Critic

BB_E—IR RL BUERS FA THIREAIE Learn — Actor BBX—IR B JE Learn BHM—1RAG XK
NU{# Critic

MR Critic 2B AEFAIBIR,1XA Critic X Learn Actor iX/NRFG, B EEREAIESED

Actor-Critic

No Reward: Learning from Demonstration

Critic ERITERERITH— Actor BIIFR BFIMECEE— Actor, ERISEY 6,3B Critic B9T/E
P2 CEHHRINERIX Actor, EEEIE/MEFHY Observation BEIE— N EE 1 N RERES
53128 Reward

BB Critic B ZFARINZH, BRI Critic EREFXREERART, B Critic 2iREBE BRIE— N
B RN AT Actor FRENE—™ Action, EIXRE #ERZHIREIHE T BRE T k&1521Z /D Reward

* Critic: Given actor 8, how good it is when observing s (and
taking action a)

« Value function V?(s): When using actor 8, the discounted
cumulated reward expects to be obtained after seeing s

@EEE’JJ& J:ﬁﬁi/%ﬁ’] 3(/\ Critic IJLHEQ Value Function ?3513_(4\ Value Functlon }tﬂ];_;_ﬁﬁjc'aﬂ’]
VO(S) skF=m

EARAR s, B EIEFRATIRR, LA R EE ARSI EE— T VERE — P LR 0 Y

VB(S)
VB
E » Scalar - -

V9(s)is large V9(s) is smaller
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XA AR 6 RFXA V , EMERHINIRE 6 XA Actor, EIIEAIRA Actor BRISHIE 6 kx4 v,V 05k
E— Function, ERTEINE S AFAEE— Scalar, X[ VY (S) skEmx—A Scalar

BB ScalarX N EUERIE X2 1X— Actor 6,57 LFRAVIXAN Actor 6, BUN5REZ! Observation S IRE
FEINBXA S BURERKEIHE 1% FRe152I89,Discounted Cumulated Reward 2%/

r 2
Gy =1 +yr, +y°r3 + ...
XAMY Value Function BRI TE MEE X X E— Actor Kk IIRMEECELBEFE— NI
B, Bk 418389, Discounted Cumulated Reward RiZE% />

%A Discounted Cumulated Reward /RRJ B ZEIT B EREIE SIREENREELE T Actor 6,8R
REBZXA State s IHREBAIRSBRZVRXD G ARFHEXANFEEITRHANE T
{BRXLX Value Function, BRIEE IR R EER Ml KRB B, A2 BT RYEEE S iEM
XA Actor, ERTLAS RN BRI BBX R Value Function EMAYZEIE

23R, BRIZREE Value Function iIX—/ NS EE, EEEETUNIR, ERIX NS EE & FRMIZES
BEIREAY Cumulated Reward, AfHEE, B 9% XN EIEE@A B RZHINEA

V(s) is large

BRIZIRAGXA Actor BERBE, EE2—MNFH Actor, ERBERB TINEARI Actor BRIE TR EHSBEIR
%2 Reward

BMGIX N EIH, X EE AP E

V9(s) is smaller

HRBO%R, R RER T R TN ENZILE T BRI LB RIAY Reward FiELARA BRIXLLEN(E (RIBEE S
IR S RIE (B2 Value Function ZBEMAYEE MEXR N ik KItse 2Bl TBNIZ S
18712 /bfY,Discounted Cumulated Reward

BXINBE—HERASFIFBEANSERBR XA Value Function 28— L#x 6 B9,1X4 Value
Function, IREZ(IIMERAY Actor 2BXK{FRY, [FHEAY Observation, [EHEATHFKEIE, A RRY Actor, ERIZE
1B2IARERY, Discounted Cumulated Reward



