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Dynamic optimization method for incoming inspection scheme based on
multi-dimensional evaluation index system

Jia Guoqing, Zhou Xia, Tang Tao, Li Xueming

( Supply Chain Management Center, CRRC Zhuzhou Electric Co. , Ltd. , Zhuzhou 412000, Hunan,China )

Abstract: To effectively solve the problems of low efficiency, high cost, and lack of dynamic adaptability in traditional incoming inspection
methods in intelligent manufacturing environments, a dynamic optimization method for incoming inspection schemes based on a
multidimensional evaluation index system is proposed by integrating multi-source quality data and analytic hierarchy process. This method is
based on three types of quality data: incoming inspection, production and manufacturing process, and on-site application. It constructs a
multidimensional evaluation framework that includes nine indicators, including batch qualification rate, process defect rate, and complaint
frequency. Using the analytic hierarchy process to determine indicator weights, establish an annual quality performance evaluation model
with scores ranging from 0 to 100. According to GB/T 2828. 1, a five level inspection level of " full inspection, stricter inspection, normal
inspection, relaxed inspection, and exemption inspection” is designed, and dynamic adjustment rules for daily, quarterly, and annual levels
are formulated. Empirical results from over 90000 material codes in a certain equipment manufacturing enterprise show that the inspection
time for a single batch has been reduced from 2. 5 hours to 1. 2 hours, resulting in a 52% increase in efficiency and a 40% reduction in
inspection manpower. Due to the adoption of a dynamic inspection plan based on material quality performance, the missed inspection rate of
high-risk materials has significantly decreased, and the average pass rate of suppliers has increased from 92% to 98%, saving an annual
inspection cost of 750000 yuan. The results indicate that this method uses data as a link to accurately map quality performance and inspection
resources, providing a replicable data-driven solution for efficient incoming material quality control in complex supply chain environments.
Keywords: data-driven; multi-dimensional evaluation index; incoming material inspection; dynamic optimization; analytic hierarchy
process; quality performance evaluation

SRR BE AL 5 B R IR TR 2O B GERORHGIR: SR W 22 AR [ 5 ik AR 7 %€ (4N GB/T 2828. 1
A SHE R, R T R RN RIS bR ) SR, AR e R I RO | B IR AR L 3
ZRBE R FEREIN 0 SRR Al B A KRRt ARSI R A BRI . U T B SR R E PR, O
2 T R 10 T ARF YR S SO T RN, RIS EORAIR B T e U Pk A 56 AR A

Wr#E B H7:2025-12-29; 5% A H #§:2026-01-21

E&TE . 4 4 4137 2 8 4 22 %% 0 (2024GK1020)

EERN: lfii( 1983—) Al , B R LAIF BT 57 & A A i M H AR

BIEEE . FFN(1985—) -, EGAIRIF LS @A RBEESFRBAEHR,

SIAEX: WA K, Ak, Bk, F AT S HIFNEEARGRRRT EHERAT R[T]. A3HEKRE & A,2026,45(10) :43-48,72. (Jia
Guogqing,Zhou Xia, Tang Tao,et al. Dynamic optimization method for incoming inspection scheme based on multi-dimensional evaluation index system|[ J].
Techniques of Automation and Applications,2026,45(10) :43-48,72.)



H2h b 3 R 5 5 H

44 Techniques of Automation and Applications

2026 4F 45 45 % 45 10 3]

ARG 7™ T J5T e 5 (i ol PR P R o e - A 4
S 200 J3IT) o PR, G ey BT S i B s sh A AL
R 7 58, S BB IEORG ETC 2, WA B i o s A o A
HZ O

LG RBG I LAGE 705 B I T T 32 o i
PR (acceptable quality limit, AQL) FFEERG 5> 0207
125 BB A AL U R, (ELARCASE 1 7 i A L A9, X LA 3 107 49)
BHTR RIS AR Bilhn R E YR RS
SR FH R AR Lo ], 3 BRI 28 5 TG i XUR: Pt [ L
AT ek R ERPE , Ah, A R 2 R IR E T A, (1
BUAR R B ELUSCRARTR M LR X R A R oK

A RIS 55 5 W N 2 AR B QR =5 1
— NS ) TR R R SR R G = AL,
Bl E AN THRAE S BRI G . ZRIPNERE R
— ARG KT B IR AR (WA AR | Z AN B 51
AT R R B B RS 2 4E R R 2R S R
SRSV R BRI A 0 SR A R RN TR B
Z AR S XE LA SE B SSI R Ry b AR [) RR  TAG:
B RO R A B DA T T, s — A 22 O |
ZRFSAS TR BRI T

