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ETZREBANENZHEMERERTIE

KoE, PaRM DT, ZfEFS, o T

(L TP RBERFRTE R, #T 5300065 2. ) PR HEARG S E R AR ALK, #T 530006)

HE: AT BT A MR L T R4, ZBRERSOFA, REBT AT RAEMIAMLNYZIHEME
BHB RSk, B S REFIEROBE IR LFEREEBR RS, INSREZRLZFEAN SRR, RN
—FEBEAIH R BRET EEAINGG S REKEZZTFEBE A MNBGRREN, TREREN, 5ARTR
W 24F8 1, JE GOPRO #( ¥ 4£ 49 PSNR F= SSIM 3z K 4 #14-FF T 4.13 dB 4= 0.0254 dB, Feif F ki R &9 249 SRNABIL,
Kohler % #& % £ #) PSNR 4= SSIM £ #1327+ 7 0.31 dB#2 0.0179 dB, BA #IFay:2 M4,

KR S RBSFIERRSES; K EFER ALY, EE A

0 35IF

eIz, KGR A EERNSZ R A
(BAEFABE  E ARDLER R 3 . FExs 2%
AE PG 2 R E A B ER S BUE,
FEEBASEM, XA SRR SR . A
i, BOMIEMRE IR AR BRHrEE ) &R
J PR AR T EHR B DGRBS, RO UG K
SR R A e

UG H AR

B=1®K+N (1)
[rb: BIUERB G, MCGREmEER, KR
RO A% B P 1R 2K (point spread function,
PSF), NACERMEF, QMEBHBEAED . KFBE
JE RN F AR E LB RS LR
o AR E R RO TR BRI R WA B TS N KR
KR s B RBOR = TERBORI AZ A W 1Y A 52 T K
MG . AR 2RO 7 120 S A
Lucy - Richardson J7 3250 | Bl & ol 580 v 4 44 &
Yol BEIEMIMET, G ey R A R A

Wi A 2023-02-02  {EFHEHA: 2023-02-25

8 K Z J5 0 JE R o (H R M P ek 25 R 52
Wi o JE T BB — T LRI AL 1 5 2 Rl T
KA AR, SRR ARk &
N EHGAER , HF 5 AR 15718 Sl RO 5L AR
ANRETIN Y, PROHGX SE 7R S
PEIUAE, TREE % 24T 1z i HH B 54
b AU . A Sun SFOE T — AR A Sk
T4 FR A 28 W 2% (convolutional neural network,
CNN) Y5 i L BRIERBR , 1207 A SE v i
SRIRB] TR 1) ZBRI R, (B Dy R A
[F) 7 AN TR, OB I A 45 5 10 OR 235
. ZJ5 Nah SR T — A2 R R
Mg, BT shAA R A, S Tk
TIFRIRCR o Kupyn 85 H—R00pT i 22 U4t
M 2% (deblur generative adversarial network - v2,
DeblurGAN-v2), X [t Nah S5V HE H A4 22 A500
2, WOrEEBIRCR KRS & o B Tao 55
PEH—Fh 2 REPEIR M ZE (scale-recurrent network,
SRN), #HH Kupyn 55 22 H 0 77k A T 5 4FH

ESTIH: BEARKRAFLELFHTA A (61561008); 5B 8 KA 4 (2018GXNSFAA294019)

TEE/ N KM (1999—), %, kTG F A, ML, B 7 o A B FL A FAALGE ; *BA54E 4 . B kA (1979—),
B, mETAHAL W BER 6 h H O AR A G AL R S ) AR 5 R ARH(1997—), B i AR
AR BER T @ AR RS S AR, 3 pE(1998—), B, 4 g ra AL, AL B R 7 &) 9 A BR300, B ARAR ]
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FRIRCR

DL B 7 v BARERIBUS AR i 9 RCR , (HAFTE
PRI A1 A3 LA Sz A PR BEAR A )8, PR I
X BRI, AU T AR TAE:

(1) 78 9 i 3w 51 A 22 RO R AE Rl 5 185 Bk
(multi-scale feature extraction block, MFEB) , 1
IEAZ B SRR 2 AN 25 5 9% LAY AT
=

(2) #2 i 22 RO 5k 22 %% 4R 7 B A Bk (multi -
scale residual dense block, MRDB) , A %445 K
BREE S M RmER, RIS EIIZR {5 5
RISE R

(3) BIAEE LRSI B RS TR
JIRL Y 22 RO 5% 22 85 B T HE R A DAy T 2% 1Y
BEARGER, REEREWIRREE .

1 ETEREBAMNENT X

ARSI AR = AR (S 2O M, ok
FHMCRLZ 20 00 I 28 2 ) 7 v, A S v i e o 3%
HITPBEARITIC, i A SRR ] P 23500 8 64 X 64,
128 x 128, 256 x 256 =PRI HHEFE, WA
1(a) i, Hrpdg— 28002 i M2 . Kl
B 1212 M %% (long short term memory, LSTM)"*' Al
F A R 28R Ao A ABORYT ] e 8 5 O B s
i it it 2 = AH ] A BTG I, an &l 1(b) BT
N, AT HE G E BB P MRDB B L
J 3 18 A2 [a) {3 & 7 HL ] (convolutional block
attention module, CBAM) ZH i, i) FE AR 254, 7F
MRDB Hfifi i MFEB 3 higk sz B . 2 it o % €]
FrUEATRRESR U, A A LSTMA A, i g
i i %ok Py AT IR O g ) iy 20 ) 60 s 2D i —
), H—REiimaiRaEd BREE, 5T 2
() A BB AE R 55 — 2 i Ao o T Bk ER %
FERl AR AEAR B, R BE A RO 2% R R B I AE
BER Biib BRI ZRmtEd K, Igrd
A MR IL M AUES R, A B PR R
NERR S x5, BRAEFRIR L
1.1 REFREEER

WE 2 FR, k2% 5 % B (residual
dense block, RDB)Z7E4% 2= (residual block ,
RB) F1% 4 #4555 (dense block, DB) Y EA I
PEATEHERY o i RDB BLHLAT 302 A 1 )2 AR

215 B o RDBIAT] LUK b —/> RDB BLH f IR 2
A ) Y/ RDB WA — N ERZ, WAz
JE ) RDB#S BER, BN b —Z YR Z 2]
I FREE BAA 2 2 55 —2, JEALRDN K
% tE 2(c) iR, RDBEXME —PMEHER
RS S, R A Z R REE
B, w1 x 1S RUHEEESE , wb
SRR AT, P RS .

=l | ] |
| |—»| s || Lsmu Hﬁ@@ﬁﬁ}—J |
== ==
=) =
(a) MZEAEFRIGE
= = 7 7 - - -
| ' |
Input Eéé
(b) 24 55H
1 ARXMEEER
= =l = VA
S|& S|(& L
(a) ¥R M RB (residual block)
(b) %5 8 E R DB (dense block)
S| &
= =) = =) H = Q

(¢) HR 22 WA E A RDB (residual dense block )

B2 BIEIMZ&EN
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1.2 $3REAZEREBES £1 3x355xSEMHLL
A T RDB 415 42 i — Fa g 2 3 50 BEREAN B U R32 x 20
MRDB, MRDB &7 54T Y RDB RS b AT ik S— . ”
(), AT HICE ZRRAERE R, S miIgRoR, B
5 x 5sERU 25 28

¥ RDB H 1) AR ekt S MFEB A

MFEB 454 T AR MR ERF L, A3 %3
M5 x SHRBERFD, AMUBRERAR TR SERE
B RER . ME3FIR, F—2E—13x3
B, B RPN 3 x 3EBPHE, 1MW
M3 xIEFRRB—I5x5EH, H5—-45x%x5
R, B3 x 3B BN A ST
LR, AR T SR AR
XN 1R, SRAHMA 3 x 3B —1
5 x SHBBURA R FRARIVIZN

Z M RDB W24 )53 . 4n[&l 3 fr7k, RDB &
MEE—Z G B SR UE B 1 MRDB J2 M il
G IR0 2 RS EE B, SR RHIESF
B4, KA —)2 MFEB B H#R S A E] T~ —
2, PR B AL A IR T E R e
B, KRG E, AR TG ERDY
WA i R 1 % 1A 5 B AR 3
H, WS HEAT &,

_______ J——
HEHe (MRDB)

& 3

1.3 BEeRESINIRERZTEEENL

AR CBAM™ 2 I HLE, Wi 4 B
7~ o CBAM V1 3 7 ML & — ) Bp L 52 5 A
ISHBLEL ) RTLARIT A SRS Mg P, A

RARTH BRI 2 LS R PERE , BT SRR /DN,
STz E R .
V4 Iy
1T 1T
Channel spatial

attention
modul e

Input
(Fipp)

attention
dul .
fodute ﬁ(lb\\l
M » Qutput
P

& 4 CBAM;EE A&

WE 3 PR, ARG T HEE LRI 2
JEE 5% 2 B R AR DA B I 0 285 G S A 454
AMATRDN LB, i fil 1 TR L 2
JUEE % 22 i R FE AR R 2 A S A S5 R AN ] 5 e

MAETENNHIN S REREBRERER

N, No N NG RIFRORAR . B R
—BIRAS, Fy, R N Z I b 4G
Fy N5 N 25 M A MFEB B8 (9 5 25 5,
F\ 3R 5 N2 contact ZJ5 1 x 1 5 FHAL B 25
R, FFERYE NZMRDB K455, F Ron
N R ARG R, F o s T HLA S i 45
B, MISENJZ . M2 25 R

Faw =Wyl FyoFow) (2)
[F)EE AT A5

Fym=8(Wyul[Fy\]) (3)

Fos =8(Wyss[ Fy o Fa Fr])  (4)

Fy=F,,+F,_, (5)

Fy=F,+ Fgy (6)

b SR ReLU SE iR, W, RN
AL BB M2AS MR Z B, LF 3R 1x1 BT
FHRHEAE . 185 HEs N2 RS TR AL 2
JUJEE B 25 5 B TR AR AL R N RS R AT A
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TH ] A TR RN
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Fn S é HM.F]’

Nt

B 5 MEATIENNSREREZSERRRAMNERENY

HRA, AURAE T RIBHRAAE . 4RI T R,
A HE A R B S SR 2% o RS RO AL
il i) 25 RURE B 22 5 A i He A R 20 A BEAS 254
TEFUGIR T LA s AORs st SR U (5 8
1.4 HEBH
ARSI BRECH
L=Z%‘||I"—1; (7)

i FH B 2 (Euclidean distance) 52k pR %, =0
W ORI A )2 5 A RUBE b Ay i 45 SR R 52
PREH . WoORE A RUE ERRGE, NORE A
NN ERE f iy

2 SKIRESIE

LHHIFEE
GOPRO ¥4

GOPRO #4452l Nah 25 VR Y, 128K
Fit A HhRSXT AOASEA FD E SI 1 RS A, R 4y
PER N 1280720, —4E3214 3K F4%F, 2013 X
FFEUNZREE, 1100 %F AR R 4E . 242 B AR
R P BCEAE D AR SOfilt Iz 800 4R 1 R
Y SR A5
2.1.2 Kohler# &£

Kohler £ i 4E J& H Kohler 22 HH 1Y, 128K
PRAEAIEE T 120, (i I BORIAZ X B Ak
M, MR RO 485K, RN ER E 2B ad &
RS, DRI A SOl 2 B AR A .
2.2 RBEFRE

AR EITHEI T . #84E RSN Win-
dows10. GPU N Nvidia GeForce RTX2070. W 1%
16 GB, 2F > HEZL K TensorFlow, A T SCHG 44
WH, AW FTA LR EAE IR 5

2
2

2.1

2.11

Mo TEREABAY| Gt b, i ] Adam 5K fi%
&, BEOLE N B=0.9, B,=0.999. =3 F K]
LR11%0.0001 S HEECEE] 1x10°, SLHREM, Y
%5 2000 epoch gt AJ LUk B SCRZS , B A2k
I AR B 108 /NI BRI B AL H 2 SR AT 1]
A, B R BT A 256x256 1% 2 K/NE1E R M
LRI . HTARCMEZ2 G, L]
DA AR RS B R, IR AR R S 48 oy
720x1280 K/ EIE

2.3 SLBIFMHAEAR

A SC 3k FH W (B {5 W [E (peak signal to noise
ratio, PSNR) . Z5#494H0L)E (structural similarity,
SSIM ) IG5 Bk ] (B ke PTG £~ F- 240 (ED Ay
ERAR I AN TR R

2.3.1 PSNR
PSNR = 201og,, MAX, (8)
v MSE
1 =y 2
MSE:%E zl:](i.j) _K(i,j)i| (9)

i=0 i=0

K. MAX, BB AR KRG EE; SRR

KNP S 5 mox n AR EMG THI K (1) 55 3¢

., PSNRERK, U6 BRI ROy, T

SRS ERAR

2.3.2 SSIM

(2p,p, + C)(25, + C,)

(> +p,>+C )82 +67+C,)
(10)

K w, Al 23 AR LS GRS L T

YoM, 8, F18, 43wt 2 2L 5L EMG AR 2 S Y

P2, 6, 03 58 BRI &2 RS 0 Uy O

25, CHRR, SSIM kT 1, B A E S

G

SSIM (x,y) =
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2.4 EBEREALHN
241 AEEINFNFERY A

R T ARSI ATE R S MLE A sk, RS
55 SRR R AH ) A A B2 T BT PR EL SR
Horp— ARSI I M 5 258, S —H Rk
B 1 I HILA 9 X 48 254 o S5 SR IR FR Ar ok
PSNR., SSIM FEG K EIHR], % FH Kohler £ 45
NI S . P 7F Kohler 5U¥E 4 [ (1 5256
R mE 6 s .