BN FEZ5IFRIFHMERRSR BRISFA 1B —NMFH Actor, BELX NI EESE S Value EEIXNEXK
EHESERN Value (BEZ2{RIZIRAY Actor HELRIE, BEIRBZWINEARIE BBHITERIX/NEE, BRY
Value t:2{FAY, ENBE—HINE AN, EREENR FEMMRIE 7, EIRAEARE] Reward ;XM=HY Actor £
XANEE, CeaEERIR V tB2(FAY,FTLA Value Function AOZ(E, 2IRMERI S A FEHIF XN E
Critic

How to estimate V /(s)

Monte-Carlo (MC) based approach

BB Critic B/REEHE(E A, 7E Reinforcement Learning Z &l FA IRiH—T Critic 2REEHIIZxHKAY,
BRERFE BIY)I1%5 %, E—Ffh /5% 2 Monte Carlo Based f755% X045 ik, MC

* Monte-Carlo (MC) based approach

The critic watches actor & to interact with the environment.

After seeing s,

Until the end of the episode, E V.E L VE(S }HG&
a

the cumulated reward is G/

After seeing s,

Until the end of the episode, I2) P '
the cumulated reward is G}, E V" — VZ(sp) =Gy

SNRZF MC RO73EA9E (RFHHE Actor EXIRIMEER), EaRE4, B0 Actor IRIMEERLUS Actor &
FuX NS AR S5 R — L AYER

RIS BBX AR, (RAY Value Function BifSEI—Ei)l4 a8 XEIGRHSIFER NRER!
Sq VERBN, CRIAH XN VO (s,) BIZER G'a MIZAHLT

BMRIZIRS K sample ZEI55M— Observation, EEIBM— K EIHE BRIt 5 &I ESZIRY
Cumulated Reward £ G'b,HBXMNEHE {REGX A Value Function 58I s, ERAIZEE Vo(sb),ﬁBiZ
0 Va(sb) FRAZER G'b i kiF

IEXNEEE R R AER Actor, 218289 Cumulated Reward, BRIERTTARF AL EH, BiESXLL
WIZREREEI%5 Value Function,§F X4~ MC .2 —MREXRIEE

Temporal-difference (TD) approach

ETRBEIFERIIREIBEERIEE X MEXIUE Temporal-Difference Approach 48572
D

A8 Temporal-Difference Approach, EFRLEMEINSEER AR EIHNK, 74 8652012k Value B9
ELIRREER—4 Observation s; 9,FZ s; RIBHE 7R Actor HifTT At 155 Reward rt, fAJ53%
TRBER S 1 XERHEER YEE RIS —EEEL B4 Vin(S) T HEENXETHIERL FaT
LAZSREHT Vi(S) IS ET

ABANERNEIXF—ERFL BRI LAESRT Vn(S) S EE HEHRYEFAL, ERIFERFEE MC 2E (FET
SEEETIE M AR RIS EI—5E)) 1455 1 AP R AU ELSE RIS, EER R RIT, SRFMISBA2ER ©
IKIEEE—HAHEL K BKITEASER BMEXEEF A (R MC AFEIEARES
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ARX AR (R BERLA LB ERA TD RI7504. 47 AREER BRI FRIRH sEKIIER V(S)
BRI HNFE—TV O (s¢) IR VO(s141) BAIZIERIRE

VO(se) = e + ¥7resr + V742 oo
VO(St41) = Teg1 + ¥VTegz +
VO(se) =yVO(ses1) + 1

AWV Y (s,) MEEZ 5,250 Cumulated Reward BTLAV % (s;) BER 7t + yre1 + 7 rroo LA
i3

RIS VO (5p41) BRE T4 + Yrepo LAULSSHE
BMRAETXTEEAN VO,V 0 (s¢) IR VO (s111), ENZIAEEXEN

(RTLMBEERIXE—NRTFAE VO (sip1) L v B rtdB VO(sp01) S—T0ER v BINL rt3a3s
BV O (s¢) LAV O (5¢) BR V9 (s441) FRIBEIXEEFHIRG

A A —E R RS F AT LAZ ) |1453A1 I/ Value Function,#5%2 Value Function BJLA#
B XIAFA BRI F