AR S o 7 5 T )2 R 43 175 (analytic hierarchy
process , AHP ) ' () 22 2k J3 [ f5t DA 45 280 538 1 3 245 S 153
PLUIR ST MR A58 Ty ik i R RV . R R B ik 2 — o
S PR ) JL O3 il R 22N T2 R, I 2ok 5 M 5 5 B 3 AR
BEERIEAT RGN DT Horp SOk [ 6 ] A A ek /2
U AT R 2 25 G s PR R Y FEMAE 42T T 2
AR RPN SRR R R gt SOk [ 7] 456 S35 oW o
BT A2 IR 3 AT 2 S RS PEAG A AR | 177 J2 R A ml f
SEASZ MR ARPREYAE . SCHER[ 8 | ¥ B — R A bk (&
FAEH I FRALEARGS 5 X AT AR W& 58 i RN
2255 B vl 1 B RO s bE . SCHR[ 9 ] EH X 5
H 5 B PP i g i i s 2 B — A TR A0
PR mg LR A IPAE IR, SCHR[ 10 ] 25 T AHP #UpH g
— PR R T R R . SCHRL 11 AR T RS 2 IR
S HTEE FISORI BIE 198 RE HE RE R PT SEMEPRAG LAY AR
TR RERRE R EERE . SCER[ 121 TR EE T2
RGBT - ERIZR G PE O vk ARG S0 A6 ) 52 30 2 22 2 VPRAN 14
FIl it BAR SR B EAE T PE A R A AT . AHP 7 ik
AT LUK ) R 53 i | 3 N7 22 R 4] SR I ) 2 V9 TR L 1
FEFEIE T AT 2 AR X AR T4 2 T R 41 A AL
L, A SO ) 22 R 43 A i R 2l 25 IR R B A A T R
TG0 803 5 ot B A KT | AT 52 B Bl 25 A6 90 5 28 A 52
AL

1 ROBAR 30 J7 2 30 A fh L A e

1.1 H{EERE
AR T F R AR BT E 1 s,
HETEH BRI YRHE A R 5 5wl s 1L |

H /2= RN BT | 22 4R 2 R PP A A R A . i dfa
RAE G AL S AT RGBS B

B SERBL KL 5 A 51 (incoming quality control , 1QC) %5
BH YR PRI DL R R 7 SR 2R B AR
BTN (PR L SRR AR A R g S R
RIIFS% CB/T 2828, 1 GHHELIFER IR ) Frife' I
A 56 SRS T (AR AR ™A R B 20 O A I AR B | I
K R SEA 46 A AL 5 i) S 2% W RHS 6 2 S A T
BIaAL AR RIS PR R I IR R I SR G E . R RIE BOE
JEI (B H B ) N YRR A S0 45 R A B i
C 2R IR AR ) 7 22 B B LI, O 2525 25 Bkt
AT AR ad B i A s R SR 2 o3
AN, YRR R PPA AL ST RRHG IS R gt g H
RAEYPRU SR , 2 ) (B HOR 3R BEOR) Ml 2 75 i
B /7 P R AR RN | el A A W 24 145 R G B 2
PG R A GOT A 4 R R — B AR H/ZE
RN B AT B 0 A VA 45 R 5 R X R 5 S
AN VAR B0 8 R D) b A 45 SR ok ok 25 ke 24 i 4k
L6 A5 PR AT ShAS TR PR SEAE T — S A AT B ok
BHGIRMG ,  TEBE A PR Y T R e B AT TR A
3k
1.2 HERESHLE

SN PR 5T 2 B AR G 50 3 |
G B, RRHAG50 BL 37 2 MR o B 8 1)
BORIEZ — G AER IR ZE R A GRS AR A
R4 ORI AE R NG A% T SRR AT OB G 5
Z 4t (incoming inspection system, IIS) it , T A PEAiE
R E SN DN LS S X YN P PeR ISP it
Z 45 (supplier relationship management, SRM ) /""" 3J B,
Az i 3 B 04 e B R DU B A B OR R, A
PR AR 77 i AR v B B BRI R R TR AR B T Tl
i il & AT R S (manufacturing  execution  system,
MES) " 3R 0, P B 4 R O, g P )R R
AR HEBEIC TSR, BB NS S WL R S B fd ] rh B ot e
B3 , A GE o R G5 ( quality management system,
QMS) 7
1.3 ZEFEREITNEIIGRE
13,1 Z4FN stk R0t

o A TP 25 ek B0 AF B2 o A B, A A 6 S s sl 2
PR REAR PR A T 2R I PR A I A i i i e
VA S8 JH A5 4 A G T e K500 e At 5 4 B 2 2 o i
WAL, 258 PR, B & PR PEA YR BT i 1 7
IR FRAR ISR 1 R
1.3.2 T AHP I Z4E Tt i Bl

52 SRR R SC BT FE AR i | T ST A5 T i
PREUACER | A TR 3 0 R T B 7 A A L SV A R
AHP, Hirp AHP 2 h 36 118 2 2F H57 Saaty” $H B 1
L GRS el | 3 A R % 2 A 1Y)



2026 4 4 45 35 45 10 1

A Zh b 8 R 5 H

Techniques of Automation and Applications 45

B J7 R R AR RS, I HL AT AR S WA 2 15
HA T B — BRGS0 AU A & B, SEAUE L& 50

i e WAL SR BCEAF A B BRIF 5 T i o'
PRI, AR SCR T AHP 358 8 58 AN

%8
BHEHERS
WHRmMLER

__HERER

FETHEAAL
SRARLSR

ik 52

\

A

HWRE T
TR

_ - //#%uﬁééﬁss\\
- - AR R
ZEMH i N 1L we o
FEER
] £ 8
B REED R
A 4
A RIS | =g ARG HER | EFQE
BHHIA g HIE o HiT A
W
%

B1 R RITMUREE

Fig. 1  Flowchart of the dynamic optimization process for incoming inspection schemes
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Tab. 1 Key evaluation indicators ( partial examples)
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Fig. 2 Hierarchical structure of evaluation indicators
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Fig.3 Example of standardizing batch qualification rate
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