Q-value 7]t EZW # Holy F3& &8% F3lsh=

[P S [e)
oz, F4F, ol]A4%-
A& o) gal

scyu@cml.snu.ac.kr, seokhunju@cml.snu.ac.kr junglee@snu.ac.kr

Reinforcement Learning with Q-value based Trimming and Data Augmentation

Seung Chan Yu, Seok Hun Ju, Jung Woo Lee
Seoul National Univ.

B o=RdAe 719 AA doldel md dely F4 o
Al dolEel disiAwt vloly S-S &3 o)E 4 ]
e EYW st gl A ge AEgv ol®A ELW dol
ey S5 283 Wis nluskqlth

2, gl Egol @ Ao i dolEE s,
&l kel Q-value & 71Eo2 Y3 IAY e
B TS e Wy, AA deolge g

oY

tlo

{

ol
32

cartpale_q dist step:1000 cartpole q dist step:33000
I.4 &
olulx] 7§kl dolg  F4  7IHL, LeNet-

S5[11e1A 58 AZsle], st ® ol dloleE 53l

23 Overfitting) S A7 & FHYEA

AREEQITE B AEsts BokllAE we ouA

tolgl  ZS7vto =2  Deepmind  Control  Suite

gA[2]oA Adees  FATIEI TSI B e o om o o ke mowe om mom

= 971 9 Yoyt AddEE dlolgfe] isiAnk —— T

Holy S-S Hgstd, ANFS 24 SAlol gr
Ae TS FAFHEA FlsGith oy AdEde
HAReward)d 71ated Q-value & AFE3SIITE Q-
value 7} #2 HolHe £& g WEgo] olyr=
A €] (Trimming)dka, & gk H3 754 (Overestimation)
d 7hsAdol =7] wiiEel ulolE FAelA ALkt

I. £

Al i

WA dolg Efn MAAEZ 9 st&5Tol dHolEES
Q-value X7} @A HE=A Ay BTt Figure 1 ©]

HEL, HAH(Reward)?]

SdelA Alefsta, &

gk 85 Ato]FedlA HolE Q-value wXolth. sy o] &7 wEe] YA

ZNbl = 7F9-AIQbel Z7ke BEE Ho|A g, E5o] } . i

AR5 234 @deld A Age w4 AT ol B SHE A wE Fd)
ARk 53 gy FHteR JMH %2 Q-value 9 SEE o] folE AUk goly =7

AT 50%°]  HelEd  dis|A R HolE TS

3¥7F AAE HFH(Overestimation) 2 F=3- &<l

8k 2= 919} Agatqiet. ol sk, wl step A EFHHS
7k gaelsoR Double DQNMI] = ARSR7I qeysbyl whd)2 underfitting B4l AW 3 5 317]
W&o, 3 step oA T Q-value EFE7} ZEA = i

AL B8 2= 9th. Double DQN & A 334 2o, &4 step A= EY glo] BE dolgo|

wAE sAsty] A VHoer, T/ WEHIE dolg =74< Hgsti, &5 step A= HlolE

AR&- ’

3to] AAeE FI1e Q-value FollA © FL Q-
& FH&A BF4& WA= 7IHo ok Efn & o 50% dHeolgHdw dHeoly E=%4S

Hgat soit Edd WS Agsdch doly



FAgozs Ao W e Ta9 gHd Q¥

olu| X & oY Random Translation & AF&38}% T}

ol Random Translation

=

Figure 2 Hlo|E] &7 Wi
A% 2

& O
Age

9] Cartpole-
Cheetah-run ol &3}
Cartpole ¥732 ol Hoj717t AZAHAUE FEHH=
#do] 1 7, Cheetah 4L #AHo] F 5 7=
o]Fo]x o], Cheetah 7ol © Hitstar o
g7 ol .

Deepmind Control Suite

Swingup T}

Cartpole-Swingup

Training - Evaluation
curve curve

° 20000 40000 60000 80000 100000 4 20000 20000 60000 80000

num_step num_step

Figure 2 ¢ #t}.
Figure 3 Cartpole-Swingup 2 @23}

Sade doly =W oy P mF

2
oo
o

Holar, F2Me] BE dlolgo] did] dHole T4
A& gizatoltk. 5719 ¥29 Al=(Random seed)Z®
A

S5e QA FFES A How TAHAG. 2

o

ohtol At o £

b Eols £ e ad=

T
32
K
[
",
b

Cheetah-run 9lA]e] A3}+= o}g] Figure 3 9 2t}

— ours — ours
— baseline 250, — baseline

Evaluation
curve

Training
curve

0 20000 40000 60000 80000 100000 [ 20000 40000 60000 80000
um_step

Figure 4 Cheetah-run 2@ 23}

npR7tA 2 s de] dolE Egy A& Wy E

ok, wR AR 5 e B A= AdS

Agstdt. iz B =g AAF Wy Abo]d

frojmgh xpolE 3t7] AESUTE Cartpole oA A H
=

AR FolEs &b ZrobE & glodTh

o
=

[e]

=

H
iy
it

ox I
o Mg

2 Hy 2 ro S o T
o o N

R R

o e

AW s}

ja o, o\ ~

o

41 Lol

P BN

£ fy o

> te

In % 2

E et

f 2 oo

>, R

3|

i e
¥
S
o
<
=R
=
@
N
)

stARE AEi7E @ H33% Cheetah-run
FoAvE AolE Hwy] oS HEd
soft EWe SlolHseuHE F ¢

dg deAdo] e e Bt

2 2%
R4

2, ool )y S pTh HE o 2 fo

1 oX o,
Wmmﬂ

ol
2
X

ACKNOWLEDGMENT

This work is in part supported by National Research
Foundation of Korea (NRF, 2021R1A2C2014504(25%)),
Institute of Information & communications Technology
Planning & Evaluation (II'TP, 2021-0-00106(25%), 2021-0-
02068(25%)) grant funded by the Ministry of Science and
ICT (MSIT), National R&D Program through the National
Research Foundation of Korea(NRF) funded by Ministry of
Science and ICT(2021M3F3A2A02037893(25%)), INMAC,

and BK21-plus.

SR

[1] LeCun, Yann, et al. "Gradient-based learning applied to
document recognition." Proceedings of the IEEE 86.11
(1998): 2278-2324.

[2] Tassa, Yuval, et al. "Deepmind control suite." arXiv
preprint arXiv:1801.00690 (2018).

[3] Laskin, Misha, et al. "Reinforcement learning with
augmented data." Advances in neural information
processing systems 33 (2020): 19884-19895.

[4] Hasselt, Hado. "Double Q-learning." Advances in neural
information processing systems 23 (2010).



