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Begin
For all single solution do
Set U=9;
Repeat

Forall | €V do
If i has no predecessors then,
U = U U {i}ie. inserti into the set U;

Determine the gene W ;of W with the

maximum value for all | € U
Insert task i into the next available position in the
partial schedule (PS)
U = U/{i}, i.e. remove task i
from U;
Endfor
Until PS has been completed;
Return PS
Endfor
End
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Begin
Set c=tsum/m;
While cv>c do
Assign as many tasks as possible into the first (m — 1)
workstations;
Assign all the remaining tasks to the last workstation, m;
For z=1to m do
Calculate Wz=tSz;
End for
Forz=1to (m —1) do
Calculate PWz= tSz+ the

processing time of the first task
assigned to (z+1) station;

End for

Set cw=max {\/\/1,W2 ,...,Wm } and
c=min  {PW,, PW,,....,PW__};

Return cw
End
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Begin

For i=1to Ndo

If St[i]=St:[i] then NSS=NSS+1
Endfor
For z=1to m do
SX=SX+ (c-tsz)?
Endfor

SX=sqrt(5X)

End
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Size Problem MODE-1 MODE-2 MOSDE
Cadsl Wl ox SX* NSS* S MID RAS Size S MID RAS Size S MID RAS Size
buxey,m=9 44 40 37 24 5.916 0.113 0.080 0.581 4.25 0.111 0.115 0.686 3.25 0.148 0.114 1.656 9.25
buxey,m=10 40 37 34 22 6 0.129 0.123 1.763 5.25 0.185 0.154 1.167 5 0.238 0.078 1.722 7.75
Small  buxey,m=14 31 28 25 22 12.65 0.146 0.028 0.444 5 0.160 0.058 0.602 3.75 0.177 0.022 0.558 7.75
sawyer,m=9 46 41 37 26 8.246 0.128 0.040 0.489 4 0.073 0.052 0.593 35 0.253 0.046 0.972 6
sawyer,m=14 31 28 25 24 10.39 0.130 0.035 0.364 3.25 0.119 0.052 0.423 2 0.187 0.043 0.851 7.75
warneke,m=9 188 180 172 52 10.34 0.149 0.029 0.792 6 0.091 0.034 0.769 4 0.096 0.028 0.647 7
warneke,m=13 135 126 120 45 20.24 0.066 0.035 0.526 35 0.035 0.039 0.496 2.75 0.392 0.021 0.684 6.25
medium  warneke,m=17 112 100 92 44 30.55 0.060 0.070 0.806 4.75 0.074 0.073 0.691 3.75 0.101 0.028 0.655 5.75
kilbridge,m=6 110 96 92 37 2 0.217 0.076 2.136 5.75 0.162 0.068 1.607 3 0.136 0.100 3.725 6.75
kilbridge,m=10 67 60 56 38 7 0.176 0.025 0.69631 3 0.096 0.038 0.526 2.75 0.168 0.024 0.545 6.5
tonge,m=5 745 715 702 5.32 67 0.130 0.033 1.794 4.75 0.145 0.044 2.339 3.75 0.154 0.028 1.372 4.75
tonge,m=8 465 439 429 22.25 64 0.099 0.028 1.137 5.25 0.148 0.032 1.448 3.75 0.162 0.031 1.211 6
tonge,m=10 404 370 352 21.4 62 0.068 0.023 0.479 7.25 0.152 0.021  0.55888 3.75 0.171 0.034 1.049 7
tonge,m=12 330 313 294 30.64 63 0.089 0.025 0.534 7 0.130 0.025 0.567 35 0.152 0.032 0.844 6.5
Large tonge,m=15 287 260 235 49 60 0.111 0.026 0.589 7.75 0.109 0.029 0.575 3.25 0.133 0.030 0.640 6.75
tonge,m=18 231 210 196 68.26 58 0.099 0.023 0.758 75 0.104 0.029 1.044 4 0.114 0.024 0.690 6
tonge,m=20 218 202 177 119.12 53 0.086 0.020 0.926 7.25 0.100 0.029 1514 35 0.096 0.018 0.740 5
tonge,m=22 175 169 162 109.96 50 0.118 0.023 0.933 7 0.110 0.034 1.319 4.25 0.083 0.024 0.811 4.75
tonge,m=24 181 170 156 91.88 57 0.129 0.024 0.936 6.5 0.113 0.036 1.254 3.25 0.079 0.026 0.834 55
tonge,m=25 179 165 156 100.209 51 0.136 0.025 0.951 7.25 0.117 0.037 1.241 45 0.078 0.027 0.859 5

mean 0.119 0.040 0.882 5.61 0.117 0.050 0.971 3.56 0.156 0.039 1.053 6.4
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In production systems, line balancing is carried out once at beginning of
line construction. In this situation, any change in market needs a new
design of assembly line to meet market requirements. However this new

Keywords: design needs a lot of cost. Hence, a new type of assembly line balancing
' is proposed in this research in which a current assembly line is working.

Assembly Line Re- In this situation, a new cycle time is required due to some changes in

Balancing

Differential Evolution market settings. Therefore, a multi-objective model titled assembly line
Algorithm re-balancing problem is proposed whose aim is to schedule tasks in such
Pareto Solution Set away that new cycle time is realized via minimum changes in current

Taguchi Optimization. assembly line. Moreover, work stations' non-smoothness is considered as

a relatively new measure. After modeling the problem, an efficient
differential evolution algorithm was suggested to solve the problem.
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