5540 % 552 1 BT Vol. 40 No.2
2022 F4 8 Light Industry Machinery Apr. 2022

(B2E - E1E] DOI:10.3969/j. issn. 1005-2895.2022.02. 017

SR FREREEFMNPRNA

HEW', MEH', AuF, HEF

(L K5 PR TR SR, LR B4 2141225 2. W A B H@EAHA RS, LR 169 276600)

W E AT A AR A TR 4 R A R ) 6 S R R R — A R TR TR R 4 A
FeHCT Bk R AT . SRR TR R E R REARSE B IIARME S FELRESHES
FERHREABRF T TAFEITAFEH X, E— RS TR & R0 4 FAREN X & Bk b 3E B % 09 F-45
B GRS ER EkE TR ISR R A S A WA TN AR VA3 3] A 0 SR AR 2 R R AR ACIE b ) B AT A A SR
3,5t 5 A e LA TR AL R BEAT IR E Rt bL , R ARG T AL E TN R E R &, HER RS B EER
FRMAL AT E R FH GE R UL —F B4R G bk ey B AR E,

X # R IARCEEAETNETHLE RUATREFTEIAFIRT

hE 4 %S TB115 CERARERD A L EHE :1005-2895 (2022 )02-0103-06

Application of Improved Particle Swarm Optimization in
Inventory Forecasting
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Abstract; Aiming at the problems of the inaccuracy and time lag of inventory forcast results in automated stereoscopic
warehouse , an inventory forcast model based on improved particle swarm optimization and exponential smoothing method
was proposed. Firstly, the principles and disadvantages of traditional particle swarm optimization algorithm and
exponential smoothing method were analyzed. Secondly, an improved particle swarm optimization algorithm was proposed
by introducing additional variables, nonlinear dynamic adjustment of inertia weight and asynchronous change learning
factors. Four standard test functions were used to verify the optimization ability of the algorithm. Finally, the improved
algorithm was combined with the exponential smoothing algorithm to build the prediction model. The simulation
experiment was carried out by taking the actual inventory data of a deflector produced by a company as an example, and
the built prediction model was compared with several commonly used prediction models for validation. The results show
that the accuracy of the improved particle swarm optimization prediction model is higher. This model can solve the
problems of insufficient accuracy and single application of the traditional prediction model, and improve the inventory
utilization rate of enterprises.

Keywords : stereoscopic warehouse ; inventory forecast; PSO ( Particle Swarm Optimization ) ; exponential smoothing;

asynchronous change learning factor

s H 9 :2021-11-23 ;& [E] B #§:2022-01-20

ESWH:EXR B KRB 24T H (51275210 ) 5 B & B 48 B 24 38 4 W B 3 H (51975251 ) 5 45 7= 2 BF B¢ Q) 51 H
(1078081606192480 ) ; YL 44 B db SC i il i 3 A H R T S0 I = @ B AR IR BE B3l B (FMZ2018Y2) ; “ 7S KR A A g™
(1076010241131350) .

FE—EEBN EWEME(1996) , B JLHWERN BT84, BB 10 AL & P E S R 55, E-mail:1363277785@ qq. com



- 104 - B ITHI# Light Industry Machinery

2022 2 M

VAT TN A2 AR A0 A Ml %) [ 52 A B8, i 2o B
PR 5 0 R R W0 B A (R AT A I, DA s e 4
FR R T 37 LA S 6 7 5 T ) e S BRI 28 K Ml A
B JPEAT-TBUIN BE A% Ay A Ml AR A JAS , Oy A 7 J
SRR B B AR o PRI PR A T A S Al
BRI

T F500 4 J5 kA 1 22, R B A K £
(grey prediction, GM) | faj B 3F- 13 ( simple averaging,
SA) , B (weighted average, WA ) , i H5% 8- 4
( simple moving average, SMA ), il /& ¥ 3 F
( weighted moving average, WMA ), 1% ¥k % 1
(‘exponential smoothing , ES) Z55072% | sk bR 554 — kK45
BV 1 BRI AS, D IR BRI A ok, R R
FEREAE 14 A7 i A AR A T T SRR o 254k R A
TA] B 1 1 R 2 8 ST T 5 SR AT T, 4 B
KRR, IR RS Aol AR (2 % Rl %,
A S T INALES Bl F- B B A 7 i Rk 3 A H Y
SRR IS L 25 S0 A5 G BT ik XL
SR S B AT ST (AR S5 LR BT
TR 5 2 22 40 B RIS 2 - A A0 2k =
e S ] 6% 5 et A 7 1 USRS ) Ay 4 1 ke
Fit 8t P B A T — 4 s 46 8 e T A T
Maguluri 255 T RAHYAEL A BB EA T — A
T B AN A B A B AR R Dai 45 5% i SOP L)
Fe GM Bty 17— AN T 22 i e pe Y

DRI SR PR 58 01 0 He e A ek, DAk
HR AR 0 2 R RGBT . 456 IR ECT
T TR A A TN A AR S ok SR i P 1 R (X
ZBRENS 1 38 0 b o 2 DA DC B 24 1 D7 s 8, wi
— AR A . I YR T AR A W) A 7 ) — o
SRR 6 A FT 1 S s A7 5000 A 96 M 2% T A 78 i) ]
17
1 NFENBEHTREERERRS
1.1 NFHERRERRS

KL FHEF L (PSO) & 1995 4, Eberhart 17 1= 71
Kennedy Fi--7EXT 5 BE4H & AT LA, & B 5 HETE
T I AEAE—E AR, HE T 42 ) T PSO X —HE R g
T BT BRI R A TE i A [