(a) A= IIHLH] (b) JoiE = HL

6 BAELEEANMGISTLE

wEe s, B RAEE SIS INE: & AL H
KA B AR R R B 5 D K JE T N AT
PRI B AT T

2 WA T P AE Kohler B4 4R
RS R, WTLLEW, A EE LW
PSNR FI SSIM 47, 59K L EMG K 5t () i I
T0.01s, {HERNE, PSNRFISSIMASE] T 42
Tt, I HEMEIKE A0 52T, IS 19 0.01 s
L2 ARTE . BB GRTRI A ], BRI 2
B[]t R 25 AN, 00 I TR A ) 05 A TR 1) /DN |
SRR EAR L, FEICATEE N5 AEE JIHLE E
PSNR F1 SSIM 541, iE B & A7 58 4 0 &2 35021
Az Ak RE

* 2 SIANCBAMEFEAHFIX R RAF M

(=R7S PSNR/AB ~ SSIM/AB 1R W] l/s
ARSI 19.83 0.7684 1.59
5 CBAM fh 354 19.80 0.7650 1.58

242 RBLMHESTH

TR UE A SR AR R CR, AE
GOPRO %4} 4 1 Kohler 54 55 [ ¥EATIIK . A%
SCEEF TR JUVAEBO KGR E R i Rk 52
Fe e, ik Kupyn 2607 3 0 A2 B 4T ) 2%

(deblur generative adversarial network, Deblur-

GAN) . Kupyn %" 48 H 1) DeblurGAN-v2 5%
w15 Inception-ResNet-v2 Fll Mobile Net R X 2%
(O3 R B T fe b 1932 SRR 5 T A5 AR A
He AR ] ) . Tao 25348 Y RIS 52 TR 5K
TR AR I SRN W 2%

17 Jrm o RSk L AR S H:AE GOPRO
B4 kg R, WEI7(b) . () ATLLE
H, DeblurGAN X% Hll DeblurGAN-VZ(Inception—
ResNet-v2 ) WZS K 1) ZER8e 7 1som], T B 2R 4%
WAL B WEI7(PTLIEH, DeblurGAN-
v2(Mobile Net) &k & 1) 4 WU W G AT . R
A LU H A S0 9 R SRN WK &2 [R5 B 34 SR 4 T
Hofth A g B2 B, i 7(0O FiR, mEAR
IS o/ SRS S S IR $4Y ol Ny N 2 S 4
SRN W& 25 —26 | (HE AR SRN & J5A R 1 1E
BEER SRR ok, TR AR SC Oy AR R AR R L 4
W57 MY A, FISRN k3] T AM R
FIRCR . W 8 fIias, BEHL Kohler £i4 45 1 Wik
AR R EAT X B, AT DL A — i B
KA TP SRR E GO, A SOk
PR B T 2 LU RO, HAb iR
2 NG T EE; ’APE s
FIPRE , ANiE R SR S %, A SCAE
AP RO . SR e [ R R BB Ok
AR SO S BRSNS 2 AR 50 B i 2 € 0 T A
LW RS, BA RS R . i,
ARSI EAE Kohler 8408 52 1 ARG 1 S5 b (1) LA
RIS

W3, 76 GOPRO KR |, Friia
BEERA T — R T BT M4 5%, PSNR
BUAS T wedf iy 45 9, SSIM 5 % F1 DeblurGAN-v2
(Inception-ResNet-v2) #H Lt 0.0413 dB 1) 22§,
{H PSNR B 15 0.88 dB, If H.7E Kohler $4 454 |-
B T E M4 R 76 Kohler B4 I, Jrikt
J7 1% B PSNR F1 SSIM 55 A= 15 470 9 6 B35 A0 L
PSNR F1 SSIM £z K4&EF+ T 0.04 dB F10.0128 dB.

AT AT S 3% S e B S %) SRV B AR L o A
GOPRO t#a4E I, BSRZARSCHY PSNR Fi1 SSIM ik
FISRNFE7E 1 dB #10.0603 dB Ay 22, {HA K
B EMR AR T B N2 7E Kohler £H5 45 I,
AR S0 B B9 PSNR FI SSIM H SRN 3 B2 7F T
0.31 dB #10.0179 dB. Xt Fb 5 1k 59 Pk & &% At
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(e) VMR (f) SRN (g) AR3CTTiE
B 8 Kohler#iE&E3ttL &R




5103

TR BT 2 ROEEAG IR I 2% 132 Sh O 15 52 )5 05 i © 7

®3 BIRGERXILL

Hdii g ENEIE=87S PSNR/dB SSIM/dB S U )/
SRN 30.15 0.9331 1.383
DeblurGAN 25.02 0.8474 1.504
GOPRO DeblurGAN-v2(Inception-ResNet-v2) 28.27 0.9141 1.083
DeblurGAN-v2(Mobile Net) 25.96 0.8731 0.821
A ICT5 ik 29.15 0.8728 1.603
SRN 19.52 0.7505 1.375
DeblurGAN 19.75 0.7447 1.492
Kohler DeblurGAN-v2(Inception-ResNet-v2) 19.50 0.7469 1.082
DeblurGAN-v2(Mobile Net) 19.79 0.7556 0.811
ARICT7 19.83 0.7684 1.592
B, HTFARCGIAT 2 Rk 2% i, 28-34.
THAHTEEEEINGESREERBLSES, (3] Z &4, 4 2 EAR . LA ME BB TR

DR I A AR 9 28 A TR 2 A R, 2 D (] i e G
([N ERFAN

LR AT P IR AR, AU GOPRO %L
TS M p I grde , (HAE R A ZREE A
I7] ) Kohler 406 £ 1 WU 1 B 47 AO BOHE 45 2R
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Motion blurred image restoration method based on
multi-scale recurrent network

Zhang Tian"?, Lu Zhenkun"*, Ji Jiaqi"?, Liu Sheng"?

(1. College of Electronic Information, Guangxi Minzu University, Nanning 530006, China;

2. Key Laboratory of Intelligent Unmanned System and Intelligent Equipment, Education Department of Guangxi

Zhuang Autonomous Region, Nanning 530006, China)

Abstract: Aiming at the problem that the image deblurring-restoring details is not good and the generalization performance is

not high. A motion blur image restoration algorithm based on multi-scale recurrent network is proposed. At the encoder, the Multi-

scale Feature Extraction Block and Residual Dense Block are fused, and the Multi-scale Residual Dense Block is introduced. At

the same time, an attention mechanism is introduced and the multi-scale residual dense block module integrated with attention

mechanism is used as the basic structure of the network, which is beneficial to extract the channel and spatial feature information of

the image. The experimental results show that compared with the GAN, the PSNR and SSIM of the GOPRO data set have increased
by 4.13 dB and 0.0254 dB, respectively. Compared with the most effective SRN in recent years, the PSNR and SSIM of the Kohler

data set have been improved respectively. 0.31 dB and 0.0179 dB, with better generalization performance.

Keywords: multi-scale feature fusion module; residual dense connection module; attention mechanism
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Formal examination algorithm for project application materials

Zhang Bin', Cheng Jianfeng™

(1. School of Communication, Mianyang Normal University, Mianyang 621000, China;
2. School of Computer Science, Sichuan University, Chengdu 610065, China)

Abstract: In view of the relatively standardized characteristics of the project application materials , the MSER algorithm to de-
tect and recognize characters, then the company name is recognized by PaddleOCR. The experimental results show that the recall
rate can reach 91.38%, the accuracy is 98.56%, F-measure is 94.83%. In this paper, CRNN deep neural network is used to detect
the seal content. Given the spatial characteristics of seal text distribution, circular convolution kernel is used in CNN network , the
recognition effect of which is better than the traditional square convolution kernel. According to the experimental results, the recall
rate can reach 98.90%, the accuracy is 98.39%, F-measure is 98.64%. The experimental results show that the algorithm proposed
in this paper can effectively carry out the formal examination involving seal matching in the scanned documents of project applica-
tion, and is of great significance to improve the work efficiency of the government department.

Keywords: image processing; seal recognition; document detection; deep neural network; OCR

(EEF147)

Automotive fault diagnosis technology based on
fault tree and Bayesian network

Li Xing’

(Sichuan Provincial Key Laboratory of Manufacturing Industry Chain Collaboration and Information Support Technology,
Southwest Jiaotong University, Chengdu 611756, China)

Abstract: Aiming at the problem that the cause of the fault cannot be efficiently and quickly located in the traditional automo-
bile fault diagnosis process, resulting in the increase of maintenance cost and maintenance time, after studying the automobile fault
diagnosis method based on fault tree and Bayesian network, the automobile fault data is analyzed, the fault tree model is con-
structed and converted into Bayesian network, Bayesian network reverse reasoning is carried out, the fault diagnosis sequence is de-
termined, the accuracy of fault diagnosis is improved, the service demand is quickly responded, and the maintenance personnel are
helped to quickly locate the location of the fault and the cause of the fault. So as to improve maintenance efficiency and improve ser-
vice quality.

Keywords: fault diagnosis; fault tree analysis; Bayesian networks
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Prediction of personal salary based on Stacking fusion model

Lin Xinhui, Chen Chao”

(School of Computer Science and Engineering, Sichuan University of Science & Engineering, Yibin 644000, China)

Abstract: Salary is a factor that job seekers focus on. With the rapid development of information, job seekers hope to use vari-

ous methods to reasonably evaluate their salary range when looking for a job. It is difficult for the job seekers to make reasonable

predictions about their salary level, so it is reasonable. It is very important to evaluate your ability and then find the salary standard

that suits you. Based on this real problem, we analyze the raw data and utilize the Stacking algorithm, that is, integrating random for-

est, gradient boosting tree, XGBoost, logistic regression and other models, a reasonable prediction of the salary of job seekers is

made, and experiments show that using The model of Stacking fusion algorithm has better prediction performance and generaliza-

tion ability.

Keywords: Stacking fusion model; personal salary; random forest; gradient boosted tree; XGBoost



=0y g
© 30 - Modern Computer

$29 %% 10 4
20234E5 H 25 H

B g5 1007-1423(2023)10-0030-05

DOTI: 10.3969/].issn.1007-1423.2023.10.006

BEERERZEERTHEBR B ERANS BERN AR

2

(HBPA2=Be 4347, HBFH 422000)

WE: FERPEEEY, BAMNBEA-NEXETZWART . ATRSEHH B FIFREE T TAF R4, R

T —# 3 T OpenCV # A Fo B AR 22 W 25 CNN #9 B 5 Bp B

" AL

HE &%, KA OpenCV H A B 45 575 24 B A5 47 4

F, RFE BN Z L CNNIATEGERRN, FEABEBDE KB ERTT, FEEERSIHITTFIA R
HIEEL, RGRIEIR 0 REN &R AT 4% BT RAA R H T A B A\ R, HHE Bmad

REACIR 53R T 40 37 & 3%

KR FEAPE,; ERMNE; BRSHIE; CNN

0 3§

e el e SR <O N T T N R V2
AR5 B E 2 A RER B R BRI
Ko FATIE B9 I 55 52 20 E 2 AN AU B i 1 132
HIFEAE AR K, Bl 2L
IEAL B SCARAR R TSR B AL, 3k — B8l J&] 43
TR 36 H 4R34 KR 23 18] 5 0 g9 R, o qe
AN s 3 AR5 1 A5 A4 A7 25 1

ST, T e A I A Y B A AT
PE A i A A K I — A T B AR A
P A3 0 AR I S5 A [ B R A BT, T
B A AW, (E I A5 0 B0 S 2 a] 4 2
AR, T A5 50 TH A 25 4 P A5 A 58 A5 ik ke
AE IR B 255 BEOR B R e,
B RERS S A B LA T AR R R, A
PSR A IH AR L SIIHITEAT 2] Tk — P AR
AT o AT e 5 USRI B ARy
BEnl, WHR T BRI EBIHERSE, L
IRFIRIE | AFEG A5 H0H H .

