Journal of the Korea Industrial Information Systems Research Vol.25 No.2, Apr. 2020 : 115-127
http://dx.doi.org./10.9723/iksiis.2020.25.2.115  ISSN:1229-3741

ZulUEL % A&obs e Y ET TG 2
A
T

(Sustainable Closed-loop Supply Chain Model for Mobile
Phone: Hybrid Genetic Algorithm Approach)

A1)+
g A"

(YoungSu Yun)

8 ¢ E AFddAE EurdEe A 7% 2 AE F AHEAAES g8402 #HEsr] 4
A &7158 HAFE FHF Y (Sustainable close-loop supply chain: SCLSC) Z9S Ajergtt}, =)<t
SCLSCEZ 9] A&7M5A (Sustainability) S 73tel”] fl8] AAA a1 Fold Husl, 3744
A9 F CO2 W& Has, A3A 8 A3 98y HAdigE 27 18s
o] <92 At¥ SCLSCRHO FuEjst mdy HAAqA EXFrz Tt wabx At

= 2R ’
e EFdfrdgdane]s (Hybrid genetic algorithm: HGA) HW& Ab&atdth. x4 @A = Al
Kl &

f
31
t
Lo
w
@]
N
w
[@!
[l
i)
tio
2
>
_O|L
H
©
il
v}
o2
=
-
0%
b
b
ki
il
tio
>
>

PYAFA o BuldE A&75% AHFEZ FHY 2l g5 HHE EgFALa s

Abstract In this paper, a sustainable close-loop supply chain (SCLSC) model is proposed for
effectively managing the production, distribution and handling process of mobile phone. The
proposed SCLSC model aims at maximizing total profit as economic factor, minimizing total CO,
emission amount as environmental factor, and maximizing social influence as social factor in order
to reinforce sustainability in it. Since these three factors are represented as each objective function
in modeling, the proposed SCLSC model can be taken into consideration as a multi—objective
optimization problem and solved using a hybrid genetic algorithm (HGA) approach. In numerical
experiment, three different scales of the SCLSC model are presented and the efficiency of the
HGA approach is proved using various measures of performance.

Keywords: Mobile phone, Sustainable closed-loop supply chain model, Multi-objective optimization,
Hybrid genetic algorithm
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procedure: proposed HGA approach
begin
g<— 0 // g generation number
randomly produce parent population P(g) by
real-number representation scheme;
extract Pareto optimal solutions E(P) from
P(g);
while (g < max generation)
produce offspring population O(g) from P(g)
by 2X crossover operator (Gen and Cheng,
1997) and random mutation operator (Gen and
Cheng, 1997);
update E(P) using O(g);
for each solution x; of O(g) do
generate a new solution x, from Xx by Lévy
flight scheme (Yang and Deb, 2009);
randomly select another solution X in O(g);

if (F(x,) > F(x)) then CS population CS(g)
<X,
end for

abandon worst solutions (w;) with a fraction
rate;
randomly regenerate new solutions X,s as
many as Wwp

CS(g) <« Xus

update E(P) using CS(g);

reproduce P(g+1) using O(g) and CS(g) by
elitist selection scheme (Gen and Cheng, 1997);

g <g +1;

end while
output E(P);
end;
Fig. 2 Implementation Structure of HGA
Approach
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Table 1 Three Different Scales for SCLSC Implementation

Seale No. of No. of No. of No. of No. of No.of No.of No. of No. of No. of No. of
RM MM PM DC TC RT FC CoC ReC SeC DiC
1 15 15 15 15 1 15 1 15 15 1 1
2 25 25 25 25 2 25 1 25 25 1 1
3 35 35 35 35 3 35 1 35 35 1 1
Table 2 Measures of Performance
Measure Description
IS;l Number of Pareto optimal solutions in reference solution set (5% (Ishibushi et al., 2003)
Raps(S;) Rates of Pareto optimal solutions in the S#* (Ishibushi et al., 2003)
DIr(S;) Average distance between Pareto optimal solutions and the S* (Ishibushi et al., 2003)

CPU time (sec.)

Average CPU time required for each run
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Fig. 3, 4, 5= Scale 3] 3] Problem 1, 2, 3
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Table 3 Computation Results of Each Approach in Scale 1
Problem 1 Problem 2 Problem 3
Measure GA HGA1 HGA GA HGA1 HGA GA HGA1 HGA
ISil 1 1 4 1 1 5 0 1 1
Rans(S;) 0.167 0.167 0.666 0.143 0.143 0.714 0.000 0.500 0.500
DIy 19,421 169,867 14,946 321 369 53 58,918 30,275 22,605
CPU time 52.38 53.48 53.74 52.38 53.48 53.74 52.38 53.48 53.74
Table 4 Computation Results of Each Approach in Scale 2
Problem 1 Problem 2 Problem 3
Measure GA HGA1 HGA GA HGA1 HGA GA HGA1 HGA
ISil 0 0 3 1 1 2 1 1 5
Raps(Sj) 0.000 0.000 1.000 0.250 0.250 0.500 0.143 0.143 0.714
DI 317,361 12,235 0 0 426 53 85,583 6,296 0
CPU time 52.53 53.59 53.79 52.53 53.59 53.79 52.53 53.59 53.79
Table 5 Computation Results of Each Approach in Scale 3
Problem 1 Problem 2 Problem 3
Measure GA HGA1 HGA GA HGA1 HGA GA HGA1 HGA
1S;l 0 2 4 0 0 3 0 1 3
Raps(S;) 0.000 0.333 0.667 0.000 0.000 1.000 0.000 0.250 0.750
DIy 75,310 0 26964 176,75 322 0 374 22,544 0
CPU time 53.09 53.61 54.22 53.09 53.61 54.22 53.09 53.61 54.22
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