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Modeling of Resource Constrained
Project Takt Transition Scheduling
Problem for  Aircraft Pulsating
Assembly Line
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(School of Mechanical Engineering, Tongji University, Shanghai
201804, China)

Abstract: A resource constrained project takt transition
scheduling problem based on project splitting was
proposed under the background of aircraft pulsating
assembly line takt transition process, and a mathematical
model was established with the objective function of
minimizing total transition time. According to the feature
of the problem, a two-level iterative algorithm was
developed. It is shown that the algorithm can decrease the
transition time effectively and the degree of optimization

for different project portfolios is 1.1%~23.4%.
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Fig.1 Aircraft moving assembly line transition

process
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Fig.2 Splitting method in transition process
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Tab.2 Project data
GO HAER GLIHER
Ml R ERE e e LR L e
1 0 2,3,4 0 0 0 0 1 0 2,3,4 0 0 0 0
2 6 11,12,15 0 0 7 0 2 3 10,31 0 0 9 0
3 4 5,8,16 0 0 1 0 3 9 5,14,22 0 7 0 0
4 2 27 0 0 0 2 4 4 6,7 9 0 0 2
5 1 6,12,14 0 0 6 0 5 10 8,15 10 3 3 10
6 5 7 2 0 0 0 6 9 9,19 0 0 0 4
7 1 9,28 0 0 0 6 7 2 31 2 6 1 0
8 3 10,20 0 9 0 0 8 4 11,16,17 8 0 8 4
9 5 12,21 0 8 0 0 9 4 12 0 0 4 0
10 6 17,25 8 0 0 0 10 10 13,19 0 0 8 0
11 6 25,28 0 0 7 0 11 7 13 10 0 0 0
12 4 25,29 7 0 0 0 12 7 14,26 0 2 5 6
13 1 22,23,31 8 0 0 0 13 1 29,30 3 0 0 0
14 6 17 0 1 0 0 14 6 28 0 10 8 0
15 5 24 0 0 0 2 15 7 18 0 1 5 1
16 3 18 0 0 5 0 16 1 20 0 1 0 5
17 3 26 0 2 0 0 17 1 19,21 3 0 0 0
18 2 19,23 7 0 0 0 18 4 31 10 6 1 0
19 3 22 0 8 0 0 19 6 29 9 2 5 9
20 3 29 0 0 5 0 20 6 30 0 6 0 3
21 7 31 0 0 0 2 21 5 23 6 0 4 0
22 4 24 0 0 0 1 22 6 24,27 5 0 0 0
23 8 24 0 0 0 5 23 6 24,26 0 6 0 8
24 1 29 0 0 0 5 24 10 25 0 8 0 5
25 8 30 0 9 0 0 25 4 28,29 0 4 0 9
26 8 28 0 5 0 0 26 7 27 9 0 5 0
27 5 30 0 9 0 0 27 3 28 0 9 0 5
28 1 30 0 4 0 0 28 6 30 2 8 3 8
29 5 32 0 4 0 0 29 9 32 0 0 0 7
30 2 32 0 9 0 0 30 1 32 0 0 0 4
31 1 32 0 0 0 10 31 10 32 5 0 0 7
32 0 0 0 0 0 32 0 0 0 0 0
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Tab.3 Initial splitting plan
RSE e GOPFir i % QEVES
— 1,2,3,4,5,6,7,8,10,11,14,16,18 1,2,3,4,5,8,11
- 9,12,13,15,17,19,20,23,25,26,27,28,30 6,7,9,10,12,13,14,15,16,17,18,20,21,22
= 21,22,24,29,31,32 19,23,24,25,26,27,28,29,30,31,32
F4 FHRERSFAER
Tab.4 Transition splitting plan
. e Si—JE AW
BRI S TTRERT Ve = 1 H 27 1Rl 5
— G1 1,2,3,5,6,7,8,9,11,14,16 G1 1,2,3,4,5,8,11
- GO 9,12,13,15,17,21,22,23,31 G1 4,10,12,13,15,17,18,20,21,22
= GO 21,22,24,29,31,32 GO 19,20,24,25,26,27,28,29,30,32
i€5 %*&gﬂiﬁ*ﬂ HTJ'I‘ETJXTJ' 74 GAP,.. — C(j/\ 7 CDTS
Tab.5 Cycle time comparison during transition o Cors
period GAP ~ Cpase — Chos
ERTR AR FBOBIRTK pasE Cons
ARy R 34/30 64 . NI N o — N
Nyl 2043 % K. CAFEAI BT s GA FRORBHE 5L , BASE
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Fig.6 Effect of a on scheduling results
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Tab.6 Numerical results of J30