KWFE A 2023-01-30  1EFEHHEA: 2023-02-28

1 EHSERGEEIESR

1.1 EHHBRENRHR

P15 590 TH 22 58 10 ) fig 3 B S S AR G ] B
(4 11 45 2T AU 5 8 BE S TH AR B, >4 ] 3
i RE B YA IR I RER AR I B AE KA
W EEEEE HES mumik s s Be ks e
X MG B R E AT AL B, SR ECE Fr o ) SR G
SRR BUBUE P 55 22 % 1y 1 L A 8, (Can s R4
By AEBIUCE. IR SEEE) s RE IR B E
BT Rk slIB a4, IR SIH R AE
BB F s & P Rl EE S, PR
P fe B AT R RE TR SR IT HEA T A TH R e Ak 3
1.2 RoEAR

P =5 53 H 2% 48 6, 5 i i S ) i 1S90
s R RER sh i st , ST IR A JF il &%
RS EME, i FH WebSocket J5 2R S5 TS R 15 4L
i 3% 25 I i IR 55 - e Je MR AR I i B it 45 2R
HEATURR ;S i e 55 A A5 B R BUR 5 . Xk
PE R IEAT AT, Al R BOR X AR i

HEEWH: W58 F4285 A28 (21YBA179): ALH AL SKRE 45450 b o4 5 AR
BRI *BEHEE. FT(1980—), B, H&ERMA AL BHEER RS OH A BIARSTEER HEME

AR5 I &, E-mail : luoke00@qq.com



55103 DA R AR BLT ST R IR B RE B S I AR A RIS - 31

FrUr&), A SRR RIS, AR AR, SR)E R
CNN BRI FUN AR AT A B, BB
UMW OY AR EFS W bE e J<0k o Y B & N1
RIS P AL, BRSO IE 1T

____________________________________

AL s s | BEGERED 1
I

IEES

B 1 EHHIERFEERE

2 BEHFEMLmALE

— P, T R S Y R AR B R R
EIMg, A s i AR B R 05 8, DAARE
JIT IR ) DX 8, 38 R R BE AR I B T
A AR MG, DA R B A AR
7, INEAIEAS B
2.1 HAB/REMLE

E 5 a5 0 B 7 X Dh— A Z4E ki3
fla,y) Fon, B—"DAbnf &Ry — 1R &K,
FaRE PR MEERLLAR) . 0 (6) Kk
@ (B) =R A4, W 2(a) iR, AT
REApE e 8 i Fon , HOKE Ha F R (o,
2551, 2564,

— M, WA DO RS ok Ab B2 I
i 2 B RRIE, BT R AR T LUK R (6
BG4 iR LRG3 B RGB B &R
AR, Rt UGS A K B BRI A o

Y=0299 xR +0.587 x G +0.114 x B (1)

M AT R AL A A 2 (1), 23 K B8 Ak b 33
Ja, SRR A EMER (I 2(a) 7R ) LA—Fr i
e B BB, W 2(b) frs . X A Ab HE
TR G FAC IR EE R, 2B TEIGAE R,
ISR ERMG T st . M, HE TR 2R
AT IR P 3R AR AR G A B k)
I, R ARG TR AR OC N R R T B AT AR
FREA I B S A

2.2 AL E
MG R ES R, B TZMELE . A

B RAFEINTHRER R, R E K E A
). XHEAKENG . CREEFTE2E . WS S
i 1] AL A A58 0 i . AR SCR A OSTU 5 k2%
FE IR, R BB R T B A 52 Ry KA AL
ST R AR R I R AR /M, 2 17T S B A
b, AEALE S H S B0 R 255 Y RS X (E K
%, W2(c) b —fEfb)a R E G .

A6220360 6220360  AG2203C

(a) IR (R (b) K IE AL 15 () (LR

M e

(OIFECFEIR (o) Yk () X i3 B 1

2 BEPEEMAAENRR

2.3 HFFHETLHE

AR OpenCV 43 AR SN R AL 1 [ 45 4%
ARG A7 B B, B — DR Z AR
EARZ R/ A F X, il X a5 F E A
ARG B R, WE 2(d) R

WHEBERZ 1, A5 0 B B A SR
REVEITE b, KRR T RIS YT
ittt AR A AR RSN, VB TEK
BIATI BB R S a2, Hhik
52 R B RN R i AN AR B R 4y, anEl 2
(e)imn, B EhE R, BiEREAE R LA
SRR g

T {5 O SR E Xy ) 2 A
TR AR ZESAE, 207w, PIE T
KB B AARRSA 2D, Hhik
F2 R RNkt A R SEBE I el AR, DLR
R, BIHERAT R LA OAGREN,

3 CNNE1{&IRFERHE

3.1 WEEHKEE

% SCIT P A fl R 2000 22 0F I3 109 25 0F
o 1B SRR IR ST — B bR i ED R A, By
P R &2 BRI A OE IR BURHA B e
JESEREM , SRR A RIE M E AT — 1k
Ab PR TIUAL B, SR F 52 1 e 1 7
FF, MR VAR JE A 0~9 PR A7 2= 30 v,
HAAN SO e v BB 747 0 o 4 28%28



- 32 - M AZEH

2023 4F

Ko FRAECRE B A A TS IRAE, IR
Bl 4 MO oA Bl Tk, B R — PR
FEECH 58— 500 4>, SRIEHK H AR RN
0~9, S3E5000 MHEA, MEE—AFAF Rl L
FHHL 3750 UG I 2R, F0F 19 1250 5K &
GG Bl — A~
3.2 CNNHEA {7 & 5

A 5000 MEAAE AR, ABEAL
hEE T, B REA Y 1 75% VI 2R B B 25% i
B, TSRS, S50 S WJE I ZRAE Kol 4
HEW R AT LR 1,

HH % 11950, CNNAERL S Y bl HLAMAE S 6 4%
BT VIR E R ARAER RN 99.63%, FEH
99.74% , F-IUERG R A 99.70%; k4 Fe (K 1
W0 99.34% , Fie i} 99.58%, FHIUERR N
99.50%; TERFFKPUBITE] b, 50 S50 45 R
(G B R T B] S 2.514x 1078, f5 s Akl Wil
B[] 5 2.251x107 &b, ~F Y 4E 2% 1) 6] Ry 2.378x
107F0

Horr, Hem HER RN 99.74% Y S5 4 T #&
PR FE I, 0o o3 S TR R AR iy S RTEL,
k2,

AN~ ¥sois
=1 CNN’fﬁ;SmlﬁﬁM?ﬂiﬁ:’?—Eﬁ‘ZﬁAﬂ 2 B SR 1246, &
[ WL _— T o
W MR B (B BREC AN, P SEBRE O 0, BUAE Y 9 1y
S8 1 99.73 99.58 2.514x10™ H 1A SEPR(E RS, BUNE R S HIA 1145 5L
%%2 99.63 99.34 Zﬂmﬁ PR{EA 9, FIIME N3 BA 24, MRS, &
e, REUI A, PR T LR 0 5 65—
Sk s 99.73 99.46 2251107 AT, I E P ] DGE i APP $ 45 R BOR
FHfE 99.70 99.50 2.378x107* HEE =
F2 MXEMRBEER
PR A A S|
0 1 2 3 4 5 6 7 8 9
0 120 0 0 0 0 0 0 0 0 121
1 0 138 0 0 0 0 0 0 0 0 138
2 0 0 125 0 0 0 0 0 0 0 125
3 0 0 0 131 0 0 0 0 0 0 131
4 0 0 0 0 106 0 0 0 0 0 106
5 0 0 0 0 0 122 0 o I o 123
6 0 0 0 0 0 0 131 0 0 0 131
7 0 0 0 0 0 0 0 120 0 0 120
8 0 0 0 0 0 0 0 131 0 131
9 0 0 o I o 0 0 0 122 124
A 120 138 125 133 106 122 131 120 132 123 1250

4 EHFIHEK

P =5 0 TH 2 B A 3 e 2 1k ) A
it S B PR ARG PR G — , 2% 1R a] AR 4l
MURL . RRa L AR AR, DUB R 4
il A HIIH TAE DTS5, FFIE s 1 545 S 1H
TAERIHIN 5Tk, DIAE]E A5 TH IR AL |
M

3 3k SCHR A3 A 3k RN AT I P e A R AR
AR SR R 2R 4 B 9 2 IR 0 B Ik AR 45 A 11
7 Bk A S IHFE #7 (book weeding index, BWI) ,
DI A 59 TH S
4.1 HEEHH EHERT

P43 50 TH 8 b 100 358 B0 78 5375 S A 4l T 45
PEFFE AR 5 A ERES, IS AT Ae b A &



55103 DA R AR BLT ST R IR B RE B S I AR A RIS - 33

ARG PR EA SRS, AR AR bR A AT
JE o ARG PR Ak s 1 B B R R
PEAT T 08T, JFR R N R A IR AR
i AR IS Bk i g — B P R bn A
., A S —GHRAR M 8 g E b

W37, MIHIEbRA R T2 5 0 —4¢
TEARALAL, BEITEAR T4 o3y 1~2 4> —gds
b, LI AR I WAL 1 5 254
TRARHALE, 258 200 X IRAL 28 3 U5 1
TERZE

®3 BEHIBEFNERSHIRE

BARRR —SdE Yk bR KU Q1% SR E Eipusinlil
HERAEARA,, 20 SN SRAERRB(E R0, E—4FR 1, DL
NP 2 A, 2 W 5 IR
JiAA,, 10 A B O, HI—Ch 1, PAZEHE
A s HRAE [ 5 SRR S 2l = A5, B — SRkl
EXAE YN . R0, B AEYRE N1, AR ER 2 R P P
Bl e A, 5 RGN0, Hofis (i 1
fﬂ;ﬁ aARRA, 20 UREARREEN L, DU
g R 3200 > 57, N =y
TEEE A i e Rk 20 Vi L () T 5 Y e Sl P A5 A2 W PR
hz . 3 YA, 20 @ﬂgﬁﬁmmUthuﬁﬁo,ﬁﬁ,sw Jnt, SO
~ DL A
i 500G LA LA ATRAE N 0, 300~500 JGIAE M 1, ;
7N = =3 2] A7 R
MisHEA,  EMHA, 5 50300 E1 (Y . 5076 LA FILHY 3 S PR 5 A A
BRHEZA,  BTEPA, 5 EBRGPABTEBREN L, TRTFEBREN0 b5

4.2 ER5H¥EHK

1 43 29 1HL i 802 4% i b i {5 AL A9 A
KM LWL G0, RS BWI =

2 2 2
EAU(L' + zAzi(]i +2A3i(]i +Auq +Asq, Horp 4,
i=1 i=1 =1

N RAEIRBE, g 8 PR, 25 RAL
H{EL AE % IR B A A AR A 0 R B . s TR
PR B RS HAEE, LA =B
BEHIH, BWIBIR UL 2 i s 2 |H AR R s

5 &iE

A FEAE TR JE 7 > FURC T G R BI B Y
Bt b, R B/S MRS, TP AL T —
EEBHIHRG . %R G S APP i 3 O
PR, I B R A 0 B 28 o) 268 A5 TR S
BT X B B PR | ERR RN, s B
1B AR AL R VT BT AN & 45 50 TH A6 15 A
At FETHCEOARN T, Al AR R i ook A 1] 5

SHN B AR, I BEA A0 2 i 1 45 531
(R0 P T 3 AN RIS P o 3% R G2 A F 5 A 52
B, X T HES A EA R Befk . B S L FnEL
FAHEA B S, oAU A iF 52 F 41t
TR BT )

SE 3k

(1] SR Rk SREREEREA BN R 2Lz
FHELE,2016(24) :262-264.

[2] OTSU N. A threshold selection method from
gray-level histo-grams[]]. IEEE Transactions on Sys-
tems, Man,and Cybernetics, 1997, 9(1):62-66.

[3] A4 LB 48 E 358 38 I8 ARK & A2 AT
(1], BH4Ek35,2013,33(3):122-125.