(R AT L) P — A nT AT A% , T4 R TR 2 i —
AN E v SR PR TE AT AT I 1 AR L O HAR AR T
R HNE A 2 2 HT TR B AL E (P ) > AR
RS AR A o B A R A7 IO L B (e ) o BIEIXRE,
TEAWEEACH R, BT AL 7 pyog H gy I 1 5E
b/ s e e T SR A = RS R -5
D852 R ERibE 3 )W I A R VA NI SR /A WA R
vy =w s (o mxg) te
(P = %) 5 (D
wiy = aly w0l (2)
A e O G ATIE AR s w0 DB A R SR R B b1
A RATHIES s¢, 0, 9o T T, 3R Ak 7 A
AL 25 T WA 5y, D90, 1]l Y
BB ¢ R @ AR B AR A pla h ¢ IR
AL AR AL 5 iy O ¢ AR i AR TR
PSO A M LRI -
1) Wis AR 71, A E R R0 1 « OB 78D
o (CRL ) 5
2) AR RLT G N
3) KRR F A AIRAE p. FEEC, AR
F <ppe s U F AR py 5 (BT B 10 22
/N ) 5
4) XAEASRLT, HIE BE B F A4 R i
e LBE MR F < g, U F R 815
5) ARE (D) A(2) BRI v FIOLE x5
RISV S HE DS SNTEIRS OB E:
AR PR 2) .
KPR R ATAE R B 20 1 TR B S G
N JR TR IS o
1.2 e TREZRERRS
SRRV ES S dy A R HE g — R ] 41 o0 A
P59k 1207 1 S b Je— P RRIR 1A% Bl AT 2
15 B — IR RS BT T (A2 2 T B0 S P I (B i
— R RO ERINAL . DI A ORFRIK /I -
ye=an (1 -a)y, o (3)
ey, W b IR TNEL s, 2R & - 1 A9 SEPs
WUEAE sy, 2R b = 1 IR TINEL s o P28 R B, 1%
R BB R I A2 224 i 114 52 B {EL X 000 (L PR S

t
V4 + Cy



[(2E - gE) BB, F U T B R AT EEHNPEIN A - 105 -
JZHBN o PRSI AIER =M K BOk A G R w, 2>

T8 HOT- 7553 R — I R = AR BOT- 1
—REZATHEFRIBUE A, “REZEA T4
MRS RV BAE S, =TT sh R, A WL
FME LA R BE 51 o SO R = AR BCF- T
¥k, B VR AR5 A A G e e R T A S i
Ph( oy =y AR BR2E - J5 R (SSE) 1R PR 4
B B (=3 )? TR IR R E R

SRV G iE G RPN IR RN W B

SV = x, + (1 —a)Si; (4)
8§ =a- 8" +(1-a)$; (5)
S =q 8?4+ (1-a)S?, (6)

Aoepe S S A SY e R — R = WO
18 520, 2 TIRARH 0 ¢ B0 17 50 1S PRI
T n WPEAR A -
Y, =a,+bn+ecn’, (7)

ﬁ[:fj a[ ,b[ iFI:I CI j"j% t %B‘J?ﬁ?)ﬂ”%ﬁo

:H:EP- a :35(1) _38(2) +S(3) .
=y (658 25 4w s
(4-30)8" ]
2 . S(l) _25(2) +S(3>
=t P57 (8)
2-(1-w)

FEBOT-T 1 R ol T B 1 T R B — 22 il
IE6 5 L, JCT5 SO, Jo B TOUIONG B 2= e o
2 PSO ®BiEHM i
2.1 FEMHTEENE

£ PSO Bk h R PEA . w 2 — R H 2Ry iR
BSH G w BRI REB MR AEHA BRI 2R R
AEST,w BUNI RERGAR THAE I R I R AE . % I
(14 w AT 2 32 A L 3 DB 35 B LA 2k

KUWF

0t = G ) < [see (&) T) 1),
(9)
A w, AR R KAE, w,,,, B ACE e/ ME,
¢ A AR AUREL, T Ry KB AR %R
Bifi o A CUBO ST I, w A S R AE A B 3R
M/ N R/ IMEL, DAIGE BRI w I E 1Y,
2.2 TEIETFHREE
T e,y — R [ H R, HEF BURE R
2 AR 2R R 5 2 AR E A5 7R
kAT R RR A 1 AT R 1Y B 3R ) fig 1 A
INIFE SRR 2T R DAIHCR I i 4 R R 8 T 5 i )
AR BA BN B 35 BE I R R At 252
2IRETT, DALk AR BE SIS, AU T -

15 —tn (L) . m_m
c = .5—tdn[(T) '2—4];

2
i Tf
A o

¢, =1.5 +tan [(LT) -
2.3 RFHEEHREE
TEF R0 SR A A an(2) proR, R4 5] A
RS SA % (SOA) Hhskk fefilf 48 1Y — A8 1 A, DA R 3
s 1 AR, AT

(10)

A=f, = (- f/T) (11)
A f, AT B 2,
LR VA 7 /N W
xipt=A e x i) (12)

2.4 HiExtkgeit

DRALL T 4 s A Bk P RE Ik ok B, 10 2o
5t PSO ik (SOA B35 X HE, R Bk ele ik i 500k
AvERE. MR BRI 1 TR .

A1 Rl E Rk
Table 1 Test function table
PREL Fikx 7 S IS AE
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Table 4 Inventory data from January to March
H b JEAE/ P
1 2 370
2 2 940
3 1 740
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Table 6  Sum of squares of errors
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