Multiobjective Genetic Algorithm for Rolling-Horizon Production

Planning

Y. Li

Department of Electronic

Engineering

CityUniversityof Hong Kong

E-mail: yli@ee.cityu.edu.hk

K.F. Man

Department of Electronic

Engineering

CityUniversityof Hong Kong

E-mail: eekman@cityu.edu.hk

K. S. T ang

Department of Electronic

Engineering

CityUniversityof Hong Kong

E-mail: eekstang@cityu.edu.hk

Abstract

A n innovative rolling-horizon production/ inventory (PI) production management and control system is proposed. A multiobjective genetic algorithm(M GA) approach is designed as a solution to . the production planning problemin this system. Simulations demonstrate this system is a noted improvement to any of existing techniques, and also in practice, provides a new trend of integrating the manufacturing resource planning (M RP-II) and just-in- time(JIT) together.

1. Introduction

In order to achieve the best possible PI management and control result, integration of MRP-II and JIT has become an active research area [1] . Existing methods cannot respond to the changing market timelydue to the fixed master production scheduling and planning (MPSP) horizon. T his paper presents an innovative PI management and control systemwith rolling-horizon production planning is proposed. Meanwhile a MGA approach is designed to solve the involving optimization problem.

2. Current Research

T he main feature of the proposed rolling-horizon PI management and control systemis that a make-to-order integration of MRP-II with JIT approach can be realized

One of its essential component s is showed in Fig. 1.

Objective functions of the MPSP problemin this system include ,

1) the number of unbalancing processes,

2) the cost of earlyproduction penalties, and

3) the cost of tardyproduction penalties.

T hree objective functions are to be minimized to achieve a

MPSP. Constraint functions include,

1) the process capacityconstraints , and

2) the production qualityconstraints.

T heyshould satisfysome prefixed conditions.

A MGA approach is designed as a solution [2,3] . In the process of optimization, the MO functions maybe not minimized simultaneous manner. A Parato-based ranking technique can be used to quantifythe available chromosomes.

3. Simulations

In the conventional systems, the new-arrival order can onlybe considered in the next horizon. Whereas in the proposed system, a newMPSP procedure can be triggered bythe arrival of this neworder, then an updated ET PSP can be made. An MPSP problemin a 12-period horizon shows that the proposed systemwith MGA approach is more effective. An important and extra feature of this

MOGA approach is the trade off between different objectives [4] . Managers can inject their favorite according to different marketing requirements and capacity balancing byemphasizing some certain objectives.

Moreover, it can handle large-scale practical problem.

4. Conclusion

T he proposed make-to-order rolling-horizon PI production management and control system with a MGA approach can integrates MRP-II with JIT effectively. T he designed MOGA approach is effectivelyfor realistic large-scale problems. It is a noted improvement to anyof existing techniques, and also in practice, provides a new trend of integrating the MRP-II and JIT together.

References

[1] A. Gunasekaran, S.K. Goyal, I. Virtanen, and P. Yli-Olli,

^ Production Planning and Control In A Automated Manufacturing

Systems ~ . Product ion . Plann ing . & Control , v.4, 1993, 2-16.

[2] L. Davis, Handbook of Genetic

Algorithm, Van Nostrand

Reinhold, 1991, NewYork.

[3] D.E. Goldberg, Genetic Algorithms in Search, Optimization and

Machine Learning, Addison-Wesley, 1989.

[4] C.M. Fonseca and P.J. Fleming, ^ Multiobjective Optimization and

Multiple Constraint Handling with EvolutionaryAlgorithms Part I:

AUnified Formulation ~ , IEEE Transactions on System, Man and

Cybernetics , v.28, no.1, 1998, 26-37.

Fig . 1 R olli n g-H or izon MPSP Pr oc ed ur e

N ew ord er arri ve?

Yes

N o

Ord er Man ag emen t

Oth er R es ourc es

in a Manuf act uri ng

S yst em

R ou gh-C ut

C ap ac it yP l ann in g

C ap ac it yB al anc e

M aking Ro lli ng- Horizon

M PSP

Pr od ucti on C ontr ol C omman ds