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Abstract: Considering the characteristics of dyeing vat scheduling problem,
scales, high efficiency request, an incremental dyeing vat scheduling model was
Scheduling heuristic (STWS) algorithm was proposed to improve the appli
real scenario. In order to meet the optimization target of minimizing ddfay c
vat, the heuristic scheduling rules were applied to schedude t
scheduling, the dynamic combination batch algorithm and th
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The simulated scheduling results on actual production data
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BCEEBH 201844 H 1 B, R EBRBS 1,

AR A = B = e 4 350 (1 < ¢ < 100) .
(100 < ¢, < 700) K (700 < g; < 1200) FEAK(1200 < ¢;),
BARE b B/ R T 4 K77 B W5 LERR, #ilm
(0.42,0.19,0.16,0.23) [, 1R I8 Yefir i i B BL 1 50 R
4201 < u, <80).H1(80 < u, <300).K(300 < u, <
800) AR (800 < u, < 1200) . $AEE PR R/M R 4
FEYBT Y5 LSRR, 40 (0. 20,0. 30,0.35,0. 15)
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1IN T HERENSHEIMESR.

R2PH T LH A B IR LR, oA iR P B A
YNz HpsE 6 B LSE 3 HBE B A7 i B S 5
FEURRET | ~5 KA, HAWREE 5 3 SR, 58 7.8.9 %K
PR 4 ARETR o AL FRAF BN 0G - 55 7 HBAR LR T
RO H 5 5 8 AH MR N T AT BREL B, B A B AR
FIRYIELL TN T e BB 5 58 9 BRI T 307 & BT
o Lo

R1 SHMEFR

Tab. 1 List of parameter values

s P yic!
Z KA ARSI RIER HE i 74
4 HEUAE S B R L 30 min
L HEK AL IR A IR 30 min
4 PP S CHLUK R FF I K B 2
P FHERIIE RS 5

®2 ZHHERANBIRS

Tab. 2 Dataset used in the experiment

B 7Ra R S4Bl B 7 RN ok KT Pl Befir

His HaE oA 7 H#H K REE R R BE K

0 52 47 04-04—04-21 04-04—04-07 (0.42,0.19,0.16,0.23) 5 6 6 20 (0.20,0.30,0.35,0.15)
1 115 63 04-05—04-26 04-01—04-09 (0.23,0.30,0.23,0.24) 27 10 14 71 (0.32,0.28,0.27,0.13)
2 127 63 04-05—04-26 04-01—04-09 (0.21,0.35,0.22,0.22) 28 11 14 71 (0.32,0.28,0.27,0.13)
3 254 63 04-05—04-26 04-01—04-09 (0.21,0.35,0.22,0.22) 56 22 28 71 (0.32,0.28,0.27,0.13)
4 508 63 04-05—04-26 04-01—04-09 (0.21,0.35,0.22,0.22) 112 44 56 71 (0.32,0.28,0.27,0.13)
S 762 92 04-06—05-01 04-01—04-09 (0.21,0.35,0.22,0.22) 168 66 84 71 (0.32,0.28,0.27,0.13)
6 254 63 04-04—04-21 04-01—04-09 (0.21,0.35,0.22,0.22) 56 22 28 71 (0.32,0.28,0.27,0.13)
7 508 63 04-05—04-26 04-03—04-13 (0.21,0.35,0.22,0.22) 112 44 56 71 (0.32,0.28,0.27,0.13)
8 508 100 04-05—04-26 04-01—04-09 (0.21,0.35,0.22,0.22) 112 44 (0.32,0.28,0.27,0.13)
9 508 63 04-05—04-26 (0.32,0.28,0.27,0.13)

AT HHT 7 R — B 450 5 B TR 52 58 A, TR
TR RARH , 5 TR HE= R AL H PR AT, R AEE S
IR YT 0 J5 S i BOH R L R g , (R A A R

SRR RIS M, 3 B 37 2 38 #10 ( General Rule,GR) 2P

ERBIIATHEL SR, I 5 STWS Hkxttb, 5 STWY K
4, GR B3k R ™= i i RSB UNUT (32 82 B H At
WIEARE 7 R H TR HEF ) RIK R i
JE A2 GR RMRAET ot VA BE A0 3 T SRy
BEA RO IT R X 7 B BEATYRAL FIBHE ;
IS 18] fo S 9 e LA U 2, RN Rt AT
®3 CREZAELER
Tab. 3 Scheduling results using GR algorithm
iR R U VeRT itk PR YT