[4] #3tE, RER . SE FEH 8 TAEH 5% A
TrxsrzRFRBEEAFA] BHELEE,
2017,36(2):74-78

(FHF497)



=0y g
- 34 Modern Computer

$29 %% 10 4
20234E5 H 25 H

L5250
SCE S S 1007-1423(2023)10-0034-09

ETEWEZEMAZZ TN NEANABELZ S H

BB, B, PR

DOI: 10.3969/].issn.1007-1423.2023.10.007

"R Tk kA e#Be, )7 510006)

HE: ARREABRAEHRE, BEHER—AE&ESXE, MEANFEA —FEAGBEE T E, 2B N
EAY SRR P HELARERS” OPAAR RS FRM, BT AT ENF N EA LY 4
R HMA . BTN EF A0 ka4 b B ) 6 40 T AR A6 L B e AR E XN GEAS 09 R 15 B AT IRAE, SRk
BEARE N EAL, BIFNEANH EAZATE, BAT AR NMEAR S PRIARGH A, BT LT
By Y S B A I Sk e M AUH], BeAR T AEAT B A S P RIAR G AE . IR A, AT TR R A IEANUH,
P74k 3 Sy W AL BT BT AY a A Ae BAKEY P IELACE A

KA NEANE; RMedk; 544, TUNFE, ERNEMS, R HE

0 35I8

HEEROR UL 2ol . mliE M . A n]
BLCSE AL AN B OR B 2 i T, (Al
FAAEAF LR AR . BRSO | oA AU
SR, Fop, XBREERGEAY IS IR fx
P, PR A A A X A L ST Y
§iE 55k MIANAEEAE B S o N, Wk
TR A A5 5L, 5wl ol B B B AR O 1 i
MR

ASCHE ENE T ASRL R 1
P T — AT UL A A S A A A
HHESHEAC Sy L] o ML 35 A A A

S — R SR AR £ AL A S I X 20 0E A
PR EERHT, il 25T B
Sy BE AN . R A HE 7 2 A
B Y R AR R B ALHAL Y AR S
FEL RN AMERIEANMEAZS S
WIS 5 (5 B o DL A5 B o FIRT R 4
I O AR SA R A A S B R

B 2023-01-05 EFEHEE: 2023-02-27

A SRR EAY, AIBRHES SR Y
SR AR AN UE N ZH o PR BEAL I G 23
JAE A UE N BEAT B 68 5 B o e ad X A 7 5K
— 7 DR T AU NP ARE R T AR R A, 55
— T HHLPRIIE T2 5 B HESC 5 1) AN IE N AT $2
A A, ORI T 8 8 L AR ol iy AU

B TR g T B 1) 4 v HLAR SE A I E
WAL o FRATIRITE — U S HESC 5 1 3 oy ) A
# (FBER FAREE LAY R0« 585 B R (2
UEAZH) WM A o PR T AN [ IX R A 52
Sy OF HAAAMEAE, FrAmEEES A IEA
AL EAMES S5 HREZHSRER
FIAZ Ty W9 W) 7 54 2 HRLBY, #ik Ay BR A% LA BE
A A BRI R B0 R 55, PRIy 1 e R L
R E S RPN VL
FE M55 A 55 W B O A% o R UE Gl 2 {52 (69
it B Al L, BRATHRE— P M X 2 S B R A )
M AUENSEAT B . AR 2 UE AT A e
R MR 55 SR LRI A ST AR A o e e T R 1)
g AR sE Rk, R IR ST B R AR —

EERINY: «@BEHH BB(1997—), B, 2l EF LA LR A, SR @A R3dt K3eptashh BARSF T 5,
E-mail: 124135@qq.com; 221 & (1999—) , B , & EL EA M LA R A, FTR T w1 h Rk KT, T
(1998—), 5, )" & MA R BF T A BE R T5 @) Ay 405 58 B 30728 B4y Sl ik



108 BUAE . 26T UL BRI S0 R 0 2 AL R 58 5y B © 35

N

AN AR IR 5 1 I O SR S
255 . BEEECH e, MR ATENLDR AT T
— AR IR %R . sl XA T, S
SR W AUENNT SRS 5 2R/ ME

DI AT A ST R, AR SCHY DTk A5, 4
T XA UM EE AR T EWE
BROET: AT LT bk AN 0 A P RO
fRAEBIETE N, J8 WAL Y e sk L A A
TS AR B AR AR IEAAEAS S
A5y W 52 5y 5 BARATF A UE Y SR (58 (L5
TORARM T RS, A LE A
L NI/ TN TR /S i v/ T SN s Sl R
T A B A UE Y ROl R RE 2 A B8
JAERT R R Jaly A A

1 HEXHR

1.1 AEANH R

INUE AL 18 B A3 A 9 U7 fb 1 AR R
X Hebi b, WA S W7 A5 B B TR 2B P
Wk, AR AN SR,
B Ll BRI B

AT 2 E AL B 65 A A 95 B S B
BEBERS TV H ARG A ML 7 1E L
TEATERG. F—, MEATEEHRL,
FEAE T SEPE BRUB B IR 565 =, AIE AL
TEH AR IR, A SR A A A T A
U B4 B A8 5 () 22 A Ve S RERS AR BRI ;s 55 =,
ONE LRI ALHR B R A 3], ok 40
FNIENS 5 5658 5 UM S B B2 5
BORAT T R A B 2 35— T b
H, — 7 TS AL A E T SR ERAE TR
W BERSE | RS AEAS S5 I
WerE, DTS KA Sy At i, RS S HE A 5
(EpVE
1.2 FWNFHFLEBR

LI R LA g o AR A A e
WEZRB 2 UL A M 2 3k T A R Y S A
SEPE, I EL AT LA 6 AN B (A A ) i
JEHIFR 2

ARSCH TV R, DLAE AT AL
T2 5y A5 AR N PIWT AR A 75 H A IE A

UG R, AR5 B X AT ST HE
Jr ., BIBRAE E AR SE 5 0971 FORPIEATEA
HERRATF R . 1 L LAE RS 5 17 B 46 P
O3, RO R R A O IE A R A 28 g
Lo R AR EE R s 53— e T S AR
A E AR BE L SRR LSS B PR AR BN (AR
BCEAENT S Z AT AR LS BN EA, W
HEZ I EE R
1.3 #HZEAHA

S5 1) 4 o, BT SRR A SR 1] i A B R 2
SRS AL ZE S0 BT IR 55 2 7
B F B kM E AR I e . 5 A (SR
F) B B R AN 1 E ML TR, R m)
M AL 38 o R 55 46t Ak 7 1 A e i o IR 554 55
I HE o IR 55 3 75 SRR 25 Fh D R PR e
R Z AT RS AT 55, B IRSMH. X
T A ML 6] T IE 3 st s 5 R $a sk
AP PRAR AL, Bl E H A AR A PR

H T B 1R AR AR ATE S PR e v K E S
A, SEEARM TS, 2w B S L R R
R mM B, ST AN
RN 4 v BTS2 E S William Vickrey 32 H
BEARAL TR HLE, AEXARALE R, s
Ho e 55 (8 2 A SE AR 4 1 32 R AR SR W
ESZsE Mt B, S5 EEAAE A
TE MBS OL T AR T . TERARA R, BT
UHTHR AR S BT RAE N, e RS A B
B R SATEE i A . hn N IA B H R4
HA M, B A ENTE X T i e, i A
M A SR T A

2 ETENEBEBHNEAT RERHAF
=E

2.1 MEAF REREHFRE

RS T — B A B AE Y RUAE
AR DAGRUE 2 UE AL Y 2 el AR
DABEE B 5 8] B 52 AR BRI AR E X
WU G Z M52 5 R 8, PALE A
B, VAT LI A R AR A Y SR (A
BOFsh AL e, HEA FERT I T AR ik
NUENGH . e, WA U ZH G AL H



- 36 - I 20234

—ERERIIAUEN, KBTI A SIEX A IEA
LSRR H 0 R WA 1R

B
A

IHAEA)
A

B b ]

ZHfER

+: WL
%
A5 S
He st 1
W bRHEL S
755 0
BEENIE
A

IEAE
AA

B 1 RNEATREEEHFRE

AUENZ T
ZofE R

Fefetik

2.2 SEERENN@AITE

T AR 3 3 A R T R R R L, )RR
WEPEY T B AN SE R, i, A SO
22 2 WA AR R S T G B P 25 R LA P A
[i) s 3k 0 Ay S 1) 7 25 T DL T iR R

M SCRRATRNE , PR ) SR
R L, PR R A R B R AR . A,
TEH 3 XA 35 75— I 20 Y BT 25 L L
S, BAN, AR AP e
TR H AR, PP UL A HERR P S KRR .
R, ARSCEBZECRE . S AR L
AN SR X I L

KR KRR T R YT
CPAG T 850 X 55 7 CREPEAL Y 15 B9 R R L1
PR o 24797 0 2 6] A 55 1o 1 28 ) AR i, 1
T X IR O R AT A TN
ZIB] B O FR BE 2 i YT A TR — 2 1Y I [A) 7
28 G 038 LA B 08 j 5 At Y (0 3428
TR R, R

[ =—1— (1)
W;‘Ei\"ri\j

Hooh, o, FORAE BRI, TR o A
MIZE AR, R i FE IR BEN S VA
WA .,

R B Ko B MR A Y N 2 (R

B R AL . — D SR B E TR AN 2
PRFFAAS Y, T2 B G I ] A A2 A6 AN I BT O
SR, B, TEXHREE b, s 2 A E
WIFA SR PE AT SERT . 2RI AT, )i
I 1) A8 A LR R BRI Y 52 B SRR A R Y
o, TLL, A Gy i KRR, S
BRI RS A S LR KI5
W) #5538 Sy 2 S, DU A X A Y
Jr B AR S T WL S e B 23 /N o AR SCBE T A
0 0T A5 A AR 2 A DL Y B R
Vi=a(t-4)" (2)
Hrp, o fla, BRIURSE, TR EER
VER . ¢ 2 Y ATRETE], o2 o, TR BCHS ]
FAE . ZE UM R W 1 R PR
55 W5 5 1) 2R IR 25 1) S AR B oA A 1 WL 5%
DU IS eI PUE - RS F PR & i
(PREF A= VR S DO K B 2 il = =WINil
BT ET R AR o 9 A RIS A 2 IR R
/NIRRT i T Y AR AT S Y 22
155 ARSI o 25 U7 402 38 ) 50 % e 11
R IR AP SSPE N e X L, 2RI
TR TP S AC 2 e R R . AR
H ZIF R 50 My Z a2, BP.
. 1
A - (3)
o, e Flne s 19 A8 i R j 58 U E RS 5 1B
o
HHAEEZEWLITE: LSO RE
P RN ZEARL T = A T TR X AN UE N S A
EREMRAT T, T2, AIERIC
FREE . B PR A AT R
BT . MUOCRE . Mt PRI
BT, AR AL AR LR W o, Y A
DEW]
w =y I+ y,Vi+vy,Z (4)
Hrry,, v, vy & =R & i AR H 7
JEHWE Ry, +y, + =l &M ASCH o) =
(b0, do2, w2, a2 ) e FR A NN A i B 7 2
WL 528 AN UE T B 8 A AR 201 i i 15 25
W B IALS BUAEEE I . 8o S HOTHR
.



5103

e

B T SR A S0 i A e LB RESE 5 BL ) - 37

sy — 1 j
4 ‘ngj (5)

o, b2y, dy, wlp AR O + 4 + ulj=1.
REFE IR X T RAFEEZILN
R, ARSCR R SRR ol = 0, Doy, I

RN

- on
il biuli + blu,;
Y - ——
wl+u - ullu,
- -
g dul} +dlu, (6)
ij - T
Uy j T U~ U U
u'u
final _ i.j “i.j
Uij = " am N o
Uy j T U~ U U

HEF ol = (b1, Uy, ulys aly), 1AL i X
R IR A R R AR A g T DU

ggr}al - bfﬁr]nl + d{ujxdl + ug.r;al (7)
3 ETRE%RBHIZFEENENLH

M LR AR, FATAR B TS
248 AT BIEE A UE Y AL, 1LY S A R )
fEATSEm . (B2, FhxIa—E RN,
AL T E—EE SRS, R IEE L fE
0% 5 KA IS 5y e 3 TN 52 oy Wil o o X5 ) i 4
ANUENC WL, ARSCRE T — 7l T B 2 v
HUASERE R E BrpL i
3.1 WMERRHETREMZER

FATRIE, —KEEHEAC 5y th 22 5 (0 R
(LA H bReE L a5 o 525 R 2 (3 k
N PR RS T A R X R BE 4 52 )
XOT HAAAMEAE, BT A (55 E R A EAH
fEREAMES 55 BRI R KR
52 oy WO T O R I FARY R A SR AE NS LU AR
)R NI I E S S N G I N (]
ARG, ASCRAL T 56T S i 4E ve AR L300k
(14 % H ML ) A B A 52 oy v oz 2 SR A IR 55 A 55 1o
S

A T2 7 ik N 3 A5 2 {490 O ) S il L
FATHR2E— 2P M3 2 5 B5 S8 5 1) IE XA IEA
PEATIESE o FRATDRF IE A UL KU E PRI 2
55 R BERT A S bR B o E A T R ) 4 v
BT, R H IR SRR — AR
UEN AR I A S 1 AR S il 55
ESEERC Sy SR, MR AU R F—A
AR 2 . 8 X AT, S5 K
H I AN UENTT S5 2E 5 9 e ME

TE— W HEZ Gy e, BA n AR
AT, PR B8 00 N R B0 5 B
K, I H AT LI B o8 X E RS E5C S . 58 50
N PR W = {w,,w,, o0, ), BEHLE
AL G EXNUE N EE R W(W, S W),
o AERAUENT SR AY, v AN ATEA T 5
ELFEARAS B SE PR . min (v, ) 2BR 2 SMT

