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Research on Construction of New Integrated Information
Management Platform for Substation Materials

Tan Yangyang, Liu Jun, Yang Hongquan, Jiang Bo, Zhong Peng, Guo Songning, Wang Gang, Shu Wenjing
( State Grid Chengdu Electric Power Supply Company, Chengdu 610041, Sichuan, China)

Abstract: Substation materials have a large number and diversified models. Whether it is information collection methods or
material management methods, the equipment management department is facing huge challenges. On this basis, a new solution
for the integrated information management platform of substation materials is proposed, and the software architecture and hard—
ware structure of the platform system are designed, including APP programs, Windows programs, network communications and
smart warehouses etc. The designed smart warehouse uses radio frequency identification ( RFID) technology and face recogni—
tion technology as the interaction of material storage information, and Q —learning RFID anti — collision technology is used to
avoid the problem of data loss caused by multiple RFID tags scanning at the same time. A three — dimensional face recognition
algorithm based on facial geometric features and local descriptors is used to solve the impact of facial expressions on recognition
accuracy, and the linear programming model and information security active defense technology are used to solve the problem
of the optimal allocation of materials in smart warehouse and network security. Through adopting the proposed solutions, the
intelligent, scientific and standardized management of the substation materials will be realized.

Key words: material management; smart warehouse; radio frequency identification; face recognition; Q —learning

0 51 =

ARl R B D R G A, 2 AR E i
FTHIERREB DR M2 2, W RE NP
e B AR LR Y R, AR L IR
i 10 1e JEE ER AL AR BB AL 2 B 2 R AR I T R
AR AR A B/ IR0 IR IV AT Ji Bl L B0 4 57

BT EESIR, PR i . BN A F AR
B 23 5 ST 7S v B A AT I, AR L W R i
o RIS B s S R A TR B R AT . BRAT AR
RV BT B =, O N T B, B 4 a1
Dy A5 B ER MR BRI L, R A AR
B RIRLIE T Ao A, 5 2Rk RO S st A PR A
HLY) 5 HAT B S PR R

TEHL I W08 B AR e 7 T, SCHik [3 1R Bl

+79



5543 B4 S I
2020 4E 10 A

Ml E AR

Sichuan Electric Power Technology

Vol.43,No. 5
Oct. ,2020

HARM TAER B ARG, A, dor T W Y s B
B 7. ik [4]1 R QR Code 45 TEH K& ¢k
THYREBRARS, AMARE TR IR R
SR, SCR (5 1A BT LM 5] ERP 245 I
R AR AR S T YRR R E G R R
G5, SCH R AL B R B AR B, AR R ) YR A B
T fa5e 3 i, SCiik [6 17 RFID R #7177 fL
PIo O B AR G, 4 P AR 4am it N 45 DL S B T
P SIS AL B T i R R K.
AR R B — i A S S (] 2R g
WA RG I &, T2 2% BRI G B . REH
W oE Sy = B (1 7, 5 LBREUARAT , k% &
YIGER MR AR A AR Be AL A A AR HE AL

T2 A O B AT AR R T AR ARG A R S B
LRSI R AT TR R T — AR i i ¢
GAEEEHAGEI L. I R T WA
Yo (e BORAE S AP, 3R W 1T 2R 3h A RN
FA% G — RN R B R Be L AR ELL , B K AR B
R RGO B ) A BEK -

1 RFID JfEI 5+ K

TCZk Gt 4% 1R 51 ( radio frequency identification,
RFID) HEAR 20 42 90 AFAR 24 i —Fhii i To 2k
SRR AR A 77 200 E AR ARG SO S B
9 A BRI AR T R T T S5
R 2450 . —F 5838 09 RFID & 4 32 th 5 4
FR&s SR s AL R SE 3 T4 AL, BAR N
S N

E 1 RFID REHERLEH
SRR i 30 5 PN TR T R 2 ) i) BT & ik TS
LAF T RE T, TEA5 5 5 S0 Rl A %) S5 000 48 3 i v
WEIRR N 77 A e L, A1 HTIX A BE I S bR 28 ) B 48
I A1 S A 38 Y 255 B S A IR S AR 25 R
. 80 .

