Introduction of a Popular Multi-Agent Reinforcement Learning

Environment —StarCraft 11
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Name Ally Units Enemy Units Type
) ) homogeneous &
3m 3 Marines 3 Marines )
symmetric
' ) homogeneous &
8m 8 Marines 8 Marines )
symmetric
' ‘ homogeneous &
25m 25 Marines 25 Marines

symmetric

2 Stalkers & 3 | 2 Stalkers & 3 | heterogeneous &

2s3z .
Zealots Zealots symmetric
365 3 Stalkers & 5 | 3 Stalkers & 5 | heterogeneous &
s5z
Zealots Zealots symmetric
1 Medivac, 2 1 Medivac, 2
heterogeneous &
MMM Marauders & 7 | Marauders & 7 .
. . symmetric
Marines Marines
_ ) homogeneous &
Sm_vs 6m 5 Marines 6 Marines

asymmetric

8m_vs 9m 8 Marines 9 Marines homogeneous &




Name Ally Units Enemy Units Type
asymmetric
' ' homogeneous &
I0m vs 11m 10 Marines 11 Marines )
asymmetric
' ' homogeneous &
27m_vs 30m 27 Marines 30 Marines

asymmetric

3s5z vs 3s6z

3 Stalkers & 5

Zealots

3 Stalkers & 6

Zealots

heterogeneous &

asymmetric

1 Medivac, 2

1 Medivac, 3

heterogeneous &

MMM?2 Marauders & 7 | Marauders & 8 )
. . asymmetric
Marines Marines
) micro-trick:
2m vs 1z 2 Marines 1 Zealot )
- alternating fire
) micro-trick:
2s vs_lIsc 2 Stalkers 1 Spine Crawler .
- alternating fire
micro-trick:
3s_vs 3z 3 Stalkers 3 Zealots o
- kiting
micro-trick:
3s vs 4z 3 Stalkers 4 Zealots o
- kiting
micro-trick:
3s vs 5z 3 Stalkers 5 Zealots o
- kiting
_ micro-trick:
6h vs 8z 6 Hydralisks 8 Zealots
focus fire
) ) micro-trick: wall
corridor 6 Zealots 24 Zerglings

off

bane vs bane

20 Zerglings &
4 Banelings

20 Zerglings &
4 Banelings

micro-trick:

positioning

so_many_banelings

7 Zealots

32 Banelings

micro-trick:




Name Ally Units Enemy Units Type

positioning

' ) micro-trick:
2c vs 64zg 2 Colossi 64 Zerglings o
positioning

1 Colossi & 3 1 Colossi & 3
1¢3s5z Stalkers & 5 Stalkers & 5

Zealots Zealots

heterogeneous &

symmetric
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Maps Difficulty MAPPO IPPO QMix RODE ‘ MAPPO(cut) QMix(cut)
2mvs. 1z Easy 100.0(0.0) 100.0(0.0) 95.3(5.2) / 100.0¢0.0) 100.0(2.9)
3m Easy 100.0(0.0) 100.0(0.0) 96.9(1.3) / 100.0(0.0) 93.8(1.9)
2s vs. lsc Easy 100.0(0.0) 100.0(1.5) 96.9(2.9) 100(0.0) 100.0(0.0) 96.9(0.7)
2583z Easy 100.0(0.7) 100.0(0.0) 95.3(2.5) 100(0.0) 100.0(1.5) 92.2(3.9)
3svs. 3z Easy 100.0(0.0)  100.0(0.0) 96.9(12.5) / 100.0(0.0) 100.0(1.5)
3svs. 4z Easy 100.0(0.9) 99.2(1.5) 97.7(1.9) / 100.0(1.9) 84.4(3.7)
so many baneling Easy 100.0(0.0) 100.0(1.5) 96.9(2.3) / 100.0(1.5) 81.2(2.6)
8m Easy 100.0(0.0)  100.0(0.7)  97.7(1.9) / 100.0¢0.0) 93.8(2.7)
MMM Easy 96.9(2.6) 96.9(0.0) 95.3(2.5) / 93.8(2.6) 92.2(3.9)
1¢3s5z Easy 100.0(0.0)  100.0(0.0) 96.1(1.7) 100(0.0) 100.0(0.0) 95.3(1.5)
bane vs. bane Easy 100.0(0.0) 100.0(0.0) 100.0(0.9) 100(46.4) 100.0(0.0) 100.0(0.0)
3svs. 5z Hard 96.9(37.5) 97.7(1.7)  98.4(24) 78.9(4.2) 96.9(41.7) 56.2(6.4)
2c vs. 64zg Hard 100.0(0.0) 98.4(1.3)  92.2(4.0) 100(0.0) 96.9(2.5) 71.9(3.9)
8m vs. 9m Hard 87.5(4.0) 89.8(4.5)  92.2(2.0) / 78.1(15.1) 89.1(1.9)
25m Hard 100.0(1.5) 100.0(0.0) 90.6(3.8) / 98.4(3.3) 89.1(3.9)
5m vs. 6m Hard 75.0(18.2) 57.0(15.6) 75.0(6.9) 71.1(9.2) 29.7(16.3) 54.7(2.2)
3s5z Hard 96.9(0.7)  96.9(1.5) 88.3(2.9) 93.75(1.95) 71.9(15.6) 85.9(5.2)
10m vs. 11m Hard 96.9(4.8) 93.0(7.4) 95.3(1.0) 95.3(2.2) 84.4(7.9) 82.8(4.8)
MMM?2 Super Hard ~ 90.6(2.8) 86.7(7.3)  87.5(2.6) 89.8(6.7) 46.9(23.0) 81.2(4.5)
385z vs. 356z Super Hard  84.4(34.0) 82.8(19.1) 82.8(5.3) 96.8(25.11) 73.4(36.3) 50.0(7.8)
27m vs. 30m Super Hard  93.8(2.4)  82.0(10.3) 50.0(10.5)  96.8(1.5) 93.8(3.8) 34.4(5.1)
6h vs. 8z Super Hard  86.7(11.8) 84.4(33.3)  9.4(2.0) 78.1(37.0) 78.1(14.5) 3.1(1.5)
corridor Super Hard  100.0(1.2) 98.4(3.1)  84.4(2.5)  90.6(18.3) 93.8(4.9) 70.3(13.6)

Table 1. Median evaluation win rate and standard deviation on all the SMAC maps for different methods, using at most 10M training
timesteps. Columns with “cut” display results using the same number of timesteps as RODE.