AR N B AR AR, A UE AT A w, 1Y
WA, FmH
min(v,u,’) -7y, ifv, < min (v,w,)
= 0, ifv, > min (v_,) (8)

Wik v, >y, MUEABER AR AN
Hv. <y, Ko < min(v_, )i, JUES 7 PNGOL N
H0; AR, =y, WTEHIHRAR IR BB LRNE

MRAE LA o, TEfbndfirh, B3R
H C B2 PR A 2 A AT AT R B R
BRI, BRI 551 6 00 R FE AR 0 D S 1T BT A 15
FUSEBR A b e 2 T B AR A I T A
NEEFEAE B N o B — IR B 5 5 ) e
(S UE NS s R kA, T RS 22K
FEENW ={w,w,, -+, w,}o AL KRG
e AL M EV% 58 )

k

k
. r
Pk)lal = sz' = zmln{vl,vz, .-.’/Un} (9)
1 r=1

r=

o, P BRI E A UE AT S0k £
P, E—IREEHEAE T h A8 Sy il SR B T B IE A
WENAH S A e /NAe & i e 9 H o
3.2 ERXRMEAF HEBERE

S 1e) 2 o FE A SE v LA A R T DLAR 47
oAb B OE A UE AT S VR ) R, FEAR /N
v, FRATR) P 1) 4 v B Sz e L ok A e
B8 55 2T S O E N A 308 £ 17) J00 5 Xoh 12 i B R A T 10



- 38 - I 20234

B RIIAEAT —E 55 A B 5E B Y BS BE 22 5
SRR, CRATEAN W = {w,w,, e w, [ 1
R AR SRR R

&ri—l 1A S A
A [F5 K HTER— ATEAT 21
\ ; A |—1. g23e5—]
wikd s /gﬁﬁ*ﬁ/‘ AN | 5 e &
\ B pn . T - i b
I .
HEA fin
A ; BB

B2 EXNEATREEFRE

IERAUE AT S FE A A Loy A an T L
iR

(1) 88 A LT 8 e R — 5828 5 1H
K, IS T DR REGSC, Hrp, BEEAC
GiisRAL 5 28 Fy tit coin . H B IX Bk B FII0 Ly
2 HW e, AT HATET I m 4 v A S
B IEAX AU SR . BEB BT
o EHEIOR BT L0 WK, JF IR e G2y
SCHEAENRSS B v,

(2) I HE & 2 SCER, n MRIER
WENT IR AT SE N HA5E 5

(3) TEfREAIEN T A, BARES 20 SCHR
PN THBRASTF G AT 8, IR A e
RIS M AT HEY 7R 58 AR HE T 2
J&, WA GG v, FIRBREY S UE AT 5 w0

(4) TEPR LI AUENTT S w HAERTT B a
AR A oy 4 v ) S B39 A e 58 X 2
AL oy, IFARATHRSS T — AR SE bR 22 il 5

(5) B %G, BREG A A
HFNTYNG IR X4

FIRVR TR REA 4 SCHE S TE T A5 3k
PRSI RE

ik BRSOk

iN: &R coin, WINAIERA] . ¢, MBEEA
WEASEW, HMXHEE: B, BRI AEAT S8 ke

B WA SERR I AUE AT MRS S B v,
AT SERR A A TEA 2 Win.

(1) WR AR E A8

L: ¥114G 1L : Response Deadline = t, Bidding = {0, -+,

0, Biddingld = 10,-+-,0t, Win = {0,---,01;
2: send task(coin,t,W,B) to SC;
3:while datetime.now () in ¢ do
4: getResponse(v,,w,) ;

5: Bidding[i] =v;

6: BiddingID[i] =w;

7 :end while

8: Stop Bidding Process
(2)PRFE Sabm N #

9: Set NT = getNotaryTable from WeCross
10: for bidderlD in Bidderld do

11: if (bidderID # NT) then

12:  Bidding.remove(bidder,,) ;

13: BidderID.remove(bidderID ) ;

14: endif

15: end for

16:foriin k do

17:  firstPrice = min(Bidding) ;

18:  Winner w' = BidderID[ ( Bidding ,(winPrice) ) ];
19:  Bidding.remove(winPrice) ;

20: finalPrice v,, = min(Bidding) ;

21:  Winlil=w'

22: end for

23 return Win;

3.3 BHEXAFERE
5B SO T SRR AP 3 T o

Firia kb

LRk

L2, Ri%dR
5. SRR
4K 5 a0k
PARBETb
SCAHiA 6. JEERS RS, itk

10/ ATE A
7. el ScidT

PR S

i;A V?EB
B3 BHXIMARRRE

(1) #EA BRI Gl a 055 B R G b A
TRGER, @A EGASC, WaaRET
— MR, HAP S b K e A2
Dy B KR B A (E A I (], SC 5 g
32 WA R R 1, e w M EAL
MEAN S — D AT S AR g
9 h SCH A, 225 5e UG B e 29 H 3l n]



5103 A ST LS AR AR S0 1 B S UE N LS BE A2 S LR © 39 -

N

OSUENTT S S AR

(2) ZAUENTT 55 a0, K AF 1 5 a 7 P ) 450
JE LA S o R, w B0 a T R
W P AR, I G R LG . o B AR
VFRTUERY @I R BB 29 SC.

(3) BHeH 2 SC i B E 1 LA EA
PP T — AN IEAT A, EEARE). M4
PEFEI U A A B 1010, X 10124
UE T 20K 41 E A UE A AL AT % 5 15 B 58
ST . SIEAA BT SR L, %4
PR, (AZE ) 0 BB 2R AR

(4) B8EAC 7 e )R, 1IEUAUE A4l &40
BB s o, A E] T K o BHRINS
A A UENT B2 b th R B A 29 A 8h 324

4 ZEBWRESH

4.1 ERBHFLHWGELB R

RELHESEHE T AA NN KL, O
T 9 JELLAEMA B AT, WY KR SC R
PR, RIFERS T B e N — 19 s A5 — T
TEHEE ERGAIE S . 10D AUENTY S22 1]
456 28 B2 7 P AN 4 BT 7 o

B4 RNEATRXRETEE

HPRIESC R AT, T 2 RSB A A A
UEAY AP 2R B 12 5 14 2B 50 5y 2 5 )
MR . TARTEFR YA IEARL S P LITESL 5
FR. A, EFRHIEAXMEANZSEE S,
Lo WINAPRSE 1R, L5 RIMREE 0
PR RME R O, Ak BRI (] A0S 65304

“=7 RO TR OTEREE B SR BAanEk L
N, AEFEYAIEANF IS E BN 2 Fs.
F1 TROEHRELMELZSER

S E A
0 1
1 0
2 1
3 1
4 1
5 0
6 1

x2 PHRORHNMEAMEZHER

Loy iy ok ARERIE AT
0 1 60 4
1 1 96 1
2 0 — —
3 1 37 3
4 1 51 5
5 0 — —
6 1 59 2

ARSI TR B AT ROC R E R AR A
OSUE N SSAE B b DL R e Y I U E T Y
DMERE 5 {5 BT 05 5, T E 2 4 5
M ESRBGTINT . M TR -AEL, X
R, B RL K SR i A AT 4 i
v, =04, v,=03, y,=03. KT &Ko PEE
XK ZHa, =10, a,= 105, NELHXH, &
SRR TRMEEEE TR, REEE TR
FCEVCE 0.5, WZMEARE BT s BT 3=
N H e x =050+ 0.5x0,, o = b+
0.5%u H o}, = b1, + 0.5%u" o b2 Flul J& b,
Flu, BOFHIME.

TR, TSR R 2 E I 4 (mullti-
weighted subjective logic) 77 28 Fl f& 4t 28 14 15 2
(traditional linear reputation) 7 & fJ PERE o A 5L
B BCE TS A UE T sUAT R AR R R] TR] B Ry 10
O3, RSB R — A TE AT SRR B
S RN E R AL, — Bl



- 40 - I 20234

JE IR IE T .

WME S s, SRR L, FlALE
e (VR N /NS 1T N Ve o B (== (5
TN MR AR R 10 AN R Y S A TE T
AU, GV A UE AT SR E S, B ST
ITAT LAYE i s 278 1043405, MSL T E 1S
A WAL T TLR i R IEEE; 7820 204
J& . MSL 7 25 28 1 T B iR B 2w K F
TLR 7M. XIHY) A SCHR ) 2 5 3202
WITE, MBETERAHMEEFEZETER
FCIRVE /AN TING =Y k= N/N:E AL I 31 PSS
R SRR A X A TE Y A5 i
FHEESEN . IEERINA T = A H L1
EEVE, R T IREEEEM RS, A
5 MSL J7 2 (005 2 VA ELAT 8 ey 14 o 0ff J32 R ]
FEME. HAN, ARSCEEH M MSL £ HR TLR 7
HMH, RS AT S AL N
RO, XU A S 20 TE T A B AT O
MSL J5 ZE RE 5 4G 25 B S (%) g g [0 L e g g
NEEFE o FELL, MSL 7 X F AU T S A5
HAT N ARG R 7T A £

06 T T T
N MSL, =105
20 534

e
n

N
IS

TEHIT R

I
w

&

o
o

o
=

5 10NMREAMEATRERMARTHEEELR

4.2 REfwBEMEENEELH LI

ARIHTE Ubuntu20.04 B4 258 EEFT, AL
CPU ;s AMD Ryzen 7 6800H with Radeon Graphics,
i b A R Sk 3.20 GHZ, i i B FF U5 AE 22 4
WeCross B5 8545 FIF- 5 0 AL B B 7% T 100
AMEZEATENTT A, S TIPS A SRy s2 Or
MBEALZEFE A UEANT SR B B 225,

SEIR 73 RN 1 T B 1) 2 v LA S R A BE
PLEEREAUE N ST 58, (5 ELA R UNE 6
NS

BT R 4 SE PR T

4 B
I
=
=
= 5l
+
0 )
0 20 40 60 80 100
1 R A

B 6 W7 R IHFEPE AN

M 6 n AT, Rl S5 SRR B,
B ML 12 TFE N 1Y 5 B O 8 JR 20 5 B v 1) 3%
AR R KT TEARSC TR, BiET
SUBCR RSN, )2 R O AR TR AR, B
ZARFFE— D EAR KT o X R IAR SR 7
AT LA SRR A UE A T B 2

AL, FIEEM AL MGG 2 IHFET 7
L FHATIASE AR, 555 32 5 AT
Tb AR s A RE [ R, Sk TV A MR R S T
SEALR B8 2 TE N A e 48 7 8 0] 5 4 28 7 W] Ak
(RS2, AR SCIR T A SZAIL ] 04 BB 42 ¢
TS 5L R ATEAT SRS
He44 SERT BT 05, BT RAFRAT AT AXE 2 5452
SRR E RS (— B ASKRE), ALK
S 5SS 1004

MWE 7RI LA R, BEE S 5L AUEA
TSECRE ARG, BT R RS2 TR A R AR
FReiin ., HEMA 100 MEERAEAT HS S
BF, A HASZHL ] 1 Y SR AT 88 KA 55 ms.
L, 2R IEAR &SRB Z i FE
S s 4[]

w
=]

—- D W A
S S o

(=]

FASZAER I [A] /ms

(=)

10 20 30 40 50 60 70 8 90 100
EASEIES e e

[=]

7 RIE¥HEH G EIE



5103

e

B T SR A S0 i A e LB RESE 5 BL ) 4l

5 &g

FEXHE G AU AN P AFAE R AR
MR W REEEAR R
P ” SFRE, ARSCH Rl T — MR T E
WLZ R 9 e AR T HE PR . il 51 A F2 0
2B B 7 YRR BRI A 52 ELAR R L R4
FEIERAUENJS 952 55 15 B HEATPPAL O 2 i
(ERER R AR (B N SEw/AS TN V]
PEAUENTY AL, X —T7 TR 1 A~k N AE
THAPWRE, 75— HWRIE TS5 5L
Dy A IE N LA B BOARE (E, RORREAR 78
2 ARk B XU, A A TE AP B O 4
AR,

BeAh, $R T — R T 4 v LR SR
LR EM B, SEsR L SRR W% 05 2T LI 3L
FEAR A UE N B R 1] B T o AR T BEBIL G 4 23 i
AT RZ 535, ZHL AT L R A XU 7 ]
g, PRUEZIE A IAT MR 55 4T 55 I A9 f A  2E
A5 52 S T SR ) A UE N 5 S AN ) 22 5 B
/M i EFTIE AR SCHR A 5 4 52 S AL
HAT S22 A PE RN AR A v 8] 2% 1

Sk

[1] NAKAMOTO S. Bitcoin: a peer-to-peer electronic
cash system[M]. Manubot, Tech. Rep.,2008.

