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Hybrid Cycle Algorithm-based Intelligent Assembly Sequence
Planning of Complex Assembly
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Abstract . A hybrid cycle algorithm was proposed aiming at solving the problems that single algorithm
cannot realize intelligent assembly sequence planning of complex assembly and the lack of deep human-
computer interaction causes poor improvement effects. This algorithm, based on genetic algorithm,
uses interference matrix and contact matrix to adjust random assembly sequence and constructs fitness
function on the basis of the uniformity of assembly direction and tool. In addition, combining with
simulated annealing algorithm, adding annealing operation and using Metropolis criterion, individual
sequences were obtained and accepted by crossover and mutation. Meanwhile, by introducing particle
swarm optimization, optimal sequence of individuals and groups were selected to cross with the
offspring directly. Finally, assembly simulation platform combined with virtual reality were built and
the sequence was optimized from the two dimensions of assembly stability and tool operation space. In
conclusion, taking automobile rear axle assembly as an example, it is shown that the assembly
sequence obtained fits actual production and the method is effective and practical.
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The view of adjusting arm structure
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Table 1 The structure list of adjusting arm
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Fig. 2 Static collision detection
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Fig. 3 Dynamic collision detection
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Fig. 4 The flow chart of feasibility judgment
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Table 2 Assembly direction number
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Fig. 5 The flow diagram of algorithm
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Fig. 6 The operational space views of assembly tools
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Fig. 7 The structure view of rear axle
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Table 4 The list of assembly sequence

A
12—>13—>18—>3—>1—>11—>9—>4—>2—> 10— >8—>32—>34—>33—>36— >46—>45—>
44— >41—>48—>49— >47—>50— >51— >52— > 53— > 54— >55— >20— > 14— > 15— > 16— >31— >
17— >22—>21—>23—>25—>19—>26— >24—>27— >29— >30— >28— >35— >37— >38— >39— >
40— >42—>43—>5—>6—>57—>59—>56— >58—>7
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Fig. 8 Virtual operational space
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Table 5 Adjustment scheme of assembly sequence
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Table 6 The list of optimized assembly sequence
AL

12—>3—>1—>11—>9—>4—>2—>10—>8—>32—>34—>33—>36—>46— >45—>44— >47— >
41— >48—>49—>50— >51—>52— >53— >54— >55—> 13— > 14— > 18— >20— > 15— > 16— >31— >
35—>37—>38—>39—>40—>42—>43—> 17— >22—>21—>23—>25—> 19— > 26— > 24— >27— >
29— >30—>28—>5—>6—>57—>59—>56— >58—>7
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