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Abstract

This paper proposes an adaptive dynamic integration mechanism designed to flexibly orchestrate heterogeneous domestic model
clusters into a unified agent with multimodal perception and inference capabilities. The core of the mechanism is a “dual-layer
adaptive routing” architecture: The first layer performs task decomposition and modal metacognition, converting composite
instructions into directed acyclic graphs of atomic tasks while evaluating modal processing complexity to determine optimal routing
strategies; the second layer incorporates lightweight routing adapters for pluggable model integration and real-time adaptive selection,
featuring a built-in degradation isolation mechanism to ensure task continuity. Additionally, a natural language-mediated cross-
modal inference state transfer method is developed, enabling coherent working memory maintenance during long-range multimodal
conversations. Experimental results demonstrate that the proposed dynamic integration mechanism outperforms single-model
approaches and fixed pipeline solutions in improving task completion rates, reducing peak-hour response latency, and minimizing
GPU resource consumption.
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