F B RE i a3l Ak i 5 8, S & S 7 L Vi
Pl P 322 52 S B S B0 26 i ) £ S 2B A e K5
ARG IA 2 5 B AL IR 55 SR AT RN el
HoAty b3

SRGE ZRIE A ol " HERS AR EL, ] RFID 4%
ARG ZAE Al HAR P&, 55 BRI B AR PR i B 5
SRR L S 8] 15 i S 7 s R A BT P BT ] 5
HAE BN . REID 2 58 A 500 B 132 45 38 vl 75 4 i
[ A X 85 i 30 4 s A R vy F AR At
FrAE s .

2 FEERR SRS

HRE R YRR SR B B B a IR R R S8
FREPERGE. BAF RSt APP 27 Al Windows F
FPA . MRS F55i a5 REID At i 3%
B3k M55 A% s d TR AR BE O R S5 2 Ao
RGN AL IR 2 PR o

B2 SE5EEEETERMEEN

IR G, APP )7 5 T4 o i 4 15 1
fifi H , Windows 723 5 HU i il 55 2R #5 B fdi . APP
TR A Windows Fi2 7 38 1 50 X 45 58 5 To 2k ) 4% 3t
i,

ARG, TR A i F LS A i
fili( PAD) o RFID i% £ G045 RFID 4545 RFID [ 3¢
#RFIRFID R4k mig Bkt H 1080P & DA %
153k MRS 25 A5 B I 55 45 A Web iR 55 2% &
IR B A I RE o T TR S A% 0 P I A I 6



5543 B4 S I
2020 4E 10 A

Ml E AR

Sichuan Electric Power Technology

Vol.43,No. 5
Oct. ,2020

L. BECHE 2B F AL, BA
AR FEREM T o SRR B A, I BERT 1R T
REEFBE . B RE R AR AN A 3 PR o

3 HBEECERMEME

=g
&
Ny
/\ e
5
op
aF
gy
3
e
-
op
=
ps
ez}
&
=
5>
al
s

ISR N R/ R AN S N D82 N
PRI TT B Re A B 5 W A% 5 B A S 4t
IR R GAE AR . T AR EE s L RTI RN A
AR
3.1 HEmER)aM

FEA A AR B () 2 BT B X A A
I VEFRAR L T A B R R A
P BPAR L A A I AR A) R I 2 | B3 T
TR AE AT B AT R A AR, I W% Bk B
AT ET . Hor, I 45 W B AR B A HGER
PRF4ifih 24 P52 Rk gmth AR = H I 5 T 4K
ey =R INTEN 1 A TRbE

H, DO 2 F) ARG A8 N Dl ok T iR A o) 748 H il P T
A FEA DR A A A A I TR AR TE K
ALFERAT & B SO 4 0] 21 A 5 38 0 Jmy 3 TG
A (P 2% 5 T T HL I w N ) R SR AR 1A R
SEAFERYRGAFEEEHTYG. 56 2% H
B RE ORGSR 28, JU R A8 i A 1 A T P —
(ENE SR 2= E S PSR N RN S ML (U PN
PO A7 51 T AR5 B AT 4948, JF8 i
QSR B SR 5 S AR 15 .
3.2 THYRNEER

HL 2 m] AR R B B A e R Be G PR A B AL G
MAS L) B A4 BV B 5 B AR B kT

=

1oy

S EIER , TR RFID 5 32 2% i /5 25 H By %5 1)
HLFAREE SR IS I W G U E R e B E X AV L R
T8 T A LA PR B
3.3 THEYEHEEE

BRECEADAA misssk, 2N TRE
AFENGTERE S, 57 6 1 B 77 19 T 80
HEATREEG, AT A O B o PRt , SR A B R
SRR T, KB N B LA BE 6 PR R B XS
N (A 5 &L BV AT, & FE 17T H % RFID & R 1]
HEBE [ 3058 B4R FL W 9% BT A3 10 1 e -2, TR B AE R
Gila G — 2R TE R m AR B IR AR IS -

BT AR AT R 2 A X, 0 R IR A A
APP, TEAR L 9% R P2 Bt i L 3 AR (E B Y
e H B B T2 B ), S PR A0H 0L T s
VOGRS DX, K8 N B3 RT B A ) o
Ao (AP, WIOT 2 B RE BN | THE J5 ST i — 2% 58
B R BT R .

