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Figure 2: The tasks in Honor of Kings Arena. Each row represents the same target hero with different opponent

heroes. Each column represents different target heroes with the same opponent hero. There are 20 heroes in
Honor of Kings Arena, making 20 x 20 = 400 tasks in total.
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« 1v1 action spacef{g o
EFA IR EI’JBenchmarkﬁﬁEEJ
Faction 1T 7 o Z=Fl
What BB NEHE?
How & §EUN{aI#E5]?
Who =5 ERXISREWN?

Which button Move X Move Z Skill X Skill Z Target




Action Class

Type
None
None
Move
Normal Attack
Skill 1
Skill 2
Skill 3
Heal Skill
Chosen Skill

Recall

Skill 4

Equipment Skill
Move X

Move Z

Skill X

Skill Z

None

Self

Enemy

Soldier

Tower

« 1v1 action space?4R

Description Dimension
No action
No action
Move hero
Release normal attack
Release 1st skill
Release 2nd skill
Release 3rd skill
Release heal skill
Release the chosen skill

Start channeling and return to
the home fountain after a few

seconds if not interrupted

Release 4th skill

(Only valid for certain heroes)

Release skill provided by certain equipment
Move direction along X-axis

Move direction along Z-axis

Skill direction along X-axis

Skill direction along Z-axis

Empty target

Self player

Enemy player

4 Nearest soldiers

Nearest tower

Skil
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Action mask

RIEA LR action# A TIRFRELE, ERITENX
HURER

RE: FAEFTEREERE R EaE S
FAERTEIxEEE Gtarget

MR e S 21 Be R A AREE, BT
DL24F0) Hbutton g skill1 3 skill 2B
. skill X5Skill ZFNIEREERENX

B9, XF35BEE3%EE, skill X5skill Z
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None

None

Move

Normal Attack

Skill 1

Skill 2

Skill 3
Skill X

Heal Skill
Chosen Skill

Skill Z

Recall

Skill 4
Target

Equipment Skill
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Legal action

BTN B i e~ S AT action
ELUNCDH$%BE, ANBERERY

Legal_action@ AT IMRIIZHEE, BREE
MHHRZR

Legal actionZE#{—3£12 (Button) + 16 * 2 (Move) + 16 * 2 (Skill) + 8 (Target) * 12 (Button) 4&

None
None
Move
Normal Attack
Skill 1
Skill 2
Button skill 3
Heal Skill
Chosen Skill
Recall
Skill 4
Equipment Skill
Move X
Move Z
Skill X
Skill Z
None
Enemy
Self
Soldier
Tower
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Button

None
None
Move
Normal Attack
Skill 1
Skill 2
Skill 3
Heal Skill
Chosen Skill
Recall
Skill 4
Equipment Skill
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<9 1v1 reward{FEN4E Tencent

5% REMS IBMSE  |6E

FEL EREE (K #r7]

HEi0

{fEFZ Mrewardikit A%, LASBIRRMA]_E—RRMBIEREUEZEIES

agentfreward, FMNagentfEZErewardIiER{ENRLZreward, FREZSZH

rewardTIIRCKFAE o2 rewardiz[e

Rewardig it /5 HBVHTZ

S5

XEIERNME 4R, [FEAIXHRMERTAIINE {4 INEU

reward_struct.cur_frame_value = sqrt(sqrt(1.0 * main_hero.hp / main_hero.max_hp))
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Rewardi+&Z531:

TTESRIME S —EFK BN MEF T —X:
cur_frame_value =
1.0 * main_tower.hp / main_tower.max_hp + 1.0 * main_spring.hp / main_spring.max_hp;

T — SRR BB FHE—

last_frame_value =
1.0 * main_tower.hp / main_tower.max_hp + 1.0 * main_spring.hp / main_spring.max_hp;

PN ERIRERIS S RIS ES RIIERS T E—hfreward:

reward _main=cur_frame_value - last_frame_value

BEEA Lt Ereward_enemy
WEiEEreward) AT EifrewardiF B 5L reward

reward_final=reward main — reward_enemy
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Reward Weight Type Description
M= -
hp. point 5 derae the rate of health point
of hero
M= -
tower_hp_point 5 dense the rate of health point
of tower
225 :
money (gold) 0.006 dense the total gold gained
BEE ep_rate 0.75 dense the rate of mana point
A death -1 sparse being killed
F Kill -0.6 sparse kKilling an enemy hero
4208 exp 0.006 dense the experience gained
AR T] last_hit 0.5 sparse the last hit for soldier

