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Abstract: To solve the problem of effectively matching multi-skilled workers and operation units
in the hybrid divisional Seru system (HDSS) , a matching model for multi-skilled workers and
operation units considering the randomness of skill levels in HDSS was proposed to generate
matching schemes. First, to evaluate the matching satisfaction between multi-skilled workers and
processes on operation units, calculation methods for preference degrees of both sides were
proposed by considering the randomness of skill levels. Furthermore, a multi-objective
programming model for matching multi-skilled workers and operation units was constructed, and
an improved multi-objective immune algorithm (IMOIA) was proposed for solution.

Experimental results indicate that the proposed method can generate matching schemes in a short
time, and the obtained matching schemes have obvious advantages in satisfying preferences of
both sides. Therefore, the method is feasible and effective.
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Table 2 Skill level requirements of processes on operation units

TF P P, P, P
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PZ P9 PlO Pll
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4
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Table 3 Standard processing time of processes on operation units min
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Fig. 1 Algorithm convergence curves
(a)—Z, BEFEIEARREIE I A2 1L 5 (b)—Z, BERE R AQRBE IR A2 1k 5
() —Z B LA REIE NI A2 1L s (d)—2Z, BERE AR UEE N A2 1 .

TER] Ta~F 1d H , Bl 2 m FE R ARREL,
N 43 501 e 22 B Be T AR S 5T T D 4
JEZ M Z, AR BT TR Z 508 TR Z
M Z, o 8 ST A 22 55 E T 08 AR IR Il i 22 2
M Z, 5553 5 X FE IR K 26 22 1] B AL I [ 7= Hy
i 22 Z, 3 44 H bR s BUE B2 e 00 . al LA
B Bk R AU A 1, i 2 T i S 2
Pareto AT , iX R IA L BA RAFAISUE . ek
41, 54> Pareto fiff Xt 7 A4 UC IE 7 58 45 A DLk A

FLACR R Bl 6 0] ph AR A B e SR A
7 B N A 2 R T B U e R A
R 56 5 A SR A 7= B O i S A BT | T
PR, 83 Ay B HDSS iz 5 7 , By 120 3%
T 5 7K 2 HAT IR i) 7 o 2 T /DN DUy e
fhos AR A P2 B A 4y B SR P i 2 H R
T A A fig P4, 43 B B8 Vs 7 T g L )
s T INGE A 5 QAR = B A SRS A Ak B
B Z 1) B84, DU e, 5 g, BEAT DL F



134

AR FFR(A RAFR)

% 47 %

x4 ZERISELETNESFRSBREYE

Table 4 Matching schemes for multi-skilled workers and operation units and objective function values

7 Z, z, z, z,

EZ AR R SWINGYIES

1 11.93 18.76 62. 60 0.03

2 14. 65 17.73 54.90 0.01

3 14.70 18. 83 31.27

4 13.25 18.58 42.50 0.09

5 10. 98 19.21 95.70 0.08
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w,={S.:T,»P,,P,, Ty—>P,P,, T, > P,,P,, T,>P,),
S, T,—>P,,P,, Tc—>P,,Ps, T,>P,, T,>P,,P,),
(S3:Ty> PPy Ty > P, Py, T, > P, Py, T3> Py),
Sy:Tis>Py), STy > Py), (S¢T, = Pis)}
lL‘SZ{(Sl:TI(l%P]’P27P37 T9%P47P77 TX_)PX7 T12%P9)7
ST\ > PPy, T,> P, Ts> Pg, PPy, T\, > Py,
(Sy:Te—> P\, Ty> P, Ps,Py, T,> P, P\, P,),
Sy:T, > Pi3). (S5 Ty > Pyy). (Sg:Tis—> Pis)}

4.3 ZEEIREFXILEFT RN

R T UE P R L2 HRE TR TR Y i G X e
Bt 07 AR, AR E 4.2 T AR IS 5 280k
BRI FERL L, R A IMOTA SR i A0 5 28(9) fy A
AR ek B R Y R 25, 8 IMOIA 32 17 10

W, A B 2 #5159 2 1Y Pareto LA 54~ .15 2]
Pareto fift 5 X} N (I VCIE 77 R )5 , 1A 2 5 68 T4
Vb 25T T i BE 22 A1 Z.5 4 Pareto i X v
(VL %8, BAReR%L Z,, 2,5 Z, W 1E, LA Z )Y
{E I 5 fiw .

x5 AEESRELRIFNSHREISELATRELTRS BIRREHE
Table 5 Matching schemes for multi-skilled workers and operation units and objective function values without
considering preferences of multi-skilled workers
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Fig.2 Impact of number of processes that multi-skilled workers can operate
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Table 6 Comparison results of algorithm performance in generation of matching schemes
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