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Cross-chain inventory coordination of multi-echelon cluster supply
chains and robust optimization algorithm
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Abstract: On the basis of cluster supply chain with two four-echelon single supply chains, the cross-chain inventory
coordination between two retailers is taken into account under the condition of co-petition between the two supply chains.
The time-varying robust control system model is built. The method of the slacking bullwhip effect is then put forward, and
dynamic optimal decisions are also explored by using the H-infinity optimization algorithm. The simulation example shows
that the cross-chain inventory cooperation in cluster supply chains and the robust optimization method effectively weaken
the bullwhip effect, reduce the stock, dwindle the fluctuation of order and improve the response to cluster market.
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2 BERYHEE ST (Model establishment)
2.1 RYiHiR(System description)

AL VAR N B A7 2R G el A SR LB 2
FEAS N5 23 0] B — SRR R L — AN g A —
AT R R, B E AT A E R i 584 ] AR
7 b EH TP A A ) B R R IR 55 Sk T 3,

Uiy Froryy Uimay Uy Xy ¢

u,  Fim
~1>| BORFT 1 [ BRI [~ BT

A
SC,:

21

Xom Yoty Fogm-1) Uiy Uy,

{ﬁﬂjﬁj o e e e

SC,:

GEAEARATTA VAR, FUA HEAT 0 B A AE A RE TIOR8
ANERE I T 0B, W SBL “ XU . AR
APENHEF, WEFR, B (i = 1,2, -+, m), oy
I3 AR AL NBE LRI N2 255 RBEAE K g,
U 73 ) A 735 (3L B 1R (4 R B2 9% 71 o ) 9l 5K
(RIRE BT &u, S0 Il AR G N B LRI (1 N B2 1 1 37

ax,, bx

BT SR U B e A7 A A AE ]

Fig. 1

TE IS, WA fHE Y B R 1 gak 2D ok BT R, 4R
e I 55 KSR H I, T LA A AR R &R,
T A A5 [ —— 77 b B T ) 28 A 55 SRR, 3 i
EAERRRIUAE, T8 B LI 2 I 5 5K A
LD el s L B NS RS € g = A
F g B O PR A7 BN a1 2 R 1R g 5 S A
WX BB A B e T ) B oAb 7 ), Ab
A HNain (0 < a < 1); 2 FE F2H % i
s SR ANBA ST T ES 2 SR IS K 3 Bk B, %
BRI ) 4 R4 I X T B, AR
7’9()5511(0 <b< 1)

BORE PEAF IR AR AAR B A AR ALy

g1 = Tig + Uik — iy 0=1,2,--- ;m. (1)
P JBT 2 iy e <K 43 IS 2 R AN A o P A S 4, BRI
ik =dig +wig- 2

BT AN EE R GU, AP AR 1T ST MRS R
I3 A s, us, WA R R GE A AT B2 V0 22

T =x— s, 3)
U = U — us. @)
FH 3k ] A AR A L (1) (i 22 R 80
Ty pt1 = T + Ui g — éi,k' 5
XL AT
Bripr1 = B + Qrig — D g (6)

i=1,2,- ,m, PR AT L o
D11 = w1k + bE11k,
ﬂli,k = 7ll(i*l),k? 1= 27 37 e, M,

Framework of inventory cooperation in cluster supply chains
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tion of Bullwhip Effect)
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