _1r1
o N
BN
(e}
> o Lo
X
2 v
rlo
oy
Q
15}

#

RN
O
R

Boa el
2
o
X,

o ¢

2
o
o, 1M
o
. J%

NS
o,
%0,
u

AL T
[

A
g
2

2,

R
T
e

N

ZH S wAgstel AdEdnh wEka A
e ME A o] ggrow 2
B7F AR 9. 29 el A
239 S49E gt Py
Si71 Wl #ErE " gy =
Py= ddE obuARt fHE &
th Py HXES HA Xz, xate el
urekA FRle] 2R FolAM dEe o] FgelAE= Py
Brh= Pyokel 727t v 77 Wil Py =AU A4

a3 o] Eeh,

[l
e
I
=1
1

lo

Mo
© 1o
&R
,
offl [l

xS

N
o2
o

lo

-

oZ
Ho >

S
58 websla, Pysh
of A E welt

f
s

fa
O

o O

_

I o g
so
N

& o H

L
a

fin}

o

S

5. Al23l0|M

WA AE AEdelAe BN AdE FudFe 4%
Arbad 19, 5t A9 2REC] &

Aoz wets Ae nolEth F 4ol Afdel el
2RER PRAA 2E AL

(]

3}

O~

2 o3 TelAe] BEBS FalA
olml ~g =y Gl e

2

2 =RodAe 2dyd fFUAEF2ES oz AAAE
of Age LOS 7|Wte] ¥eld duglEsS TEAY. 2dn 3t
@3k oA EFE ALESle] AR I ke 2ES A9
A5 HHE A& AlEEHol AL ol U&S & HoF

PEe BANA HA FUAelF 2o

SEHES Oer2ch

[ 202 mereict ]

SEEs [et2tch

2xel 2Re
her2kCh

ST E SEEC

PIXIE H0ot2tCh

T4 #S 9
Figure. 4. Behavior flowchart
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Figure. 5. Proposed algorithm-moving target
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