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Adaptive simulated annealing algorithm for flow-shop scheduling problem
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Abstract: An adaptive simulated annealing algorithm is proposed for the optimal or sub-optimal solution of flow-shop
scheduling problem. A special neighborhood structure based on block property, simple computed method of object function and
an adaptive annealing strategy are adopted in the algorithm. The experiment shows the effectiveness of this algorithm.
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2 Flow-shop i & io] i # i& ( Description of
the flow-shop scheduling problem)
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3 LR A E % (Simulated annealing algo-
rithm)

I FABEGE kB ) T AR R [ 69 1) B
AN Ta] B S 3 25 R R KRB
3.1 FBRAYPE 449 (Limited neighborhood struc-

ture)

HeFF R ) R IBEEHH K AR T LR

D) XHeBh X XHEARGCE LR
T A4

2) BB AR BE -NE LW THERT
A—rE L.

ASCRFAMBBEH AR F v = (a,b) ZHF
P E,a,b € {1, ,nl,a = b, THF
m, REIHF « PH e LB T x(a) HEBE b (L
BMAERN.F X v = (a,b) BE « PH—ME
BRI, IZQRIEE = (a,b) WES, N x A48,
MUK Q ENHIBEES = (a,b) AN,
WHNQ,x) = tn,:0€ Q. BHICHER[2] H1, B KHY
WA REHEVMBBHEV = 1(a,b):b g la-1,
al,a,b€ 1,2, ,n{| =EMN. H1a-b1 =158},

Bav=(a,b) Mo = (b,a) ER-HF n, =
m , BRITR, VR = (a,b) Mo = (b,a) TH
— ANV, ) B(n - 1)? SRIEFF 0 2 0T MR
v € N, FE-DIERHEFE 0, 2@ 1
WE 7 B—AEEHEE, B Y € NV, xD),
it =1,--,r-1.

Xt vy B, BIBRMNBEIHN-TFE Wix) c
v, R
{(a,b) € Via,b € tup,,u - 111,
WRI=1Hm =1
{a,b) € Via,b € luyy + 1,7,
WRI=kBAm =m;
a,b)EVia,bE 1y + 1, u-111,
“FAth.

Wl(ﬂ') =

©
W) = | Wile) A W(r) PR HR
J 8.0 5 HEWT KR

Z(max 10,6, -31) < &

<
(max 10,6, - 21)% +

k-1
> (max 10,4, - 31)% + (max 10, b - 2})2.

B SCHA[8, 9 4BIE N(W (), ) BR&WTHER.
VBE NW(r),n) R Con(B) = Copul(m).

AR S5 ABHME, A XU th G5 .
WiBRTHE-XBEB N, By <j<uw, WHEEMN
B w R AR, TIHANGCGERN w,u + 1,
u, BHRG.OBTESEW (D), t=j+1,,u
- LR etk S = w U ()
BMALE w_, + | FIRELABII(EREALERS)
(ujgst)st =g+ 1,,n) BTFEB(u_ .y, +
1) MERE (wy + 1,u,) BHEZN, NEELER
(u1-1 + l,ul-l) ﬁﬁ%]%ﬁ*g(ul-],ul-l + l)ﬁﬂ%%
G NTRXEAEEVZEE m LBl m, = m, W T4
r() AEFHEBE P = we + 1,0,y - 1. B3
R, MR my = 1, ITH () SEEF LR, HP
j=up+ 1, u - LR JLE HL, -k iy =
uj_ + l,m‘lb’\ﬁ%%ﬁfﬂ(ul-l,u,) ﬁl(ul,ul_]) “F‘
EEMERH S 3, AXMEMBER (u_,,
u) .

YV x(j) TR F— KBRS KB 4 L))
ABBRE < L) < kM o <) < wp,BP



http://www.cqvip.com

3

4R % : Flow-shop 38 & [l R A4 @ W AR BB K BB 447

L) BREALH o (j) WERXBIEEH, KA j = 1,

on - AR, 2 L) AEELHE L < () <
k *ﬂull(j)_l <Jj=< u,l(j),El] LG REATIH ()M
B/NXBAEE L, HAP j =2, n. XB, ) ¢ luo,
wys st B L) = L) M€ uy, !
B, LG) = L) + L. BIEAMMERS 7, R~
E.Vi= wo— wyoy,l o= 1L, k. RBEE Z(x)

_UZR(ar)UUZL(n) my =< 1M m =« m, 5%

z;bﬁ@%Aﬂg ZR(wr) j=1.n -1, EBINES
j‘] ZL(?T);J = 2
ZR(x) = {(j,t):uzr(n St<mg+ Nl

ZL(x) = 1(j,)impa - Vi < 1 < wipons

- wlwgy - wip-)th.

XHE, Y x> I w(x) =0, HMBHFR o(x) = 1.7
my = 18% ZL(x) = $,j =2, ,u; - 1, W0R my
= m,ZR(xw) = ¢,j = w; +1,-,
3.2 Bi& MR A HE (Adaptive annealing strategy )
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4 ¥{E %5 R (Numerical results)
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Table 1 Comparison performance among
three algorithm
BEMEI Osman 4l Taillard
BAEE BAEE  ERER
nom N & BE/s & BHE/s & BHE/S

10 10 2000 0.00 0.83 0.02 1.28 0.00 1.26
5000 0.00 2.06 0.00 3.18 0.01 3.14
10 20 2000 0.00 1.25 0.04 191 0.00 1.93
5000 0.00 3.12 0.02 4.73 0.01 4.78
20 10 2000 0.00 1.36 0.09 2.11 0.31 2.24
5000 0.00 3.40 0.05 5.19 0.31 5.31
20 20 2000 0.00 1.89 0.22 295 0.26 2.87
5000 0.00 4.65 0.36 7.36 0.21 7.15
50 10 2000 0.00 3.16 0.00 4.72 0.21 4.83
5000 0.00 7.85 0.02 11.63 0.63 12.01
50 20 2000 0.00 7.54 0.00 11.57 0.02 12.67
5000 0.00 18.81 0.19 28.94 0.69 31.32
100 10 2000 0.00 7.41 0.08 11.23 0.22 11.41
5000 0.00 18.49 0.03 27.02 0.36 28.29
100 20 2000 0.00 15.51 0.09 22.81 0.32 21.67
5000 0.00 38.67 0.12 56.52 0.51 54.01

5 &1 (Conclusion)
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