ACK 2024 st=atEfs| =2%! (313 23)

Q-learning 7|4¥F W71E & A&F8 F2F A ~H
g S 71/\1011 uu/\o]-l o]/’\gjl

o] sjol At el F 7] A wfo] & 3 81
pollux1472@ewha.ac.kr, kimkite@ewhain.net, suan7967@ewhain.net, 2170078 @ewhain.net

Autonomous Parking System Using Q-learning
with Mecanum Wheels

Hyunsoo Nam!, Seoyeon Kim'!, Suan Baik!, Seungwon Lim'
"Division of Mechanical and Biomedical Engineering, Ewha Womans

University
2 o
B =R wydde &85 2y W A5FA Al2"S Aosrl Q-learning Uil E
S ARgsto] B F3} BolMe] F3 ARE Mg on, ANGoR mio] BE £ 7
QA GEeA oled F JAEE AAEATE B A AslEgol A8H FA Al AgA
2 BolFm, FF A4 BANAL Hg AEHS AN
1. M2 ParkWiz $1< S8 32 WHS dgsid, &2 A
2% S7ER Qg Fa ¥ RS EAe dd A Aol A 7V 7M7ke FAAE S Adgeta, Abd g
slof A AZ+ek Als|H EAZ FAsta k. Ae T ARE E93lo T AMu|2E A=
Fe7te] FaF FHES 1065% =, =S o ¥ T 2¥e F3 F 7 ZREE QRIEE
Az A&a RAEE As) F3 T3 B A Aetal Aol 2 AAMZ AW FEE 1Y, 259 A
= 2o AR Kl e Aol AE Fd AAFo R ZdEE AAY. T A
o2 #Adsty] Y&l F3F S =olal 84 2] &x2l Raspberry Pix A4 Ho]E & 7|wto =g
ol FxE 7}sdA st Alx2®Ele EQlo] HQ ) Arduino®] % W#HE HZ3H, Arduinots A X
o 2 A wytdE S o] &3k Fsleg V) EHE Aoste] AHEHS Aoz F33T)
W 252k Al 2E"S gieto 2 A eksit
2. 2B
B AFo A E Q-learning 7|8He HZ AEZE
T3t WIEE AFFAR A|A"E Aok
360°8d 2 2 ZFdo] JlEek WItEE FA 25
o7 FAihg FIAA FAIF sbeed, T3 28
w2 Zyet 4 9= A AES FAEY T a8 2. 7% Ag e
(2" 1] 2 Alx="e] FAHZotd, AREA7} 21 H7t4E
== =] S w7hd E 2 45°7tE9] A B ZEo] Hel & F
MEEs Zg Fxo ulFolth dubAel uly 9
- (= ==l | del, RS A e &% wEE Py
|l =5 ahul, oz e Eeol mal 44 WFow ol

<= 3
T ’ Aga Ao 7 2ee W 34 W aA
=

: o] AHEA Mol ssET) oo g FAER
— 29 12 o AR, TR, AZHAS) F, A 29, At
H/W A28 TA% H/W A28 s21% A 5 g3 weko g F3s 4=




2.3 Q-learning

Q-learninge off-policy 7|%+e] A= A
& A|ZFXHTD, Temporal Difference) 45
Aol W Eoltt, ooHEE dAl FEolA H
B o] mE BAS w" o HHo A
gAet g AEjelA HAHY HFFE dHs
gk 7tA FEE QdolEste wAojth g W
g wep dE-dls e THAE AAlskE (A
(1), e FeHdA HAe P5S Fseh

Q(s,a)—Q(s,a) +a(r+ymaz, Q(s",a") — Q(
Q-learning 7|¥F A= AS dug S e 74k
Z FEy 24 Wstel = setrE 24 gle] HAH
of ARE 222 IFE F A o=
el E(Ax, Doyt AlEd 7N e & (RRT)
Hoh & 484 frdd s zeh

w

Q
s
=
1>
=

=
=

Total Rewards Over Time o

20 1 RIS

EEEE

77777 — Total Reward per Episode

I3 3. Q-learning g5 ¥4 2 Ay}

2 ATl s FARe 2R ol RS grid
world® RRlFehglar, S A Sk AAF A
A% F Ydate] M 2 ARE HH ARE bE

sto] hte] 9 Amw A A
24 AAg 3
fZ@ Aol NS Ea AEFA An2E o] g3t
Atk <1> ofFgAeldel aAF ARE FTHI}
o] AlZEth, <2> 'FARE] WES Fau,
Raspberry PiclAl 52 #te] Add duess 23

sto] H A9 A2 E Addstt, <3> FxF 2 b
SHE HH A2 A gEEo, 92E b2
AAw o] 9l <4> Arduino= AlEd EAlo®w

2

S 5R Fa 78 WEE nEoR 9XE b
dolA AR HRE 9Joj2t}. <5> grid worldol A
sh5E 2R AR2E FAY vl&d 9HA cm @

A= ZAFZE: UP 1981 = LEFT 18 = UP 121 —> GOAL

I3 4, "B2E 1399

n

XY S22 AN
HEE dHHTAL.

~

O o g N
©

< ® [ 1

a7 5 =gl s

RuA )
ol 4l
0
02

A

=2
£

- ()
N
ﬂ>4_4‘

o > Qo

AR An=
-le

arning 7|

¥ ol

@

QL
fd
N N
024:,“
s
o by

I
et}

e
A2
N
A
o
e
2
off
N
Y
2
o e g
ol
ol
o
T

ftlo
=
=
Toh X
%
o
o
o fo

fod)
o
T

o

T ok
byt

2 o
off fT b
oo

rlr
AN wg
R
P
=
[
(ot
2 op
wH o
L
olf
EAN
X o

o
2o
o
i
o
ox,
ftlo
Hi
R

% L 1o
o

P l‘.?L ol
N
24
o
1t
I

o
=

do 32 Mz

o By
-'d N o,

frt
to o,

(1] wWizbd 53 Ag3F A= jas vzkd &
o] A} A =E, 2015.12.17, https://www.hell
ot.net/news/article. html?no=26599.

2] =9 9 17, "wzbdd 7Inke] AWk o]&
28 FPds H7L S AAA A =RE3] A
vol. 13, no. 4, pp. 374-379, 2014.

[3] Du H, Hao B, Zhao ], Zhang J, Wang Q,
Yuan @ (2022) A path planning approach for

’

mobile robots using short and safe Q-learning.
PLoS ONE 17(9): e0275100. https://doi.org/
10.1371/journal.pone.0275100

- 858 -