AR ] LR N ATER RE G h A
B EIIRE , E T AR A B R E] L AR T
TAERCR .
3.4 TEYHRRERE

ZAFEEEMTEAHRA T AR YT AER T
FEfE B IFHRSGE G R 8 AR TR E N
(A2 H sh 3R , I DL i e X & 45 7 o
GUF YR L TOMBEL T 57 NS PRI 4R AV
BYGER I TLL .
3.5 RWTTHRERENSHIZ

H A PR AR F s F o R I IE A B
FE, TR SR ) LR R TS 2R L 3 ol R I = X6
R MBS A DX Y, SRR W 1T BRARAf 32 A
RYIE 6. IR, PR VT BRAR AR AT DL F R4S
PN LR SR A TP o

WRERT IR ZERY RS, RERF 62
BRI e AE Bk 2 “HERER I B 7 53R , W%
B TP 71 5T N A LR AR B 53
CERERIYITE YR, AR Y B IHE AR B
VEPEYI ORI ML ASIT B RIS RIGIT L)
ARG RV B 25 B 43 1 W A%, G
B S, RGN R TT L 4 B ) o i B L 53,
BTN RIWTT A5 BTN TR G, RGN
SRIATT B MR N LK o U, 9 %8 R 1T

.81 .



5543 B4 S I
2020 4E 10 A

Ml E AR

Sichuan Electric Power Technology

Vol.43,No. 5
Oct. ,2020

AIFTENZESE, RIm] WS %

51 TA HABAS B Y BRI T R B, FELE B R
G- AR B4 B R W S 38 2o A 1 4R B
TR0, [ B BR - A 25 B RO AT 58 AR B )
BEHYRIA o

RV TT A e A S W A% D e ff D T PR 1 5T
NG SR T B PR G , e T o %
N ANTE , SR WA N 533K 1] 360 19 SRR
3.6 EREfgEASSIT

HEA AN S ST R R RN AR AT
BRGNS RIS B AT A, v] SN
AR N R S AR R AT e, R
AR AT S N Excel X —J7if, i 7 LLRH
A8 B W R AR B o3 — 7 1, BELH AR 5 v B R A
T5e) B BT PN A R 3l 18 B L8 A A 1R A S, L 1)
OB, BN R 3 2 D ul o P A% S 4R
T YA Y G E A
3.7 RHEE

REE IR FE RN GG F R E R G
o IEA T4 A B, A0 FE APP R Windows 2711
TG & AR AL RSB R 40 H g%
AF T Re IR DA A B 1 A, B PR R 5 R
PRt B B E R 2R e BT

4 RGREHAR

4.1 RFID #RER M RFA

BREC R TN R B AL B AR H A HE— 1Y
RFID 545, a8 N 51 [F] I S35 Z 2B f ) %%
J2E I, REID A 8 SOV [ THE AT 15 JC ik [R] i AG: I 22 4~

B4 RFID By REERE
e 82

RFID ARSI 1 o vk [k ), BT i3t
M RGE KM HET Q - learning 1) RFID FRr2Z8R) th e £,
AT ZHOR A T R B R PR A Rl A e
gent -5 & FEI PR35 AT A 1) I A 328 I 52 5, k8
B Q {HPREL, e 245 BIE T W L BL T 58, B3k
AR 4 Fis .
4.2 ABIRBIBA

EARAIF AR R B ) R, R
Ko BEA TR B ER AR R B4 S B R 52K, B
B RELE B AAEAE T o S TSR i 2R is A2
i NI TR SIHS B 7 > 1 R L SR RN JUART 4 11k
FRER IR T# 1 B9 =4k ( three dimensional ,3D) A
BARBIH A 71 AR 2 R AR A
BRI B 435 B 5 R 5 X 43 ) G B 2, 49 50
B b B 3D M A BT TR R TR Oy 24
FE R IR T, 0 AR I8 5 8 A — 2 1
R SPE R EAT S IE , 30k A5 B R A DT e 4 . A
R BB R 5 R o

5 ARIRFEERE

4.3 FERZEHBEHEAR

P 28 B 19 ek A L PR B M 45 Bk T-Be 2
FEAL, M e Xt TARRG B REE . R L3P
B AR AR B R G R R B AT, HLAE K
e 6 Fiin .
4.4 SHRUSBHEAR

TR ZE B 78 H W) 8 AR AR 25 5 LR B2
BHEC R IR/ M T BT, FERLIY UL A RIS T
RECIEE MO AA B R L. ARGRHLMHR
BB ST THERE S R BT DL Ae o FE R, LI
FLRERE TS A Yy BT RCER O F bR R, B TEHE R R
TR TR AR A, BAR BTN



