HAHAR + Automobile Technology

EF LLM-DDPG thERIZLIW AR B hZ i

MM B R

(VL PHEE SR 2 i R S i TR 22 Be , I 110168)

(AR )t ok 11 0 25 S A58 o M0 00 S 007 3 A K 30 3 92 Ak Bl 9 A WL O B 5 A A8 A A 0 o 01 L e A
T T 20 A, R — R T MR (M) YR BE 0 2 14 SR 66 B ( DDPG ) 9K 30 (1 1 32 BORE 8 . 38 ok 4 9
5RO , A T R DS 5 T DDPG 0k 92 BURG J2 4 0 5 ZEAT S Mo ST 0+ SCRRAE AL A R WL L 24
T Dk AT 45 92 0 D AR 5 5 2 0 B 3 25 D 58 . R 4% 5 4 9 - WIS T Rule—Driving Al DQN-Driving , 41 H: £ 97 15 7 5 g
W0 370 5 A S R ) 353 R TR 24 33% 1 14% 5 €6 S AR I3 5t B v A D 45 S TR 24 70% 1 4296 , 2 B 1Y T SR 1 5 47
17 AL A J AN BR BEE 7 A )

FHR BB XESEE B4 KEWTHRBEEREZEZ ROHEE

FESES:U461.91 AR SRS A DOI: 10.19620/j.cnki.1000-3703.20250272
Closed—Loop Autonomous Driving Based on LLM-DDPG Collaborative
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Guo Tongying, Fan Shuo, Zheng Yan
(School of Electrical and Control Engineering, Shenyang Jianzhu University, Shenyang 110168)

[Abstract] To address the limited generalization ability of rule—based methods in long—tail scenarios, as well as the
overfitting issue and poor interpretability of data—driven models in autonomous driving, this paper proposes an autonomous
driving framework, based on a Large Language Model (LLM) and Deep Deterministic Policy Gradient (DDPG). The framework
integrates commonsense knowledge with environmental information to generate interpretable driving decisions, while the DDPG
algorithm is employed to achieve low-level continuous control. In the memory module, a hybrid retrieval mechanism that
combines numerical—feature similarity and semantic—feature similarity is designed to match similar historical cases in real
time, thereby supporting dynamic decision-making. Experimental results show that compared with Rule=Driving and DQN-
Driving, the proposed method achieves relative improvements of approximately 33% and 14% in success rate, respectively, in
heterogeneous test Scenario A. In heterogeneous test Scenario B, the relative improvements further increase to approximately
70% and 42%, demonstrating stronger cross—scenario generalization capability and environmental adaptability.
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