* Temporal-difference (TD) approach

S, A, Ty Sp41 7 (ignore the expectation here)
VO(se) = re + yrepr + ¥oresz oo

Vﬂ(3r+1) =Tt41 T ¥4 +

0 — 6
S¢— Vg L Vﬂ(st) v (St) =yV (st+1 )+ Tt

— Ve(st) — ]/VB(St+1)4—h- Tt
Xy

Ste1— Vo — vO(si41)

AR EEER, BB TIE X E—E R FATFIE StLZ Value Function BEBEIV Y (s,) FA1E
s¢+1 1RE) Value Function ¥ E3 VO (se1 ) BARNIFAFIEY O (s;) BED BAMERELE
VO (s411) BiZREZ D BATSEXH M RAMTESZ ERNMECIHERMZES S

RIE FEX— AT ROUE V(s 1) RE vVRABBERV Y (5,) 3BV (sy) Bty & V(s,1). 5%
IR rt MDA, rt TE08 RINEE EED rt iX—E R

BATEREY O (5¢) BRXA V(54,1) ZIARIRERFRARAIENEY O (s,) Wit v S-E VO (5141 RIi%ER
rt ST

BRXNELE TD 195



MCv.s.TD

XFNT & ESHMRE KT E RN, MERRIRIER, FEREA0ERL BHEAY 6,/RA MC BR TD EWER /REHk
A9 Value Function fREAIgE= 24—

BRI B — MBIF XM TR T A0, Bl TRERE—A Actor X4 Actor SRFMEEFNNT T H—N5
R/ IR, S45AO0 T L B BRI kAR e e, — NE S B B AR T
* The critic has observed the following 8 episodes

* Sq, v = 0,55, 7 =0,END

* Sp, 7 =1, END Ve (sp) = 3/4

* sp, ¥ =1,END

e s, 7 =1, END

* sp, 7 =1,END

* sp, v =1,END

¢ sp,7 =1, END

* sp, ¥ = 0,END

(Assume y = 1, and the
actions are ignored here.)

FRLABBAN Actor S8—IREITHAEAIAHER E5cEE! s, XEE, 52! Reware 0

ETRER sp IXAEMHE,SZ Reware 0 AR

ETRXNEIES TR EEES sp XADEE,52) Reward 1 ##EHR 1

RE—HEKER s, XANEE, 52 Reward 0 FEER 7

BRERA X0, 5 To Actor, AT BRSNS Actor BRAITHRRIR Y BET 1, tEHEIRB M DiscountiF FB
ZA sy BiZREDV O (sp) Rizg2s

A IFEXA VO (sp) ENEEREXANEER s), X—MEH FLESFI0 Reward RIHBE(E IR s, X4
B, BB URERP, BHER T/ UR BIRENEFEEE s, XNMEHE EE s, XNEEZES15E
%/> Reward

INRHRAEE, B/ VREE 1 2 F0REE) 0 9 FIATIIR 3/4 SIREFRAALL VO (sp) 2 3/4, 2280
IREFY

BV 9(s,) BZE2E D ARMEED 50,5 FRIZEASEFIZ > Reward HRIEX/\E) AR, BE 5, 1
TRiz15%)%Z /> Reward

NFREEMER B AERE 047 ZHRZFERE 0,0 BEAR— M ERRNER, BB

HILAE RIS RR 3/4 FERBAS 3/4, 55— SRR, AR ReEH 3/4,48 0 thE—
MEENER SMBErEmERNZZ 0,0 ZH Monte-Carlo BI3ELSEIR

PHER 0 RAFKAIEER s, RE—REE s, LUG21BEIZ4 Reward, iIX2 0,53 s, LUGER!
Reward 0,FB&Z! sp, 8% Reward i£2 0,FfLA Cumulated Reward 2 0,FrLAGNEEM Monte-Carlo B9
FERE BIIBD 5. 8 TREHRN G RiZ2S0HE 0 B VI(s,) RiZe 0, ZZA%RITE, /1
FRBEREFEMSE T IEMEER

