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Abstract: The objective of this research is to develop a mathematical model of the Mixed-Model
Assembly Line Balancing Problem Type Il (MMALBP-II) with collaborative robots (Cobots) considering
time-weighted average (TWA) ergonomic risk score, and to test the performance of solving the model
using the Branch and Cut method to reduce ergonomic risk for both working-age and elderly workers
through human—Cobot collaboration. The performance evaluation using IBM ILOG CPLEX 22.1.2
showed that the model could solve benchmark balancing problems and find feasible solutions in 63 out
of 75 experiments (84%). Optimal solutions were found in 53 out of 75 experiments (70.6%). On
average, the total %gap of the total cycle time deviated from the lower bound of the average cycle time
by 17.9%. The results further indicated that Branch and Cut could solve small- and medium-sized
problems within the time limit (3600 seconds), with an average optimality %gap of 0% and 4.8%,
respectively. However, for large-sized problems, in 12 out of 15 cases, Branch and Cut was unable to

find a feasible solution within the given time.

Keywords: Mixed-model Assembly Line Balancing; Ergonomic Risk Assessment; Collaborative Robot;

Aging Society; Branch and Cut Algorithm; Linearization
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