Kill reward STEIREN: TEREEITHREESIKESHreward, SLFRIEHAT AIMUNERKIll reward F1E, Al
o gee—BEIERE R RIEMASEERE
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actor: JNEAMRR, EZEFEAR
learner: HITEIEAMEEIZ, FERE
TRE
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w:UFEﬁCPUma% | e Learner

SAILIEZEAB7ECPURIGPUEE{5:AY/usr/local/lib/python3.6/site-packages/saili& 2 T, RS TRESAN A
INeeRlR], AEERREIRADCI
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LearnerZB (LD IR RIS

34 {EM
SAIL-LearnertEZERYEE(ATIEESS, Learnen#IZMNEENE
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Trainer
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ModelPool:

GPU: 1=zfTmodel pool Server
CPU: ={fTmodel pool Client

GPU# 28 ERT pushsA#REIZIFTE CPU#128HImodel pool

CPU#.28_EAIYMILE T LASE R oad BfriE Bl a2 TN SRR AL
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1. SRERVIREIRER HiZ A Tluna
?

2. SRR BB/ In U RED) | |25

luna 2B B N0EL?
— N\ FY 0 ~N = Z 4T Opponent Heroes
:3. | 1:EI§[H—JCOVG rﬁgaﬂ’]%z& igure i i ask "Diaochan (RL) vs. Diaochan (BT)" transferred to tasks

"Diaoc The agent is trained to control Diaochan against Diaochan

ey S D controlled by este AN_again ere eTOe 5 BT. Red: Directly
s Sas ransering th mode Green: Muli-ask
training on five tasks "Diaochan (RL) vs. Diaochan/Buzhihuowu/Luna/Ganjiangmoye/Zhongkui (BT)" and
testing the model on twenty tasks. Blue: Distilling the model trained from five tasks "Diaochan (RL) vs.
Diaochan/Buzhihuowu/Luna/Ganjiangmoye/Zhongkui (BT)" and testing the model on twenty tasks. The policy

trained on Diaochan could not generalize to all tasks with different opponent heroes.




¢ - FEEE

- Offline RLSSLIEXHZR

SL: B EREIEHITI
BAZES, hadtEsS)
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Offline RL: 1BIY KEBEZXIB

SURHITRL)IZR, #EEAILLZ
X

reinforcement learning

S

this is done
many times
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offline reinforcement learning
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big dataset from
past interactions

A s> N\
(N
deploy learned policy in new scenarios

https://bair.berkeley.edu/blog/2020/12/07/offline/



€ - R
AT

1. WA SRR RFEAR?

2. RIFBIRER FUAINRFESIERE?

3. RFE—EBN P EfR?

Tencent
Al Lab



« - ZE=EL e
o E=SIEl Sreward{R AR UL

1. BIAIXF5 ERYaction spaceFLEsLAINL?
2. BBLbactionn] LB S#ekZp— action?

3. i<HArewardAIRZER,




Tencent
Al Lab

- SRR RS



o - IR EE= o

1 (FREARRICMREISCIIDONE ZSPPORIA

2 EFLSTMSCI A 5E1R
3.{sEAfc+maxpooling=LI[EZE B AR L= S 5iE R

4 {5 Fself-attention5 = SCINFT BRI E XTI SRAUEERE
5.{85flegal action¥JFmllactioniF{Tmask

6.1 4\ alfYrewardiE 5 EMERAIRKAIA R XIS

7 XL Z HiE-onemodel 5 BB mifE-onemodelSCEG Y AIBE
8. A RIAHEEANES LU X R B SR E AR jJJ:BEEI’JE‘ﬂF]
9.GAERVITHRESHES




Tencent
Al Lab

Thanks



	幻灯片编号 1
	Outline
	幻灯片编号 3
	幻灯片编号 4
	幻灯片编号 5
	幻灯片编号 6
	幻灯片编号 7
	幻灯片编号 8
	幻灯片编号 9
	幻灯片编号 10
	幻灯片编号 11
	幻灯片编号 12
	幻灯片编号 13
	幻灯片编号 14
	幻灯片编号 15
	幻灯片编号 16
	幻灯片编号 17
	幻灯片编号 18
	幻灯片编号 19
	幻灯片编号 20
	幻灯片编号 21
	幻灯片编号 22
	幻灯片编号 23
	幻灯片编号 24
	幻灯片编号 25
	幻灯片编号 26
	幻灯片编号 27
	幻灯片编号 28
	幻灯片编号 29
	幻灯片编号 30
	幻灯片编号 31
	幻灯片编号 32
	幻灯片编号 33
	幻灯片编号 34
	Thanks