E4N5R{RA TD MFELFRR, TSER—HNER
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* The critic has observed the following 8 episodes
* Sq,7 = 0,55, 7=0,END

* Sp, 7 =1,END Ve (sp) = 3/4
* sp, 7 =1,END
. sp,7 =1, END Vo(s,) =? 0? 3/4?
* sp, v =1, END
* Sp,7 =1,END Monte-Carlo: V9(s,) = 0
e sp,7 =1, END
e sp,7 =0, END Temporal-difference:
(Assume y = 1, and the Ve(sa) =V (Sb) +7r

actions are ignored here.)

ER VO (sa) IR VO (sp) ha EXEFA—NFEXAN VI(s,) RIZEZETF VO(sy) Ik Reward 3
BIREEZ 5, 25155 Reward JETRHN 8 BBXAD VI(s,).MiZETF V9 (sp) 1 LX—4 Reward

FRLUZREBXAMEE VY (s) £23/4,%4 r 2048 V9 (s,) BHZE 3/4 AR, 1288 TD 10185£,V 0 (s,) K
%2 3/4

VO(sy) =V9(sp) +7
3/4 3/4 0

{RATge=1an, ABEIE Monte-Carlo iR TD, iEEHRENHY AT LLREXIRY, Bl R RS EHNEREEARR
B9,%F Monte-Carlo S, EMEEEER(I MR ER, s, 25 s, 528, Cumulated Reward 2
O.FTLA VO(s,) HRE 0

B3F 7D M= EERIRIREXT s, IR sy BIFAXENED s ZJIGHER s FAFMWEE s
i) Reward {REUFEE X/ \ Bl l45001 SAMR—TESE 507515 V9 (s, ) ROZR 0, BBREEAR s.mple

RIBRRKRDT BEZ sp, MIZTLUHRERY Reward 2 3/4 RREASKIEFIESAL BT so LIGHEE s,
IEYF r 2 O(BERHABENIZRE 3/4 RRARIEFESAFERI r B 0FARRE s 20

B2 s, BE sp LUSERIRYEIE Reward Ri%2 3/4 FTLAEBE! s, LUSIREEE! sy BMRGZIRIXMHAE
A9 Reward tBR7iZ2 3/4BTLAN TD RIFERE, sp 215EIZ ) Reward IR s, BIRBXER

FRLMRRGZ FTLA 84 B9IXAS Cumulated Reward RiZE 3/4

FRLLEZ F MC SR8, R TD e, 2 M E s
Version 3.5

Critic /BB FATEI4 Actor EEFCRNCERA] =X BERITHBLXA Actor B77ERIBHE, Bl Tk
BB Actor ARFRSTIE Actor ERIMEE R, 5FI—LE Reward, RFIREEI—HEHX A Observation, iR
XA Action B9 Pair

XAME s1HAT A1 BIBRHES T 82— D8 A1BBEA TN A1, B2 Cumulative BY Reward, BB LB
tHERZFEEREE Cumulative BY Reward, AEZEff Normalization 13,2214 Normalization,BrLAF
(I T58, X NREEE— b 23 Normalization
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Training Data

{s1,a1} A = G{ —b
{52132} AZ — Gé —b
{s3,az} Az = G5 —b

s » VB — VB(S) {SNlaN} AN= G;l‘r —b

.

(BN b BUERLZIR S BiAF R BRERIXI EFASIbR —1 V GBS E ZIETIRE VO(S)

Training Data

{Slaa]} Al = G{ —Vg(sl)
{s2.a2} A, =G} —v9(s,)
{s3,as} Az = G§ —v0(sy)

s » e —vi(s) snoan} Ay =Gy —V9(sy)

.