[2] WOOD G. Polkadot: vision for a heterogeneous
multi-chain  framework [EB/OL]. https://github.
com/polkadot—io/polkadotpaper/raw/master/Pol -
kaDotPaper.pdf.

(3] &R, 3 &%, 2k, F. ERETH R[]
AR5 & ,2018,55(10):2099-2110

[4] POON J, BUTERIN V. Plasma: scalable autono-
mous smart contracts| EB/OL],2017,22:1-47. https:
//www.plasma.io/plasma—deprecated.pdf.

(5] #EH,Z2%F,6F. KREHRTEBMSH
[J. dmpd KR KA FR),2019,39
(5):48-62.

6] A&, Kaak RER,F R TRER T 8 HR
Pk AR A []]. 3T SEALAL #2019, 46 (S2) ¢
557-561,566.

(7] xiAE4e A TFAMEAZMN RREHENH (D] £
KRR K A, 2020.

[8] #Andk,£mW, F44h, % A T2k PageRank
R0 s gk N GE A KL R AR A []] i AL AR
2021,47(2) :26-31.

[9] HE Y C, ZHU X Y, XU F F, et al. A novel
cross—chain mechanism for blockchains[ C ] //Proceed-
ings of the 2018 International Conference on Smart
Blockchain, Berlin : Germany, 2018 : 139-148.

[10] MERKLE R. Protocols for public key cryptosystems
[C]//Proceedings of the 1980 IEEE Symposium on
Security and Privacy, Oakland, CA, USA, 1980:
122-122.

[11] DENG L, CHEN H, JING Z, et al. Research on
cross-chain technology based on sidechain and
hash—locking[CJ //Proceedings of the 2018 IEEE In-
ternational Conference on Edge Computing. Piscat-
away, NJ:IEEE, 2018 :144-151.

[12] 229 . AT R340 £ 80 %3 5 R ALAF
RID] 707 ATk XF,2019:25-35.

[13] MCAFEE R P,MCMILLAN J. Auctions and bidding
[]]. Journal of Economic Literature, 1987, 25 (2) :
699-738.

[14] HUANG H Y, YEN D C. A secure reverse Vickrey
auction scheme with bid privacy [J]. Information Sci-
ences,2006:550-564.

[15] Al Z, LIU Y, WANG X. ABC: an auction-based
blockchain consensus-incentive mechanism[ C ] //Pro-
ceedings of the 2020 IEEE 26th International Confer-
ence on Parallel and Distributed Systems (ICPADS) ,
Hong Kong,2020:609-616.

[16] VICKREY W. Counterspeculation, auctions, and
competitive sealed tenders [J]. The Journal of finance,
1961,16(1):8-37

[17] JOSANG A. A logic for uncertain probabilities []J].
International Journal of Uncertainty, Fuzziness and
Knowledge-Based Systems, 2001, 9(3):279-311.

[18] LIU W, WU H,MENG T,et al. AucSwap:a vickrey
auction modeled decentralized cross-blockchain asset
transter protocol U] Journal of Systems Architecture,

2021,117:102102.

(F#H£80W)



=0y g
- 42 Modern Computer

$29 %% 10 4
20234E5 H 25 H

%5 1007-1423(2023)10-0042-08

DOTI: 10.3969/j.issn.1007-1423.2023.10.008

ZEREABYEENEBEERRERTS TE

RAR

(V4 1 32 30 R 1 3 Ml ™ Ml S I ] A5 45 B AR EOR S0 1148 R S8 2, AR 611756)

WE: XFAREEMNTHABBERELEREEN, FEHMmTRE T ERTOERRME, SFLREMN TRH
FEXMBEMEIEX R, AP Ea R, RE—AETHERIN S XA BAFEOBAREEHRER Y 7k,
FHATEITE FRI., HATLEENEHRER Tk, RFELTEF DGR BIERATHSR, SRS RARBE
BEIBFENE Y, A JSON TR IMHERN & trir, BERETHETREARIEE, RS AN Javaid 5 5 RabbitMQ i

A7 F AL MK

K@ XANIIEE, BREE, HEBRERF, HEKRI); Cypher

0 35l

FATE LT — A HIEC R T Fb, B 5L
AR AR, BiEH &80 . SRR ETE
HOE A4 ST 5 28 IR A AL, R
AbBRIER R AR IR AL, dE R T i)
H— R ACG . HAEA PR R
M MR T SR, O AR T TR A
SRS MO HEBRAE R G I, PHASERE . FRATZ
W SR SRR AR R HBEAT IR U XAy, TFR
HORE SORCE O 28 TR RACH e X LA o 17 5 5K T
HRARTE B R o — A0 R, fERAE A
POz Al AR AR i, RERE
B P R I AR E A RE SR, B R T
B, AR, RARETIL
Fei gy, ST TN, R, R
B A7 2 PR e b, 7 PR RO T b 0 O B
BAEIEAT IR A SR AT SR G
G R ARA L EL

H i E A B EdE A 24 Neodj, GraphDB,
BrightstarDB 557", DL o (9 1S A Sy #Li0 Jk
fill, 35 2 Ay KRR AT & 1 18] F1 RDF (resource

IFE HEE: 2023-01-04  {&FRHHE: 2023-01-23

description framework ) i, J&PEEIFEIAILL Neod;
FAER, B AL P RE R R, ARG
R AL A R, A A LA 24 R
2, AT LI SCEAMR TR SCo Tl RLHI P T2
G =<V,E,P,T>#ATHR", Hrh cURE M
K, VERT R, ERRL, PERRENE, TR
ANBRAS . AT AR R RS R LR E A A
DWEGE, B SCEER R T R ROC R AR
#5722 RDF WY WS J5 1, 3 58 73 7% A A 4
YIRS T AR B T Xu SO
H T — e 5 AR R A R UM OWL AR [1]
BB I 75 o Neodj B 7 #2 8L THF CSV
BELESNEE €/ b R (EPE U R 45§/
PEAE BUIF AN, ) e S EORUE % RS AU ID
R B TR 4 G R A [ 2 BRI T
BT ) O R AR, Wang S5 R A ) 52
o3 AR OB ) 2L, AR R 58 AT ATEAS Ak
Hhgs, I RGEMPERE. Wang 55 5@ ol
B 12 0 75 258 B e A B R A T T o Xu
SRR T i T 5 2R 1 1 S 4 A T [
ML . Domingos S5 5T T #% sk £ 1Y ] A6

BB *BIEEE RRAR(1997—), B @ FMA AL, RS EHAMERNE =IRSEF 4 A, E-mail:

2941342224@qq.com



108 SRR 2 5 AR ORI A 1 PR R P e f 5 () 6 D vk © 43 -
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PR R /M. (R X P 2

ASCRI A i A« TR) 22 R 55 45 9 8 BA A 5
B2 5% 2 B BS I 2 1 P 000 P e g S5 TR 28 07 1%
45 P15 Bl 2 i A 555 22 5 2 B0l o i 55 =2
[ 1% RO A R, 308 o e i 15 () 28 Dk i S B
AT AT PRI P B0 i S5 1 2000 52 S A
W SER AT SR SRR R

1 ®HiRSRTHE

1.1 HBEEHE%

R 2R BRI T 30) 1 5040 P 1 e e 32 A 7
K. KRRV RWES, FAMNESH0
Feffe . Hoh, BRI S OC 2R T A
[ () A . AR SC2R H JSON (JavaSeript object nota-
tion) i UHEAT B8 AC e, 7 SEH OC R BV R
Bln 28 B g JSON 2688, R i A JSON Jf:
W T RO 1 B AR . JSON IS TR &
i FH] JavaSeript 52 R A B X 4, HA 2k
R FBARCT . FAH . MRE. BH. R
FZSBAEIAL, BIA, PostgreSQL XJ W 4 K5 P
FANMES KRR 1 PR

F 1 BUREZIMRST

PostgreSQLEHE AL JSON £ dfi e Al @ﬁﬂ?ﬁi—ﬁﬂ)ﬁéﬂ
(none) null Null

boolean true/false Boolean
smallint, int, bigint number Integer
numeric/decimal number Float

char, varchar, text string String

array array List

T RO PR R R D2 L TR
2 RS TR AR 5 A
FREUEAAR 5 DR E D 2R T2 % Ah A1t
k55, B4t T A RYHRAE T X, anAPI, SDK
Al ARAL 4RSS, R HE T 40 Cypher, Gremlin,
GSQL % i iy B A& 5 5 2 01, AR SCRH
Cypher £ 1] 4% 11 58 B 19 % 45 5 [m] 25 184
WA P69 AU A R0, SR 22 06 R AEL
i PR TR R T g N7 R T A, IR ORUE AR B

PR R ME—1E, SRS R R Z A Y /MG R
NI
111 F R85 &

IR FR BRI P b B AE — FBO  F—A5
i, Mz redm s, HhaAooH — A
ME— A EBEAR IR SR, ) — > ERE A [ Y
FZ ) AT BEAFTE F AR IR RO, TR 2 E s
PRA TS D0 T 1 s ME— PR )RS B e, e AR
AR P At e 5 3 1) O XA e aZz m) A, B T=
{old_key, new_key}, H:H TR/, old_key
SRR CRA+TEH/E S T, new_key
oA AR fE— 1D H T4 3 ID A A ok J5
RFEAUT R

(1) BdaE Fa A, Mg —7ERXHLa
s BodlE o B, B MySQL. PostgreSQL,
Oracle 55 ¢ 52 BUBUIE 2 54 Redis. MongoDB 5%
Az AR AR I —PEEORAY 1D

(2) UUID (universally unique identifier) . Jii
2830, UUID il FME— A ag, HAas T
324 16 E %07, Java PR L T UUID.rando-
mUUID () 75 ¥k F T A UHEAT 42/ ME— PR 1D
B HoR A Bt 25 RITHAE R

(3) &AL L (SnowFlake) o &5 L5 15 &
Twitter JF 5 9 43 A3 201D A 1k . 253802 —1
64 i long RUFY 1D, HAZ L JBALE - AT 41 24
HNEE, 100 HHLAF R ID, Horp 507 %R
Bt 55 R ID, 1206 /E N =/
WEIR K S, EWRE RSP E R 2R A ]
LA 4096 1D, fem it i — DA S0, K
B0, FHART A D L T HAT P
i H B R

AR SR 5 AL TE g VB P b i R
WME— ID BRI [, X T e E A
o, T LIR30 45 0 5 1 e b BAT ME— 1R 24
W F B AT i R AR L 2R T R
Wby R LU, X s g AT B AR A . XM T R
FPAAAEN A SR SO AT A 5 G R T B
7 LA AL B, BV B T B AR SRR AR K
B HEIEMEIATID,
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1.1.2 BT *

R FR BRI P A R, FRATAR S
B ¢ 2 8] 1% /40 24 o)k DR B8 PR 4 ST
il RERZBIM KRR ELE[ X — . —XF
Z . ZX 2 DR A OCEILAE O . RS
T AR, FRATE X BT T
IE B e, BT LAY TG 4G o B Bl T
3t Cypher 15 /7] 5 B R A . HARF BT
B

|

“labelOfStartTable” : “MIEIATREE”,

“labelOfEndTable” : “iH45 kR,

“startTableAttr” : “IUAIG B,

“endTableAttr” : “HH&5HBER",

“startTableAtrValue” : “PIASIA R MHEAE",

“endTableAttrValue” : “H45H B EME”,

“relationship” : “JeHRIEH”,

“relationshipAttr” : ||

%

Horr, EIRRS . SRR R KA
JR e ZIAT A e P, M2 MNE T
%/l\ﬂ';é s &ﬂ]ﬂ LA @ﬁﬁ “belong_to” /%ES(?%
LA,
1.2 BEERY

IR T 56 22 BB e 1 ] 25 0F 58 ARG 2
%, X 50 28 BRI P 5 TRTECHE 126 1) 1) A0 WF
FERXS B o B [ 20 32 2B 0 HE B AR B
25 RS T RO A A R 3 A kAR i
Hask . APIESE, S HMSE . JFHARINER
TR e 7 AP AE 22 5, AR TE] Y 5 207 R
T A BB o R, X MySQLT &
i FH canal Wi W7 2035 %€ binlog H 35 BE W8 7R 4 M 5¢
G R R [F 2, (HRHXS T oracle A ZAR
W] T A BT AN B S = O T
A, B, GoldenGate B Mk 515 FF U5 4k
F Kettle 55, {H 2 3A B0 BRI . SR,
24 F2 U BN J2E 18 SR R AR L o BT AR
SO fi K A BILA AR R 20 2, sk 2 i,
VEE R RN =N B S E b EHEALIEE
P PER A

x2 HE|ELCREERS

TR TR FBeAfik
id int [Ff]263% A 3 1D
table_name  varchar(30) ASEHEEH
table_fk varchar(50)  ZZ BT AR FR IR
is_sync boolean JET TR A

