VRZET AL - Automotive Engineer

MEIEE MR- ?*"gfﬁ.b\ = EMREH B

BeeiRA &

FRAE EInE AAR BEE KA
I A ) KA 130012)

U Vo 22 3 B — 33 A8 A oA A 0 R 7 e 6 T RSORN 1 175 60 39 G 468 ) 0, 488 11— bl 530
G TR S HLE S (POD B REIRUN I vk . M T A O R A AL 0 00 558 T R i R e
HH - AE T R IR, SR FAICRE 13 (LoRA ) J5 12 )38 LT Im] - 7B (Qwen—7B) B RS | ST A5 44 fb 28 B v 1 5 AE A
ffﬁmﬁ,wr%?@ﬁ;mjzmz%mw%m%u T 7 183 5 R T T T 1 B LR AR L ik
POI AR AR Y 74.47% ; FEL5-A TR IR, FIHE L T-10]-VL(Qwen—VL) LB B Al &, 58 POLHEF ISR, 7
A A AR A 1 IR0 45 SRR ), TR 7 BR AR A 85.4% , F 1 {E K 84.3% , B L4k J7 1540 B T 8.6
Ty SR T.T A, FLAEAS L O dB 504 R R 70,19 HOVERR 2 , B0 T 20 R0 A Rl A o 72 8088 7 B335 ) B R

K| ZESME FHIXE MBLORH KESER MTEM

FE 4 K5 :U495;TP391.41 iﬁk%:u\ﬁE:A DOI: 10.20104/j.cnki.1674-6546.20260127

An Intelligent Recognition Method for In—Vehicle Points of Interest Fusing

Audio—Visual-Gesture Multimodal Spatiotemporal Localization
Li Zhenlong, Wang Honglei, Qiao Wanshun, Gao Zelei, Zhang Yao
(FAW Car Co., Ltd., Changchun 130012)

[Abstract] To address the issues of noise sensitivity, ambiguous intent, and missing directional information in single—
modality voice interaction for in—vehicle scenarios, the paper proposes a multimodal Point—of-Interest (POI) intelligent
recognition method that fuses speech, vision, and gesture. The method establishes a four-layer system architecture comprising
data collection, preprocessing, core algorithm, and interaction output. For speech intent recognition, Low—Rank Adaptation
(LoRA) fine—tuned Qwen—7B is employed to generate structured intent output. For spatiotemporal localization, a fan—shaped
region—based multi—strategy retrieval mechanism is designed, which integrates speech directional words with gaze direction,
gesture pointing or navigation route, reducing the candidate POI scale by 74.47%. For comprehensive prediction, Qwen—VL is
utilized to achieve cross—modal attention fusion for POI ranking. Experimental results on a self-built in—vehicle multimodal
dataset demonstrate that the proposed method achieves an accuracy of 85.4% and an F1-score of 84.3%, improving by 8.6 and
7.7 percentage points respectively over the best baseline. Under 0 dB SNR conditions, the accuracy remains at 70.1%,
confirming the robust effectiveness of multimodal fusion in vehicular noise environments.

Key words: Multimodal fusion, In—vehicle interaction, POI recognition, Large language model,
Spatiotemporal localization
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