{RIRFE Learn XA Critic LUS,IXA Critic Z8B— Step, EFST=E— N0 EL BMRIEX N3 214
B..FrLA G1' iR ERdE VO(s1),G2' BL2IRER VO(s2), LALLZEHE

ABERAVAERL R P EEREE V B—ASIRAEE BB E TR A RIRA R —T

B ICEFEHXA AtREs, aiXA Pair BSIF BAIRR G RisV ¥ (s) SEESURA AT BRB:A156
RE—TFRAV O (s,) Bl ERR



Version 3.5 {sack A, =Gl —vO(s,)

St

(not necessary take a;)

(You sample the actions based on
a distribution)

VO (s, RERE—EE St LIS B TRAEFI Reward

THLE—MIEE B ABZRSRERIR—NEE & N REASEITHF M a bt (RER BRI
Reward EBAA—HERGIE BBV ¥ (s;) HSLE2—/N\HAE(E

BRI/ NTR EEBE St BIBHER RAY Actor F—ESMITAL iIX—* Action

R 73 Actor A8 Z2EREHMERY, E)IZRA9S TR, BATE ES5 Actor 2ERENIMERY,FrLARRERY S RAY
Actor ,\ESEIHANXAN Action A—EE—HM

A7 Actor BYsEHELSEE—4 Probability Distribution, 2—/MEIXA Action BY space £
#9,Probability Distribution, BI85 —1 Action — Mo ELITIREBIX NS #Kifisample, 4L Action #

sample ZlRYHEE, BLE Action #sample EIAINZ(R (BB —Rsample AT Action HFAMRIE—EE
=R,

FRLABE St ZJ5 E T RBRSAEE REZMnTse FrLMRSE HARAY Cumulative Y Reward

Version 3.5 {sacd Ar =Gl —vO(s,)

———

G =100

/6:3
O ~G=1 '-""—Va(st)
St G =2

G=-10

(not necessary take a;) —

(You sample the actions based on
a distribution)

BRLIRUNERRE Discount A9iE, 72 Discounted A9 Cumulative Reward, BB/ 1iXif, 248 Discount iX
HEEERSE, MRS TSRk RE) (s¢) XBV 0 (s¢) X—IHIE X
BB Gt' X—INAYE 2 EE?

Gt' X—IIIE X2 & St XAMUE £ St i XMEE AT At UG IETREEEIR Cumulative
Reward



Version 3.5 {snas A, =Gl —vO(s,)

G =100
O —~G=1 = V(s
St G =2

G =-10
(not necessary take a;) I

(You sample the actions based on

a distribution) Ar >0

a; is better than average.

._.- ------------------------------- > GE At<0

a; is worse than average.
Just a sample

FRLMF#AT At LA TR B—IBin TEFSEE—1ER 55— Reward B2 Gt'

o IR At KTF 0 183K, Gt KFV Y (s0) iXABHRZR XA Action 2E, 3] Random sample
(9 Action SREESFEY,TEON1ER Gt' BOBHR BN BB EHIT T ALBFTE St ZEEXANV O (s,) HoRHE,
BAIFRERIISHITE— Action
FRLAFRAI AT Action At B9RTRE, 1EZIRY Reward X FRE@EHAIT— Action 18FIAY Reward,ATLAZ
At KTF 0 RORHRAERIE At KFBEERITAI— Action BBXMEHRIXA Action At BELRIFRY.Fr
PAFAETE— AT 0 B9 At

o N8R At /NVF 0 R IXMNTIHY Reward, K3 HAT At 82K Reward /REEHERENAY Action, IZHR
H— Distribution,sample H3k# Action {BZIA%X A Cumulative Reward BIHAEE(E, AT HREX At
XA Action FrfSZIRY Reward BBX/MATHE At BLEIREY FrELEHAIK At
FTLUX AR AR R o, R IRAZIE Gt iFdsV (54 ) (B BSH (R R E RSE— it E
R A BRIt 5 suER0 XA Gt BE— N sample BIER, E2HT At LU, —EItitit Stk
755R F— sample HsRAOER TV Y (s;) 2RESKKEZE RS/ TR THLUGAIESR I HE—
1 sample KiFETY, IXFEE D, HiFiX P sample $5R0FERITEIAR B A H ERREFIIRRIE