AFTIRAI (04 A, 138, 2 R )

change_type  int

FLAREY B i [R5 2 Sk o 47 a5 [ 25 A
X K R I A o 5 [ 2 A i A T A A A
A EHCSMBE =R RA A A R,
AT TR AR M, TR e e
KR WINPT BRI A, AR B A A
TEZANH A, T B ARIEN B BASTH 2% By
PEo BRI AR RE, WAFBAII S H:
R —Fl. X TIHEBSIRIE A, 7 E IR
PER TSR, MRUEBAEIE L, By kR &
SZIHTREE, LU RabbitMQ A, HAKMIE 1R,
I 2 2 A s, A SR I ) S AT BB
KR, I2MRYE “SeR R AIMBRILI 5E
MEAR A, RIEE, S TF o EET AT AR N
TR S 4R AR E A TR R 25

o
producer
... data2, datal
s
producer ack

Rabbi tMQ

E 1 RabbitMQTRE

2 wIt5%H

BT UL EX R S ROk i e, T
Sk HEAT BAR A S BL S B o Xk TR A4 e 7
W, RIS OB RURILT RO EEET,
TR P AT S AR, X5 OC
VR T v 22 3T DUAF 7R AR IR Y 2587 A T
U SR N P 240 eIt E S €/ R U
RGN . AR S L5 75 (SnowFlake)
A HE— A9 ID R o R T BRIk
T T AR BC B Tr kRO A s L]
R A T A e e W) 4 A0 o U A o X



108 SRR 2 5 AR ORI A 1 PR R P e f 5 () 6 D vk - 45

THRAGF L, BATRH b %5 TH S S 17
O, Jo S B e s LAY, B
TE RO o R J2 0 Bl A AT Al AR . 4 s
JE IS IR 55 T R AR I, B 45 5 ] 26 i 55 T
ez, BT R A IR 55 5 TR R R e 55 2
[ P LA . LRSI B AR A AT 2 B

— o
i <;j B2 FIHE
SQL Server W
M| msEr

%mgﬁﬁ:i> - Ep—
% &5l W [i> :
SQL Server Eﬁﬁ_ﬂﬁ%
: R .
e z;\ RIS B
S

SQL Server
B2 HHS5RSENE

S QILES S NIt C T N S it
S RRE PR SNIN T R v o SN N R 8
SHIMASGIR . R, RO 2 IR 55
AUVE 1 B BA B TH 9% 2 s W T S BA B, T o
JRCECHE e 4 5 T A0 o R T ROl TR A T
OFN T R B S R B 1 e TR L
i PE b A A0 AR O — R ID AR, T A
Bl Perp, JFHICS TR, MEREMEH. &
S D B A v BB D SR, T S AR R
BB R A AR R E— Y IDARIR, RIS 1F
A LB R,

PO I R EUNIDE S O S N € FYE SR AR ST
TR, FFARE MUY RBE H 2R/ ID, W
RAFAENIE G FR i T TR W S 2 1 AT
TR e, R e R RO Kk B0 B A, AT 58
JRCT R RE R e e, RAARTRAR AN 3 BT

BRIEHR Kb

*E%EI&&H%X%HXE

b Rk

ot

BEAT SRR

JIETT AR EMQ

B3 TRE#RRRE

XA AR, T B E O AR
AR SR A, T LU R s BAR R Y
PR TOREMESFICEG R, R, X
JoE FR A AR TR 6 AR AR R 7 QAT AR B
A IE B BINAE =3, SE e i ik
BRI 4 F77R

R PER B

[
S 20

RS SRItE) s

ErinE

RIEHAEEMQ

iy
H

B4 XEREHRRRE

X TR PR R TR 2E il 4% 5 ) 20 3R 60 07
A A I 50 2R BB P 1 SO (0 — M
HASCRTE B B 5 nl it , 2R
12 55 BE 88 A D A 7 3 e R 8 O e 18 R Bl )
THEAS P B dls 12 107 P I 55 st REAR 9 1 B 52
IR A [ A B A o 2 TR 2 A Rl A T S Y
ARAERIIEA L ER S MBR . FRATT B R
2 5 8 LA fik & 4 o 1N, AE PostgreSQL Ff X
IMDB 016 5 H 1) i B2 44 B 36 (title ) 25 5 41T 119
fink K 45 -

CREATE SEQUENCE “sync_table_seq”
INCREMENT 1
START 1
NO MINVALUE
NO MAXVALUE
CACHE 1;
— I A A A%
CREATE OR REPLACE FUNCTION title_insert_
trigger_fun()
RETURNS TRIGGER AS $movie$
BEGIN
INSERT INTO sync_table VALUES (nextval
(“sync_table_seq’ ), ‘title’ , NEW.id, 0, false) ;
RETURN NULL;
END;
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$movie$ LANGUAGE plpgsql;
CREATE TRIGGER title_insert_trigger
AFTER INSERT ON title
FOR EACH ROW EXECUTE PROCE-DURE title_in-
sert_trigger_fun();
— B
CREATE OR REPLACE FUNCTION update_
title_trigger_fun()
RETURNS TRIGGER AS $movie$
BEGIN
INSERT INTO sync_table VALUES (nextval
(“sync_table_seq’), ‘title’, OLD.id, 1, false) ;
RETURN NULL;
END;
$movie$ LANGUAGE plpgsql;
CREATE TRIGGER update_title_trigger
AFTER UPDATE ON title
FOR EACH ROW EXECUTE PROCE - DURE up-

date_title_trigger_fun() ;

— 55 Sl i
CREATE OR REPLACE FUNCTION delete_title_trig-
ger_fun()
RETURNS TRIGGER AS $movie$
BEGIN

INSERT INTO sync_table VALUES (nextval
(“sync_table_seq’ ), “title’ , OLD.id, 2, false);
RETURN NULL;
END;
$movie$ LANGUAGE plpgsql;
CREATE OR REPLACE TRIGGER delete_title_trigger
AFTER DELETE ON title
FOR EACH ROW EXECUTE PROCE - DURE de-

lete_title_trigger_fun() ;

filh & g ST T LUE, 2R R R R
AT ARTE R AR [ 2B 3R A A R A R
e 3 5 [ 25 IR 55 AR ) 25 3% v A 5000 o B
A, BRI SR,

TR, BRI X T S ME R
EOREYaRs r covoy [195 25 - 303 O 17 B/ i €79 %44
WA, IR K RARA, AT E
WG e EH T MR AR 5E R A Xt
T BRECHE , G SR i K 205 5 A OE &R A AR
B OIRATHEAKYE XA MR AL
W 5 OB TR 25 o BT DA AR 5 8, 1% It 1
3%, XF RabbitMQ i 5, FRATRT LR HBA

GRS B K W] 20 B R 6 B — S BAB Y J7 =X
SEBL, AT Kafka TR BASIT AT LK BdE &
% 3| [6] — > partition, K 5 PN F# AR UEN T 114 7% -
T VB PR I e 55 o, A SR T8 J2L BAB 1 T 2%
B ORWUREF KRS, SRR R R
PEAT I T 58 UM N A 40 5 WD A

E5 #

i
el
N

i

3 HRWIESHMH

AR HFET Windows 64 i EAE RS, 512 GB
SSD, HLH RAM 16.0GB. #b 34§ Intel (R) Core
(TM) i5-10300H CPU @2.50GHz. k{385 K
Java 11.0.17. neodj 4.4.16, RabbitMQ 3.9.11.
PostgreSQL 15.1, 4 4 R HI IR M H 52 50k
(Internet Movie Database, fiFr IMDb), 3k HUH:
Bl 95 5L i 2 PostgreSQL Y, HEATHE Ll
el E-R KNI 6 i

3 BN b TR R B AT R AR, e
S8 EE A, ) e 5 B 284263 >V KT
279653 45 . e 4 5 AT 4] “match p=(:
movie_info_idx) = [*1..4] = (:movie) = [*1..4] - (:
kind_type) return p limit 50”7, #5245 08 =
& 7 B .

Xif PostgreSQL PUATIEA] “insert into title val-
ues (3000000, 'The Quiet Mutiny’, null, 7, null,
null, 'Q3535’, 1597940, null, null, null, "dc8jljojo-
jojohoe’) ™, it F L BA S RE W8 B 2 M ¢ A I
AR, 76 RIEE A A 45 R R 8 R .

X PostgreSQL #4417 i 4] “update title set
kind_id = 2 where id = 3000000, 7£ [ $ i )28 it
A F TR P A5 R A 9 IR .
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kind_type keyword
id  integer - id integer 7
kind character varying(15) keyword character varying
phonetic code character wvarying (5)
title &
id integer
title character wvarying
imdb_index character warying (5}
kind id integer movie_keyword
prnductinn_year integer i 1d intezer
1““:“3—1‘_:1 integer ; movie_id integer
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id integer id integer
movie_id integer movie_id integer
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info_type
id integer
info character varying (32)
& =
6 IMDb ¥#E&ARS E-RE
- i -
o) ;o S .

o 0, A i
oo = kY 7
o . e ' y
L - o sz
B7 #MOBMERTE
match p=(n:movie)--() where n.uid = 1614613180732932096 return p P &
4 >
Node properties ©
movie
£2)
Table <id> 135144 ©
A episodeOfid 1597940 ©
Text KindldFK  1614238789759139842  ©
_ b mdSsum  dc8jljcjojojohoe ©
ng_to phoneticCo Q3535 0
Code e
title The Quiet Mutiny ©
uid 1614613180732932096  ©
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Conversion and synchronization method from multi-relational database to
graph database

Guo Liangyin”

(Manufacturing Industry Chains Collaboration and Information Support Technology Key Laboratory of Sichuan Province,

Southwest Jiaotong University, Chengdu 611756, China)

Abstract: Relational databases have low processing performance for high-relationship data, and will generate a large number
of connection operations for queries, and are not suitable for mining potential correlations between information. Aiming at the above
problems, a message queue-based multi-relational database to graph database conversion and synchronization method is proposed,
and the design and implementation are carried out. First define the data conversion and synchronization method, convert the data
according to the principle of “node first, then edge”, combine the mapping table and trigger to realize data synchronization, use
JSON to complete the data network transmission, and use the graph query language interface to operate the graph database. Then
use Java language and RabbitMQ to implement and test.

Keywords: graph database; relational database; data conversion and synchronization; message queue; Cypher

(E#%337)

Research on application of intelligent and real-time weeding system for
books in the construction of smart library

Luo Ke®
(Library of Shaoyang University, Shaoyang 422000, China)

Abstract: In the management of smart libraries, the process of weeding is a crucial component. To enhance the efficiency of
weeding and alleviate the workload of librarians, a real-time intelligent weeding system based on OpenCV technology and Convolu-
tional Neural Networks (CNN) is proposed in this study. The system utilizes OpenCV technology to segment barcode images of
books and utilizes CNN to recognize the barcode images, comparing them with a database and using the Analytic Hierarchy Process
to calculate the weeding weight values of books. Finally, the results are fed back to the frontend based on a predefined threshold.
The design and implementation of the system effectively improves the efficiency of book weeding and provides an innovative idea
for the intelligent service of university libraries.

Keywords: smart library; book weeding; hierarchical analysis; CNN



M TZEH %29 & % 10
© 50 - Modern Computer 2023 4E5 25 H

N E g5 1007-1423(2023)10-0050-07

DOTI: 10.3969/].issn.1007-1423.2023.10.009

7K 7= 48 B% R 1SR I S IR

KIRME', M

(1. MG R RHLERE, PET 8100005 2. P54 WHER & 5 50865, VET° 810000;
3. AR RefE BALHL R N E R S SR E, i 810000)

HE . K& M % (underwater acoustic networks, UANs) B A IGINEM H T . KT R . SE . FHRHEE ST R
BeSaEE, AT BB K FE M % 5% 1 10 (Level Based Adaptive Geo Routing for underwater sensor network, LB-AGR )47
@ TR AR ETEFHG T A T3k, B En ., £ 2L S S840, HEMA I, KmEREAN
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i e AR S T I 45 5 17 5 AT PR RE I
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B T2 Gy K 75 46 % i P I (Level Based
Adaptive Geo Routing for underwater sensor net-
work, LB-AGR) By JEAt 1, #&&#IXB K, XF
LB-AGR PP T 52 P HEAT 9800 -

IR HEE: 2023-01-09  f&FRHHE: 2023-02-28
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ERAE T —BE.
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1: L_sink =0; /1Sink 15 S 2L E R 0

2: L_node =255; /38 {517 U2 K B N 255

3: upon Y AFEICEI L do
if (% C==Hello % 3¢)
if(L_node ===255)
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typedef struct Neighbor
6: L_node =I_send+1;

L | o W RS ST IR
L s 8: clse I RS L
st et 11 TEER 9: if (age_time>0&&L._node<I._send)

UmitH £ ap; /I RN 100 EAEBRMER, EII Hellofd;
FOS pos 1/ PfE 1 else I SR BN R 13 18 e A
unit8 t status; /MBRARES 12: L_node=L_send+1;

INSSghibor attatrde (hgead(y 130 AR SR AR Z AR S

14:  end if

B 1 PEREMEEX 15:  end if

16: end if
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Realization and test in lake of routing protocol for
underwater acoustic networks
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(1. Computer Department, Qinghai Normal University, Xining 810000, China;

2. Qinghai Provincial Key Laboratory of IoT, Qinghai Normal University, Xining 810000, China;

3. The State Key Laboratory of Tibetan Intelligent Information Processing and Application, Xining 810000, China)

Abstract: Underwater Acoustic Networks (UANs) are characterized by variable topology, low bandwidth, high latency, high

bit error rate and fast energy decay. Level Based Adaptive Geo-Routing for underwater sensor network (LB-AGR) selects the node

with higher residual energy as the next hop, which can adapt to, or even optimize to some extent, the dynamic topology and balance

the energy consumption of the network, thus extending the entire lifetime of the network. The routing protocol for UANs is studied,

and realizes the LB-AGR routing protocol. Further, we build a test bed in Qinghai Lake, in which picture data are sent from mul-

tiple underwater source nodes, and the data are routed to a sink node through multi-hop with LB-AGR protocol, then the data are

sent to a remote server through the Internet. The experiment results show that the LB-AGR protocol achieves real-time and reliable

transmission of image data with an average delivery rate of no less than 92%.

