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;E'E T?]— i ﬁz éﬁ o a) The defender falls down at key state and succeeds to stop the target.
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Task: Sumo. Agent: Ant.
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Task: Sumo. Agent: Humanqid.
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Action Perturbation
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Fig. 5. The workflow of action perturbation at key state.
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(a) Source state abstraction. (b) Target state abstraction. (c) Action perturbation at key state for diversity.

RQ1: Demo2Test AR ZHF AKX FHE, RRANEKEK RQ3 EXBRETHRmaERRHTRE LS EZHMM L
E (#F) BREHH (HUF) kA, #FILELTEEA K. %, J'Lﬁ'-zeftﬂﬁ'lﬁxé’]}%ﬁﬁl‘a"ﬁxo

Transfer Setting Metric | Random PPO Wuji PI%QL Demo2Test All g | T e o | o oo | I vt
- #F 1,266 1,677 1,720 1,623 2,419 (+40.64%) | 8,705 e I o |
#UF 607 600 668 552 798 (+19.46%) | 798 10 I Nt o
- #F 687 1,032 922 861 1,263 (+22.38%) | 4,765
#UF 299 331 314 301 373 (+12.69%) | 373 N N A "l “
T3 #F 602 1,365 1,772 1,029 3,331 (+87.98%) | 8,099 R B X Ti“;;‘;‘;’““) e
#UF 324 619 756 48 1,2 17 (+6098%) 1,217 :x |/ == pemozTest ;:z | | —A— Demo2Test R [Far— :zz |—= Drelno2Test\
- 4F 29 304 660 69 986 (+49.39%) | 2,048 | | wo | = vare | e
#UF 18 171 329 27 395 (+20.06%) | 395 o™ o il - 0
The bold text denotes the best performance. :z e i:ﬁ 400 1 ::3 T

» - - — it I g+
RQ2: @A FARIES4E T, Demo2Test T AR KB TE S TR RERERNREARET RN AR RS R IR R R N R L IR R AXEEE

éﬁ %)&;% s O @) T1 (b) T2 (©)T3 (d) T4
| o — NM'LL&mmmMR%i%%%&%%ﬁﬁ%E,aﬁ%%@

HUF N R HUF | T #UF l #F HUF “
ID emo ZTes £ Demo2Test i 1200 4 @Demo2Test —A— Demo2Test P | EDemo2Test —A— Demo2Test ; B Demo2Test —A— Demo2Test A [
2590 /o Demo  ~e— wio Demo A :::: w:: _awm Demo —8— w/o Demo |, & 00 2:: -Ewml)emo e~ w/o Demo | . f::: 1900 1 /o Demo. ~o- wio Demo o % ‘}i _g_ é‘] T il‘ fi & 9 o
2000 A 23 800 F 300
(. Ik j:: ] 147 . ™ | I oo | :: s #0F Target Task Before Repair (%) | Repaired by Demo2Test (%) | Repaired by Zoo (%)
4 i w 1500 1 3 ‘ 4 a4 Win Win-Draw | Win Win-Draw Win Win-Draw
1000 | ‘ELEN | 4 | BRI 400 1 L
N FEELE R -~ Al - {4431 Sumo (Ant) 28.5 475 37.5 55.0 33.0 48.0
Zaoddddadaada > "1 Ad0d4 33443443 ™1 A0 A0 gi‘ " - is 144; = You Shall Not Pass (Humanoid) | 41.5 41.5 51.0 51.0 46.0 46.0
’ 0 : I T' 6( ) n 1 z-n ’ 0 | 2 3 T‘s 6( )9 0 1 2-0 ! 0 1 l I T I ( s ) n 1 z' ’ 0 1 3 Ts 6 ( } 0 1 z_ ’ Run to Goal (Ant) 49.0 52.0 55.0 58.5 52.5 55.0
1me our 1me our ime ou 1me our
11 T2 o T3 T4 Sumo (Humanoid) 21.0 24.5 25.5 40.5 20.5 22.5

AL TRAE . BT I T AR XGRS ‘312\ HTAFE RS R IH G RBIFF; fﬁ&%ﬂ%ﬁ&#&ﬁ%%&ﬂ* % e K o

---- = Top l HTOP 2 HTOP 3 -Top | -Top 2 -Top 3
a) T3-1: The testing agent adopts collision avoidance strategy learned from source task. The first row is source task and second row is target task. (a) TI TaSk Sumo Agent Ant (b) Tz TaSk You Sha" Not Pass Agent Human("d
Top-1 Top-2 Top-3 Top-1 Top-2 Top-3

(¢) T3-3: The testing agent executes perturbation action (crash) at key state. (C) T3. TaSk: Run TO Goal. Agent: Ant. (d) T4. TaSk: Sumo. Agent: Human()id.

(b) T3-2: The testing agent executes perturbation action (trip) at key state.
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