Version 4

FTLABA X — TREHAIRE— MRS 2RI ERET

A H1T58 At LIS 5% Reward rt AFHE T—NEE Spy 1 I8XD S BENR—EIR FEERESF
BN EE SN T EEEESBE— Reward XL Reward 1423k
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Version 4 {seact A,

—
G =100
/ G =
O G = — V(s
St G =
= —10
(not necessary take a;) I
G =101
Obtain r¢ G = 4
o +V9(sp41)
St G=1
G =-5
BIXLE Cumulative B9 Reward ST Sk LR 2 V0(8t+1),21-<§|% FEBEIRS T, 7 BEB 15X
MNESE,

4

(B3R F AR BRI —NFAY Critic BBIRELEE VO (541 ) (REREIERE Sy XANEE T E RS
BFRY,Cumulative Reward BIEAE(ENIZ S >

T S ARAINE 7 TSR o FHAE St MTRARE at

re + V9(se1) — VO(sp)

Version 4 {se.a} A, = Gp—iilfery
Advantage Actor-Critic R
G =100
/ G =3
O G = — V9(s,)
St G =
= —10
(not necessary take a;) —
G =101
Obtain 1 G = 4
Tt
= o —
® G=3 +V9(sp41)
St G=1
G=-5




Bk& Sy 1 LR £152IRY Reward RFIHBERE, RAFAIELFEDR, E St IXIDERE at £15F| Reward 7,
BEE S, 1, I Siy1 2EFIHRR(E B Reward 2 V(5441)

R TIN BATINL r AAFHE StKIIHAT At LUS, 2788169 Reward HUHIE(E & FEBIBXTS
ANIRFGHER, I 1+ V0 (s041) SV 9 (s,)

e + Vﬂ(srﬂ) — VH(St)

{Str at} AE — H&’ﬁ'

ORRERAIE G 18R 7+V O (s5001) BREEV Y (s4)

FHAIFELE D KB at X ActionfBRIRVHAEE Reward, B3R iRIEEA Distribution sample —4 Action
15%IRY Reward IRERVHIEEEIEAZ K

BRANER r:+V 9 (5,1 1) HEBRA,BRICTE at ELEREF, ELUBE(E sample Reward §F

ri+V0(s41) INFVO(s;) 5K at B2 Lower Than Average, ELL— Distribution,sample Z|3
Action AEE

FrLAS R IXANFEAR SR H—NEBI7;% 1 Advantage Actor-Critic, 7E Advantage Actor-Critic
EEREEREN at (0, EME ri+V (s 1) M vt V(1) -VO(sy) SRR AL T

Tip of Actor-Critic
BN — I Actor-Critic HYNETS BMENFAABE bR FRIX TS

* The parameters of actor and critic can be
shared.

—»  left

/' Network — right 2>— Actor
—

E_* Network NG b fire
-
Network — scalar ====# (Critic

Actor 22— Network,Critic tB2— Network,Actor iX/ Network, E—/NFXEE XSG\, ERYE
HES— Action 89921 Critic 2— N EESMEN BHE— N E RAFETREEIN

Cumulative 9 Reward

XIOEFA Network, BIIIRYEANR—HRIRE FILUXF Network, B IMIZBIHS SRR
IE, CEURIZIRATE A X 22— MR Z AR, LN i EEAIBT R, BIE ) LERIZERRZZ CNN IE,
E XA EEFERAY CNN, BIFREAZRIE

FRLA Actor ER Critic, efiTATLAZERRIEJ LA Layer, FRLMRS RKAESAERIBRHEFE /REBIREY Actor-Critic
RITHXAMEF Actor-Critic , BN 1B ERAAERS Y Network, REREHG BIHARERY Action, #i2
Actor, fiH—" Scalar, 72 Critic, i ABXE—MJI|Zk Actor-Critic B9/)MZI5