5543 B4 S I
2020 4E 10 A

Ml E AR

Sichuan Electric Power Technology

Vol.43,No. 5
Oct. ,2020

6 EFIBAEE ARG
max if" (1D

n=

N
%Z nLn,gnods = Lm.lmys

O
s. t. sznwn,goods g Wm,lrays m = 1 ’2 50T
lj,:

|:| N
E!;'If” Hn ,goods g Hm , trays

e N TR 178 L B R R B f, D5 n
ML BE T AR Ly ots W gonats T H oo 73
SR SR n RS F W) BT A RE A R S L, e
Wi g B H, g S5 m BRI R 58 2 A

.

M (2)

L RGIER T R RR R T R
TROCHER RV AT TR Rkt R4
B T 5205 1] 1) B A At P, ) 722 F TR 28 A B 1 DT
75 FL Y A B S PR SR )T L S AR R Y
TCAAL R REAL AR AL S B, 45 0 A8l ) DA N
TR ARG, e R AR R AR F Y B A B T AR AT
IR IR i 4 S E TAEA )7 B30T .

N BB B R P BSAR A FL A D AR LA £
L B AR HL A B AE BRI UR X T B EA TS
L, IV Ho B AIE o

S 3k

(1] 2. 0 A v sl R L e UL 5 b B3 A [ 1Y
NI 345 2017 ,40( 6) : 68 —75.

2] JREF, BRig R kb, 55 A8 B i IR R AL
i B 5 A g a3k L)L ey HE R, 2017,
40(6) : 24 -27.

(3] Sk, L . B T80 R I TAERBOARAE R )
RER ARG P E (] AL TR S N,
2002,38( 3) : 147 - 148.

4] THE, T3, RE QR MR WREMALE DM
i [T ], s R A ,2008( S1) = 179 - 182.

(] I, Brese BT PDA (9 e B G B RS U ).
FHENL TS #,2016,37(4) : 1113 - 1121.

(6]  HEH. HT RFID HORICARE B R GEHFE S [D].
FE AT AT HL TR, 2015,

(7] SR, 5o F. BT 18015693 BRis iy RFID % g 6%
IR IR G BT [T]. AGRHOR 5 14845, 2019, 432
(1):50-54.

8] Xie L, Wang C,Bu Y, et al. Tagged AR: An RFID -
Based Approach for Recognition of Multiple Tagged Ob—
jects in Augmented Reality Systems [J]. IEEE Transac—
tions on Mobile Computing,2019,18(5) : 1188 - 1202.

(91 sko, skt i £, 5. —FHiEH RFID B wh 2855
(1], T3 AR N T ,2006,32(6) : 127 — 1129,

(10] 253, E3 ZHFAREPUNR RFID By 5 (]

P AUHERLR A i( FARREAR) ,2019,39(4) :33 - 38.
(1] R, X i, —Rhkc ki 28 ek Q 2 Rk U],
A s 5ALa3,2017(4) : 25 - 27.

[12]  ZFWEBFEH, A8, % FT Q - learning ) RFID £
e 3 B G 5 B 9 (D). THSEHLER A, 2019, 46 6) :
124 - 127.

(3] S, E 50, A0, A i m e R A0 SO R AE 1
SN [T, 0 SRR 2 4, 2018, 32
(9) : 150 - 156.

(4] V97 il P2 A 00 S Bt 1) 20 8 X = 4 A f iR
M 0] 5 T ,2018,25(9) - 1733 - 1738.

(15 ] SRAST, 35 G, B & , 45, T O 4500 Jmy 3 R AIE 19
SRR (] W24 ( TR ,2017,51
(3) :584 -589.

(161 S5, 35S, BT R AR AR A 05 A2 3 4 AR
S ] LR BT 5 B 2444k, 2019, 31
(7) : 1086 — 1094.

(7] EME#E RFEL. o6 UG R L2 BRGNS
SR D] AL R, 2012,38(6) : 156 - 157.

fEEE N

WHEFE9D) LB, LM, BRI, F @A

Tl —REERR T RERSFHERRE T2 h TR

FTRHE A,

( Y#s HEA: 2020 — 06 - 18)
e 83 .



