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Image-Text Synergy: A Multi-Agent Collaborative Approach for Multimodal Physics

Question Generation
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Abstract:To address the challenge of "image-text semantic misalignment" prevalent in physics problem generation by
general Large Language Models (LLMs), this study proposes Physics-MAC, an image-text synergistic generation
framework. This framework constructs a collaborative workflow comprising Question Design, Illustration, and Quality
Review Agents. It innovatively introduces a hybrid rendering strategy combining "code-driven plotting" with "generative
text-to-image" synthesis. By utilizing an intelligent routing mechanism, the system achieves differentiated and precise
rendering for problems requiring either strong geometric constraints or realistic contextual scenarios. Experimental
results demonstrate that the proposed system significantly outperforms baseline models in terms of Image-Text
Consistency (4.18/5.00) and Scientific Rigor (4.35/5.00), achieving a Resource Usability Rate of 74.0%. This study
validates the effectiveness of multi-agent collaboration in resolving cross-modal logical conflicts, offering a novel
paradigm for the automated production of precision teaching resources in STEM disciplines..
Keywords: Multi-Agent Systems; Problem Generation, Text-Image Synergy; Intelligent Tutoring Systems; Precision
Teaching
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HE s R, HIFEATERENT A PR & AR R AR A B 69 AR B

R, WIL]MMEH L E SESFE, LEMEH KRBT LA BRGE R, ©iE
0 T FR LM EAE AT RE Qe hAoHE., SHITRE) MERES. EAFEE
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¥%EHE4%5. 2 EHRIAKREZ L (Multi-Agent Systems,MAS) £/ 5 RSP EIE 6
K& & (Guoetal.,2024;Lietal.,2023), A LI T —4“E LB 7694032 5] A 4 s AE SR,
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#t i 42 (Mulla & Gharpure,2023) . =12 TAEAR GG 7 ok R AR 75k E# %, {28 X181k,
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ANEFEET AQGH R RAAR. LIM £%iE 5 A RZFXKXFPEFRERIT 2AAMRE, X
HUAL 3] AR 69 A AL AR TR (Wangetal ,2024). RV A FRTHEIAZGHE, 5
FEHGIAINAERTE. FAmiEzmAE (Luoetal,2024).
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nn nn

{"model type": "slope", "mass": "2kg", "angle": "30 deg", "friction": true,

nn

"vectors": ["gravity", "support_force"]}}
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