H

ko %3 4 GR

g A A fA/min HE BE AR
0 213 63 1370 135 1 90
1 2240 142 1050 191 8 91
2 2240 148 1310 194 12 91
3 4480 312 2180 376 30 91
4 15393 691 9850 798 64 92
5 46 858 1113 16090 1312 99 92
6 6793 316 1760 385 29 91
7 20096 669 8800 810 62 92
8 14353 737 9410 863 65 92
9 15817 655 9370 797 68 92

S STWS HEATHREE, TR Bk 4 Fros AR, K
FOER A A = (GR B IETRIN - STWS Bk HE 1%
A /GR BRI TR LA , [FIBE AT A5 U4 i A A Ak L] L e BT
ARSI BESS R AT LUE B, 7 SR BLE b (7
A ECRAE 100 2 500 Z£4) KIS T, BRI 10s W4 H
AT R X T GR Bk, STWS Bk MR fT VI ALA \

71
04-01—04-09 (0.21,0.35,0.22,0.22) 112 70&9 71
2 ’

B TR BRI BTN, B

i, STWS Bk LR B , & W AT {4k 50% LA

g Gy R AN W N R TR S IS P € Al
* YOz RA B BR A O LR A1 , DR BAH A K B R

i, BEARL I B R P 0 2 R RO HE Rl — 7 fs Y A [ it Uk
BEATEEGLA: ™, AT 17 29 T VRGLALA s X T565 0 A58 , b fir
B b T+ B 3 R DR R B e R IR T % T B IR
VEGLRA B IS, 28 LA EJLAN T T, STWS Bkt fE
T GR &AM,

F4 STWS HiEMALL CR EEMMALER
Tab. 4 Optimization results of STWS algorithm compared to GR algorithm

. R R YR el
S wws Kl A i gg gg FIH
WOL% % )% /%
0 0.611 0.00 14.29 -16.06 134 1 94
1 1.183 0.00 34.27 60.00 180 12 89
2 1.484 0.00 33.11 67.94 186 15 94
3 3.035 -2.23 28.53 56.42 346 41 94
4 8.387 18.90 22.87 47.31 713 75 95
5 23.232 50.29 12.67 11.19 1307 84 94
6 3.358 2.51 28. 80 31.25 343 41 94
7 8.659 31.19 13.75 32.27 758 76 95
8 8.802 15.84 22.12 37.41 782 69 95
9 8.145 32.01 17.26 40.77 735 74 95

MFE4ME4.7.8.9 ARIRNHEERTTUED, EHK
TERBGE i, Tt A% R BB , STWS Bvk P REHR L
fo i, AR FE R B £ 20% ~30% , Pl AL AL
HEEEAE 10% ~20% ,PEAL WA BEAE 30% ~50% , Bk
AR ERE N I ..
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G5 4 AR R S RO RS 3 A KR AR i K e Y
Al EARAT — BB AR B, KA 3 HEUR R IR
THRIVE 26 4 HEAR DI AT R R THE R, R 5 1%
BPAELR ., HXTH 4 BRI TR T R A 4
R B IR TE AR RIS, SR P T B R e R B TR A
A HE = A FEE IR, AT L T 8 B E
A, i T R B R A B HEU I 7 A RERCEE B/ T 4K
ZE 18], N & TR B39 P38 I, BREL IR S s, Jefir
HAERA PriEfg.
£S5 STWSHEAESE 4 ARIE LHEEBEEILS

Incremental scheduling of STWS algorithm on the 4th data

TR e BRESL HK BHET B

Tab. 5
Bl

iRRE1v4 ; o o

g TS e A A/mn MR OBCR A%
4 8.387 12484 533 5190 713 75 95
4* 6.703 16377 620 4827 786 65 93

4 4

R NG T B I AR =R, B R = ik I B R SRAAT
HLHER R P A3 KBTI ST R G A it 45 52
P S T R HE G R AR R AR TS R
AR A Shm R 6 R B (STWS) Bk, 1 I —E /)
LRGBS ST B, S/ MEEIR AU BRAT A B
R RAS . 7 SRR R P, Bt T SRR (DCB) B ik
FIYRELE 3 (BABS . BSO) #EATHIR K 47, ﬁﬁﬁi‘ﬂﬂk%&ﬁﬁf
PR, WL KB X, A% T STWS Bk K
YRR , 7E RS AL E At , STWS B3k REABTE 10 s A
IS M EATH TR, ZE R B HFEIET 4

PR EERR, FR R E A
HER.
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