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e Sen(Val0.2.9)  on(v,J(6,2.1))
“panda” “nematode” “gibbon”
57.7% confidence 8.2% confidence 99.3 % confidence
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action taken: down action taken: noop
original input adversarial input

argmaxV,J (0, z,y);
action taken: up i action taken: down
original input adversarial input
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o W PyTorch & AJEZR, 100% &5 2 47 5405 a4 38 0. 3
F4& K ¥% (Tianshou), HATE & GitHub EH & :
https://github.com/thu-ml/tianshou

E|_||E"I'ianshou

® Tianshou F & &5, 8 #F L Aag %13 5] Hik:
* PG [7]

DQN [7]

DDQN [7]

A2C [7]

PPO [7]

DDPG [7]

TD3 [7]

SAC [7]
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https://github.com/thu-ml/tianshou
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o I FAEM S 5] F 4 vAOpenAl Baselines, RLIib &k AX,
%, K%KAT TensorFlow, KAZME L, TH58, 43k
I F AT RS E

® Tianshou fEPRFFH Eay KA LI, T ENIER. HkiLay
EEIMT, REXEFEPIUFT Rbeadik B, A EFET
GitHub k321t 5] 5% % star 49 /A~-F 4 Baseline (9.5k).
RLIib (11k) #=# F PyTorch #95% % star a93& L35+ 4
PyTorch DRL (2.3k). rlpyt (1.4k) #E47xfrbifim:
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https://github.com/openai/baselines
https://github.com/ray-project/ray/tree/master/rllib/

We select some of famous (>1k stars) reinforcement learning platforms. Here is the benchmark result for other algorithms and
platforms on toy scenarios: (tested on the same laptop as mentioned above)

RL Platform
GitHub Stars
Algo - Task
PG - CartPole
DQN - CartPole
A2C - CartPole
PPO - CartPole
DDPG - Pendulum
TD3 - Pendulum

SAC - Pendulum

Tianshou
[-ors 150
PyTorch
9.03+4.18s
10.6145.51s
11.7243.85s
35.25+16.47s
46.95+24.31s
48.39+7.22s

38.92+2.09s

Baselines
[-ors o5
TensorFlow
None
1046.34+291.27s
*(~1612s)
*(~1179s)

*(>1h)
None

None

Ray/RLIib
emn
TF/PyTorch
15.7746.28s
40.16+12.79s

46.15£6.64s

PyTorch DRL
(oo 2
PyTorch
None
175.55+53.81s

Runtime Error

62.21+13.31s (APPO)  29.16+15.46s

377.99+13.79s
620.83+248.43s

92.68+4.48s

652.83+471.28s

619.33+324.97s

808.21+405.70s

ripyt
o o]
PyTorch
?
?
?
?
172.18462.48s
210.31£76.30s

295.92+140.85s

*: Could not reach the target reward threshold in 1e6 steps in any of 10 runs. The total runtime is in the brackets.

?: We have tried but it is nontrivial for running non-Atari game on ripyt. See here.

All of the platforms use 10 different seeds for testing. We erase those trials which failed for training. The reward threshold is
195.0 in CartPole and -250.0 in Pendulum over consecutive 100 episodes' mean returns.
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e Tianshou TR T 488 a9 SLALHLEA, B ATRE &
https://tianshou.readthedocs.io/, LETEF .

€ 5 C & tmshouresshedocsiofenstest] DR )

Ehla'ﬁanshou

Docs »Welcome t Tinshou! 0 &t on Gt

Welcome to Tianshou!

Aot these sigorthe hutfr based sigorthms

Installation

oush Gtk

5: Tianshou F 4 X #%
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https://tianshou.readthedocs.io/
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1813 —3R 9%, FEH 0 Tianshou FFiR %] 24 o+ 2 N, #7138
GitHub star 242 1f 100, HAF 7T &M AR R0 KIEE,

thu-ml/tianshou thu-ml B
An elegant, flexible, and superfast PyTorch deep Reinforcement Learning platform.
https:/ftianshou.readthedocs.io

& 6: & https //gitmemory.com/ RAEN G T4 R, star L B A 35
F| 135, BATREFEIE K.
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https://gitmemory.com/
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® Optimal adversarial return
HEZ BRI TR 09k % £
® Adversarial regret
HEAT HHE G, FRAFTAET E 09 & mey 214
® Per-episode mean cost of attacker
B H Fe & F A e KA
° BILF ] FEayit—F TE
T E R IAEAY P B ek KAE, 4o Atari #52%
75/ # % Model-free 3% 40532 5] H ik 3k "M
VEFRAP 22 4% % 3% (RNN)
£.%6,5% 4% (Prioritized Replay Buffer)
#4% % 3 (Imitation Learning)
% & He k3% 15 3] (Multi-agent Reinforcement Learning)
57 Xl 4

BERFHENHZERAR

Eig L FE IR EiESFAMR 16 / 18



SE ik
[ Je}

BERFHENHZERAR

HABBEE S EAMR



BERFHENHZERAR

HABB EE S AR



	课题背景
	主要进展
	平台框架

	工作计划
	参考文献

