Dual Latent Memory for Visual Multi-agent System
I C M L Xinlei Yu, Chengming Xu, Zhangquan Chen, Bo Yin, Cheng Yang, Yongbo He, NUS

Yihao Hu, Jiangning Zhang, Cheng Tan, Xiaobin Hu, Shuicheng YAN

International Conference 1 National University of Singapore, 2 Fudan University, 3 Tsinghua University,
On Machine Learning 4 DeepWisdom 5 Zhejiang University, 6 Shanghai AL Lab

EifE N TR kR R

‘Shanghai Artficial Intclligence L

Wechat  Telegram

Contributions Comparison

% Failure Analysis of VMAS
% Dual Latent Memory Synthesis: perception and

= K] - o
— ) m Injection
I » 8 == &

thinking memories Agent Tum N-7 oo e At TumN == s pEg UPdating perepion sen
. . . . . isua oo emo . o0
X Proactive Memory Orchestration: triggering, g L} T Perception B izzerin

attribution, generation, and injection @ Perception
% Results on models/sizes/structures with general
performance improvements by 2.7-5.4% and token
consumption reduction by 21.3-44.8%

Updating

Natural
Language

Thinking Thinking - Injection
Memory E!I E
Memory Synthesis Memory Orchestration

Dual Latent Memory (Ours)

Agent Turn
1 to N-1

Textual Transmission

Methodology Experiments

Tuble 3. Results of various multi-agent structures based on Qwen3-VL-8B-Instruct/Thinking.
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Figure 5. Effectiveness Analyses of the dual memory system based

on perception, thinking, and mixed tasks.




