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Abstract :

The difficulty of multi vehicle co line assembly lies not in the level of single station automation, but in the

step where the differences between vehicle models are gradually amplified. Taking the production of

fuel, hybrid, and pure electric vehicles on the same line as the object, this paper sorts out three types

of conflicts: variance of working hours, expansion of material varieties, and insufficient parameter

traceability. It proposes the criteria for dividing vehicle families and the index of difference in mixed

production, and provides the system architecture and design points composed of the execution layer,

control layer, decision layer, and vehicle identity data main line; Expressing the optimization problem

as a joint solution of load balancing, production switching loss, and work in progress objectives under

beat constraints, and explaining the work hour calibration and sequence rehearsal functions of digital

twins. The examples in the text are virtual data.
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