Outlook: Deep Q Network (DQN)
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ABELSLSKHAY, HAR Reinforcement Learning B2 &8, BBESLE Reinforcement Learning &M, 155
— N ERIBMHGE S EEHRE Critic, Rl 2B Critic BIRILUREZ MM EHERY Action

DOM
— DDON
— Prioritized DDON

= Dueling DDON [
Video: 200% A3C

— Distrib | DON
https://youtu.be/o_g9IUMw10c — N::Er; ;g:ﬁ ee

https://youtu.be/2-2GCxdiv_k

100%

Median human-normalized score

https://arxiv.org/abs/1710.02258 o% b o oh 550

Millions of frames

AR PRAIZAIHIE Deep Q Network (DQN),BBARIT XiAHA IsiA4HiA+ DQN 7 AIR{RERYVERIE
DQN BYiE BJLASE S X EIRAIRSZ BB DON 1 BIFEIFR SRR

X gk — M EE A —RIEERERI Paper Y Rainbow #2H #EIHEE=IH 7= DQN RIZEH,
T tH REBIEX CHERELSENR FAE TR ESER Fhii ER— AL FrAEER
73R Rainbow, BREEIEIX AN Paper BRTEXIALGIREE ABANSRIFERNIE Rainbow #HEAY, B—M)
RIS EEMANE (RS LRFRS, S ERIRIE BIE Rainbow EERIE—MMXIS E#iT—iE

Q&A
Q1: 5, REREMA—ER 5) I XSRS

Al XE2—MRFHITRE, s, [FEA—ERE b, BBXNARE 72N FAIERROA M FEmE MR B AL
R AERNIZ BN BABEREFNRE 8 4 Episode HIFIFHEME, s, BEFRSEE s AL 18
MRRNHE e st ATLARN RN AL IR ANEIRE, AR LAX L SR FA 11, /£ Reinforcement Learning
AIRTE, s omple XIFEBRIEEFEM IR Reinforcement Learning, &fg Learn fSFAYTF ERIRTE s,

mple BIRHE s,mple BIF AL, XFEIEE KX IR FTLUXAN Reinforcement Learning, @ —MEEIZAGRH
T3 &ML FRLMRECEARERET LARIG — T #R s, mple ZIRYZER IHRERS Training AR BIEE AR

=21

Q2 B VA EN N R B BRI R R E RS

A2: IR BRBEFRNTR ERFHERE—T MEF— V EFAREE EASNEIEEAFMRERE
IFr SNESRARAY XA REHIERTIE BB V ALK T —MHAL(E B EEEHE (55— Observation,
BEE—NEFEEELGS B FRIFEEEA Cumulative Reward BISEME, EATHRLE(E SIRIRAVHFEE
BEALIERIE, V URAVRHIE(E (RERIE— NI EELIE AR T REKEHESE A ER—HR,
(EHERTE R REM AT ENERIHAE(E X HiR V FriRIER

Q3: JFEHINAY S iz 2R EIER X EEA AT
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A3: F BINEEERNIA NMiZzE 2B RIERE T EEEIMA BEIFE —NXA Observation, /FEIHILAY
Observation HSCEARE EH, BRUNER A LR, FLE Observation (R EIRNE, 1E BMREMNFLR N E
ol E%

Q4 HEZE V I3—RARSN BYEHMEE RBIMEED

A4: 3 FLEIXHEV SR SFIRISES BT V HEF

Q5: #8iF[a)XA™ Distribution EMFHERNE

AS5: FABRIXAN Distribution [B)EIEBBAN, Actor B Distribution M X3ART, F{i 1154, Distribution Actionfy
Distribution,Action 2ME—* Distribution,sample H3ERY, 384 Distribution 21, B/ Distribution
BIXE, FERE Actor A2EE— Classifier 15,{RAY Actor {&E—> Classifier SAIFIRE S BiHE B
—N Action EEB— NP EIMRIBIX AN 288D Soft Mess Fif—4 Normalize, EFZSHEHFR—HE,
SRISIRRRBR MR sample, BRX M2 Actor, A\— Distribution sample H3RH, XGIEHNERE,
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