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Abstract

In order to solve the NP-hard problem of the assembly line, it is required to allocate the process
reasonably to each workstation so as to make the working hours as equal as possible to effectively
improve the production efficiency. Taking the status quo in a company car assembly line as a case,
according to the actual situation, we set up an assembly line’s constraint conditions, established
the mathematical model of applying genetic algorithm to optimize the new assembly line im-
provement, designed the process and coding algorithm, mutation, crossover, decoding and the
choice of operation; and the algorithm was realized using MATLAB programming. Moreover, the
evaluation index of the load index of workstation is proposed, which can better reflect the space of
the workstation assembly capacity and the ideal degree of the assembly line balance. The assem-
bly line balance rate increased from 68.6% to 93.3%, and the loss rate of assembly line decreased
from 31.4% to 6.7%. The load rate of each workstation was more stable and the optimization ef-
fect was significant. Research results show that the genetic algorithm combined with MATLAB
programming to solve assembly line balancing problem is feasible and effective, and the work sta-
tion load rate index put forward for assembly line balancing problem provides a reference basis
for the research.
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Figure 1. The assembly procedure diagram of the telecare

Bl ERFERRIFXRE

W SE A, BA R R RO B AR K B T AR g 1, iR et T AR AL i %
Pt KRB AR IR o AU A & T EOR RO 4 B e TARSEE TARRL, 3R E i
TR SR B RA . DR L RIS T e PR AR M TR], A2 2 2% T Aol A 7 42 i S Ml 1 i e i
SIS

TR L AR

1) ssNs;=@, (i#]s 1,j=L2,m)8[FE—DTHFAGEY RN BRI TS+, s &
AN S TR, SRR TS TR, O RoRnEsk.

2) US=E, k=12,,m, BI—ii T R A AR —A TAEE D, S, #or® k ST, E®

k

.

3) T(S,)<CT ., (k=L12,-,m)EN& TAESEARALIN AR TREL K . b s, R Gk
KA A BRI T, % TR BRI kK TR TS,

a) (R TER PR R MR A=(y)

o {1 el R B ST T %

T\0 IR TE R AR S TR
0111111100 -1
0011111100 -1
0001111100 -1
0000111100 -1
0000011100 -1

A 0000001100 -1
0 0o000O0OO0OI1O0O0 -1
000O0OO0OO0OO0OO0OO0OO0O:--1
0 000OO0OOOOOGO0O:-- 1
0 000O0OOOOOGO0:- 1
000O0OO0OOOOODDPO 0

DOI: 10.12677/csa.2018.82025 208 MR 5 R


https://doi.org/10.12677/csa.2018.82025

A, KEN

3. RECL&LFERERZRIT

iBA% 517k (Genetic Algorithm,  faFK GA)/E LAEDB AR AT AL 92 filt, A IF) @IS m] BE TR 1E At (14
MRS, KR RERRAR MR A I S R BANE, IR R AN SR AT RS SR, BRI
REFEXT AR S R AT 1A% . AR5 A SR o AR LS B MO Qe (AR BEAT VR4, (R L4 Ry R AT 1
27 AR R P A L g Ok, DR & 2R IR AL ME[6] . 151 2 REAHI UL 1 A% A IR
FER

3.1. 4whg

Gt it N7 A ST o AR R ) B R, BT AN TR R 0 B AN R R g i 7 3. A% SR iz A i e
o, GRAGHIE BRI R X AR AR R A BRI AT TR TSRS n AT g
R n, R 1 % n RREEHZ BT RS fin=5, W—EiErge ik nT AR v inlA 3.

EE IR REREE P RIFAREHR
BREHEESH HEEREY | ATESENE TR
WMipL R aik HHEENE
N
MheER
TS
Figure 2. Flow chart of genetic algorithm
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Figure 3. A legal chromosome
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Table 1. Telecar assembly procedure and process schedule
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Table 2. Status of process distribution and load rate of workstations
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3 56 6. 7. 8 0.823
4 68 9. 10. 11. 12 1
5 35 13. 14 0.515
6 37 15 0.544
7 27 16. 17 0.397
8 45 18. 19, 20. 21 0.332
it 373
DOI: 10.12677/csa.2018.82025 212 TR 5 R H


https://doi.org/10.12677/csa.2018.82025

A, KEN

F TAES: g %

0.9

0.8

0.7

0.6

0.5

Hifir

0.4+

0.3F

0.2

0.1

1 1 1 L

& 5

Wl

4 5
T

Figure 6. The load line of telecar loading rate
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Figure 9. Improved workstation load rate line chart
9. BEEH TIEul Safar R 4 E

Table 3. Improved process allocation and workstation load rate
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