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This paper presents a scheduling problem for a high-density robotic workcell using multi-objective
genetic algorithm. We propose a new algorithm based on NSGA-II(Non-dominated Sorting
Algorithm-Il) which is the most popular algorithm to solve multi-objective optimization problems.
To solve the problem efficiently, the proposed algorithm divides the problem into two processes:
clustering and scheduling. In clustering process, we focus on multi-robot positions because they
are fixed in manufacturing system and have a great effect on task distribution. We test the
algorithm by changing multi-robot positions and compare it to previous work. Test results shows
that the proposed algorithm is effective under various conditions.
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Fig. 2 Two-part chromosome representation
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Table 1 Simulation result of 6 robots

No. F1 F2 Task distribution
1 280.661s | 1682.97 s 56/56/56/56/56/56
2 280.668 s | 1683.23 s 56/56/56/56/56/56
3 280.631s | 1683.02's 56/56/56/56/56/56
4 280.741's | 1683.24s 56/56/56/56/56/56
5 280.777s | 1683.15s 56/56/56/56/56/56
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Fig. 6 Simulation result of 6 robots

Table 2 Simulation result of 8 robots (1)
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Fig. 7 Simulation result of 8 robots (1)

Table 3 Simulation result of 8 robots (2)

No. F1 F2 Task distribution
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1 210.988s | 1684.15s 42/42/40/4
42/42/42/42/
2 210.923s | 1684.38s A/a2/a2/a2
42/42/42/42/
3 210.805s | 1683.68s e
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(b)

Fig. 9 Simulation result of GKA+LK

Table 4 Simulation result of GKA+LK and proposed

algorithm
Algorithm F1 F2 Task distribution
61/45/56/
GKA+LK [375.4425s|1687.54s 58/51/66
Proposed 56/56/56/
Algorithm 280.611 s | 1682.97 s 56/56/56
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