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Abstract

Aiming at the problem of E-commerce production supply chain network consistency in complex
market environments, this paper proposes an improved consensus model based on discrete-time
multi-agent systems and control theory: on the basis of original model, it introduces non-uniform
weights and external bounded disturbances that satisfy random matrices and proposes an im-
proved distributed control protocol. To evaluate the performance of the E-commerce production
supply chain model, this paper constructs a multi-level supply chain network and tests the synergy
and stability of the proposed model in complex environments with non-uniform weights and exter-
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nal disturbances through numerical simulation, providing enterprises with a dynamically balanced
supply chain control strategy that has good convergence speed and robustness.
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Figure 1. The production model of the 7 -th sub-chain
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Figure 3. Inventory consistency evolution for warehouse centers: Original (Left) vs. Improved (Right)
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Figure 4. Convergence of inventory levels for factories: Without (Left) vs. With (Right)
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