ABFFESE BRI A I R . 5% Rk
ZENEL/ N SRR AT REJE: W S ERT UG 737 SR
fifi b BEATHE— R R IR R A J7 AL A

FAs Pk 205 Cors Coa Ciase Iyase/s Loa/s GAP;/ % GAPpase/ %0
1 77.0 79.0 95.0 26. 34 16. 04 2.6 23.4
2 96.0 98.0 114.0 33.73 32.16 2.1 18.8
N—3 3 108.0 110.0 119.0 17.90 18. 88 1.9 10.2
4 92.0 90.0 102.0 27.29 18. 34 —2.2 10.9
5 109. 0 109.0 121.0 37.88 37. 31 0.0 11.0
FAE 96. 4 97.2 110.2 28.63 24.55 0.9 14.8
1 101.0 102.0 104.0 26.59 21.16 1.0 3.0
2 125.0 125.0 128.0 35.94 41.09 0.0 2.4
130 —y 3 161.0 162.0 175.0 35.68 36.12 0.6 8.7
4 135.0 132.0 144.0 30. 14 22.13 —2.2 6.7
5 142.0 143.0 161.0 34.67 34. 48 0.7 13.4
SEHME 132.8 132.8 142.4 32. 60 31.00 0.0 6.8
1 130.0 132.0 137.0 43.33 42. 34 1.5 5.4
2 183.0 186.0 199.0 48.95 47.70 1.6 8.7
N—5 3 199.0 203.0 224.0 40.70 40.72 2.0 12.6
4 170.0 171.0 176.0 43.09 40.70 0.6 3.9
5 185.0 186.0 189.0 44,37 38.03 0.5 2.2
FEIE 173.4 175.6 185.0 44.09 41.90 1.3 6.5
RT JOHREELER
Tab.7 Numerical results of J60
FHAEE Eiivan ¢ ZH 5 Chrs Coa Ciase Lpase/s loa/s GAP:/ % GAPyase/ 0
1 115.0 118.0 128.0 104. 43 113. 38 2.6 6.7
2 110.0 113.0 127.0 94. 47 104. 47 2.7 15.5
N—3 3 130.0 129.0 143.0 142. 46 169. 18 —0.8 10.0
4 129.0 127.0 146.0 131. 16 138.92 —1.6 13.2
5 140.0 140.0 158.0 147. 61 150.72 0.0 12.9
FEE 124.8 125.4 140. 4 124.03 135.33 0.6 12.6
1 158.0 162.0 181.0 171. 16 178.92 2.5 14.6
2 158.0 159.0 176.0 210. 93 215.62 0.6 11.4
160 Ned 3 140.0 143.0 158.0 141. 11 153. 23 2.1 12.9
4 206.0 203.0 228.0 173. 05 172. 20 —1.5 10.7
5 170.0 174.0 196.0 155. 11 147.61 2.4 15.3
SEXE 166. 4 168. 2 187.8 170. 27 173.51 1.2 13.0
1 241.0 240.0 257.0 182. 27 194. 56 —0.4 6.6
2 190.0 192.0 211.0 318. 96 295. 06 1.1 11.1
N=5 3 203.0 206.0 224.0 336. 94 373. 64 1.5 10. 3
4 282.0 291.0 310.0 240.91 244.76 3.2 9.9
5 216.0 214.0 246.0 149.76 167.08 —0.9 13.9
SEHME 226.4 228.6 249.6 245.77 277.01 0.9 10.4
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Tab.8 Numerical results of J90
FAE Bl 20 51 Cors Cea Cease Ipase/S loa/s GAPG/ % GAP s/ %
1 167.0 165.0 178.0 277. 30 318.42 —1.2 6.6
2 119.0 123.0 141.0 281. 14 323.94 3.4 18.5
N—=3 3 176.0 180.0 183.0 221.10 286. 85 2.3 4.0
4 181.0 180.0 183.0 258.41 293.92 —0.6 1.1
5 116.0 118.0 126.0 279.63 334.77 1.7 8.6
A 151.8 153.2 162.2 263.51 311.58 1.1 7.8
1 171.0 169.0 186.0 292.21 308. 02 —1.2 8.8
2 215.0 214.0 221.0 539. 95 592. 14 —0.5 2.8
190 N4 3 174.0 177.0 184.0 276.43 283.23 1.7 5.7
4 218.0 221.0 232.0 312. 68 328.12 1.4 6.4
5 245.0 247.0 275.0 364. 12 361.91 0.8 12.2
A 204. 6 205. 6 219.6 357.06 374.68 0.5 7.2
1 204.0 207.0 234.0 749.72 1011.83 1.5 14.7
2 248.0 252.0 273.0 546.91 649.41 1.6 10.1
N=5 3 269.0 268.0 291.0 523. 56 538.41 —0.4 8.2
4 279.0 281.0 290.0 804. 11 885.42 0.7 3.9
5 318.0 320.0 330.0 538.79 591. 23 0.6 3.8
SEHE 263.6 265.6 283.6 632.61 735.25 0.8 8.1
ik LR AT S A2 M GAPRE 4 418
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