Keywords: UANs; average delivery rate; routing protocol; test in lake
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Governance framework and suggestions of data element
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(Shanghai Baosight Software Co., Ltd., Shang 201203, China)

Abstract: As data standard, data element is not only the basic work of digital construction, but is also the key to building high-

quality data assets. Currently, in the construction process of data elements, the problems such as duplication, low quality, non-stan-

dard construction, low efficiency of work, etc., is prominent. By analyzing research results of domestic and foreign, this paper puts

forward the governance framework and suggestions of data element, and the purpose is to provide reference for data element con-

struction in the industry.
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Research on the method of converting DXF and space vector data
based on rule engine

Li Huiqin", Long Jie
(Gas Research branch, Guizhou Coal Mine Design Research Institute Co., Ltd., Guiyang 550025, China)

Abstract: In view of the weak support of DXF files for spatial analysis and the lack of spatial coordinate system parameters, a
user-defined converter is designed to realize the mapping and conversion of DXF files to spatial vector data. The DXF file is parsed
using the netDxf tool library, and the visualization platform is built using the SuperMap iObjects component. The results show that
the customized converter has a good mapping relationship for the vector information and graphic information of the DXF file, and
the conversion efficiency is high, and the consistency is strong. The conversion results are presented in the validation of the Super-
Map platform with good quality.
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Low-code enabling the digital transformation of telecom operators

Zhao Long, Feng Qiangzhong , Wang Weiwei, Xu Lei, Xie Yuen"

(Kedaguochuang Cloud Network Technology Co., Ltd., Hefei 230088, China)

Abstract: With the development and application of new IT technologies such as cloud computing, big data, 5G, the Internet

of Things, and artificial intelligence, how to maximize the release of energy brought by new IT technologies, break the barriers be-

tween business and development, and improve the productivity of business application R&D is the strategic core of digital transfor-

mation of enterprises in all industries. Low code provides easy to use customized software development capabilities, lowers the

threshold for application development, promotes the deep integration of new IT technologies, helps software development reduce

costs, increase efficiency and improve quality, responds quickly to rapidly changing market demands, and supports the rapid imple-

mentation of massive digital scenes. It is an “accelerator” for enabling digital transformation.

Keywords: low-code platform; telecommunication operators; digital transformation
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Design and implementation of the legal knowledge server system
based on knowledge graph

Mo Chengwei , Wen Yifeng', Deng Bangpeng
(Unit 75610 of PLA, Shenzhen 518000, China)

Abstract: In order to meet the practical needs of specific users for accurate focus, effective association and efficient applica-
tion of legal knowledge, the information technology is used to expand and optimize the service means of legal knowledge, and imple-
ment an information system for legal knowledge service. Based on Knowledge Graph, Vue front-end development framework and
other related technologies, and selecting some Hong Kong regulations as the test data, designed and implemented a legal knowledge
service system based on Knowledge Graph. Through development and deployment, the system preliminarily realizes four core func-
tions of knowledge management, semantic search, intelligent recommendation and association analysis, which can effectively im-
prove the efficiency of legal knowledge service and provide reference for the application of Knowledge Graph in specific vertical
fields.

Keywords: knowledge graph; legal knowledge; design and implementation

(EHH417)

Cross-chain trading mechanism of notary group based on
subjective logic and auction algorithm

Liao Zheng', Wei Bozhong, Luo Jianwei
(School of Automation, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: As a hot spot in the field of blockchain research, cross-chain technology has always attracted much attention. As a
typical cross-chain method, the notary mechanism will have problems such as “centralized functions of notary nodes”, “low node
credibility”, and “excessive intermediary fees”, for which a cross-chain transaction mechanism of notary group based on subjective
logic is proposed. By introducing the method of subjective logic, the mutual evaluation between nodes on the single chain and the
transaction information after serving as a formal notary are evaluated, and the notary public group with high credibility is screened
out, making the notary mechanism more secure and reliable. At the same time, in order to rationalize the cost of notaries acting as
intermediaries, a pricing mechanism based on the reverse Vickrey auction algorithm is proposed, which reduces the price when no-
tary nodes act as intermediaries. Experimental results show that compared with the traditional notary mechanism, the cross-chain
transaction mechanism has better security and lower intermediary fees.

Keywords: notary mechanism; blockchain; cross-chain; subjective logic; reputation value sorting; auction algorithm
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The design and realization of the online answering system based on
Wechat small program

Cen Junkang, Liu Wei’

(Guilin Rehabilitation and Rehabilitation Center, Guilin 541000, China)

Absrtact: The system meets the needs of current employers to answer questions on-line as traction, the establishment of “Pa-

perless” Wechat small program repeated practice, strengthen the user’ s learning and memory. Based on developer tools, cloud

functions, cloud storage and cloud database resources are used in cloud development environment. Focusing on the single-choice +

multiple-choice + test mode, through the compiler code, to achieve page jump, array value-passing, circular nesting modules, build

a set of topics, answer questions, unified division, access and other mult-functional platform in one. With the .wxss style beautifies,

causes the small procedure to be more succinct and complete.

Keywords: Wechat small program; online answer questions; jump; array; loop
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Intelligent home control system for loT based on STM32

Xiao Yujing', Ke Weixiang
(School of Science, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: Based on the universality and difference of the functions people need for the smart home of the Internet of Things,
this project designs a set of Internet smart home control system based on STM32. The system uses STM32 as the main controller
and combines each module to realize the interaction with the smart home system, home security, home monitoring and home appli-
ance control of the smart home. Combining Bluetooth module to realize the local offline control of smart home; the self-designed An-
droid APP uses MQTT Internet of Things communication protocol to communicate with WIFI module and cloud server (One NET),
so as to realize remote online control of smart home. The optical coupling isolation circuit is designed to avoid the interference be-
tween the low voltage control circuit and the external high voltage circuit.

Keywords: Internet of Things; STM32; intelligent home
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Design and development of “Huaxia Treasure-Trove” game based on
Funcode platform

Li Xiaolei, Wang Shoujia, Liu Yuzhou, Zhao Chenhe, Huang Hanlin, Wang Meng’
(School of Medical Information Engineering, Jining Medical University, Rizhao 276826, China)

Abstract: Developed a 2D historical and cultural game “ Huaxia Treasure-Trove ” based on the Funcode platform. The game
used a process-oriented programming method, used C language for programming, and combined the function interface, development
environment and independently written functions provided by the Funcode platform to realize the game function. Combined games
with the propaganda of historical relics and tried to explore new ways to spread traditional culture.

Keywords: Funcode; history and culture; game development; software development

(E#F97R)

Development and design of auto parts order intelligent management
system

Huang Meixiang"
(College of Building Technology, Liuzhou Railway Vocational Technical College, Liuzhou 545000, China)

Abstract: In the context of the rapid development of the new generation of information technology,an order intelligent manage-
ment system suitable for small and medium-sized auto parts enterprises has been designed and developed. This system mainly real-
izes the intelligent management of purchase orders and sales orders in the process of auto parts trading,including real-time intelli-
gent push of orders,automatic matching of orders and order-related resources, real-time update of auto parts information,Information
management of suppliers,buyers and enterprise employees, statistical analysis of sales performance, and setting of system access
rights of different employees help auto parts enterprises improve order management efficiency and save costs.

Keywords: order intelligent management system; system design; auto parts



=0y g
- 104 - Modern Computer

$29 %% 10 4
20234E5 H 25 H

%5 1007-1423(2023)10-0104-05

—MEEFmESTEEREIERS

DOTI: 10.3969/j.issn.1007-1423.2023.10.018

AMEEE, NFE, Faew
(e PRI A A3 = BI04 266100)

WE: AR EMNE R FRL 5 FEETRE, BRLLEERLSFAATHREL LA By FME, HET —
FET % Agent AR EL W F R AANFRBEX AL, AZ 5T LS FERMFLEFEHE, SHESLFRTHES
BRBAERNS Agent A, R TR TLEREFOZRBEX S Agent BBl Anili 43 7 ik, Ao o 4 3R Bk G-I 37 BB AT
REGE, RAATHRERSVFRAGBITHESW, EMEREEEMOAME, NBEFREZEHFHESE
RR, B KRt RE MRk, RREELW ., RELAK, RBAROLRAA BELET & P, LRI

R SRt &

K : % Agent; RAK; EHMEX; TRAK; HEL M

0 35IF

AR, 2 Agent SR FE RS Wr B AR TE A
70k 55 RGN B £ . 2 Agent 42
ML BT N 5 RGN Z . Bl |
28 Hfg ) 25 A ) i A RAF R RCR . 7R
B a0 A Ao ME AR iR S AL, BT RLE Y
Agent VR A G5 A B RSB 3 JF B0 0E 1 AT AT M
TEZ BT OREEREHE T, FIHZ Agent
BORBH A T ) KRB 3 A U R G e MR &R
GERets Sl I Is T R . TEB R R A
RGih, T HEERHEARI L KRG R ARG
TTHBEIZITY . BT 2 Agent FEARFI LR ARG M3
MR RGE, ATLUA RGOS 28 il e il

ARSCHE LR FEht P A EE T 3T 22 Agent [
Pl 5 6 BRI E RS, RGNS
a4t sl Z e, T
ZEWIR G L Agent A, #1457 HBAR
B 1 Agent P [A) FIGEAF DML, HfZ Agent 1A
555 RGBT IE A PSS, TS B
5P AR, RES P AT B S I R I

WA 2023-01-12

&R B 2023-02-19

Bl A, R B T HL ™ dtoll 55 F 5 R 28 il 4 R
PEPREL ™ i  fiE

1 BRI SFEEEEE R

FLIE ™ otk 55 F 5 G065 T 4z E 22 S 0L o
SRR AR | B A B B 7 A
VLG o R AR S5 o g5 B BAT A
ZV¥H. ZME, 255 RGN IR GR A,
555 PR ARZE, A LR B 1] 3 Y
Z ok M2 2 i W 2% 2 ) i 22 RO S -
AT, AP AE— RO 5 Bt A
AR B L, o5 Z I SCHRPESR , Mk 55 TR AR AR
NI ANTRVEE R i35 2% B 24l 55
A4, RGEZEMEIEEGR, fTzlks e
M 2Rl e G Ui e 5 2R GEuE LA 28
55 Fas TR, JoRkIE AT X 5 A
B A T5 T I, XL R A SR B R ) R

Ml 551 3 8 AE M 45 28 8 M 45 X R A 3 A
TE= 5K M8 rh i Z DR G MG L R
PR AR A o IR G LD S B 7R
LA % B, 4 C =5k M4 [ 8

EE®AN: *dBEFEE . AT 190—), 5, LABES A, TR, TL2H% 5 @A 8N Z %P AL, B-mail:
liuxiaolei666666@163.com; x| F £ (1988—) , B , LA E WA , SR LRI, T EMA T QAR L2EHME %%
(1984—) , &, L R B A, A TAIF, T LR 7 6 K R R AR



108 XUBRTESE: — M= dhlk 5 F BB BRI RS - 105 -

FI= o e s B b, B DR A i o8 3
I R SR PR P i o = 5K R 45 1A AR
TS R S RUACR 65, S B R L )
T HARUGR A k55 F 5 R RE N RS
TEMEERN T 7350 =5k P2 AT b S g, JFRE
e EUSREN BRI '8 e S TR
R B IR A R, R
P R R O R ), AR R G B X
55 PR AT L A SRR R P AT
SE PRI, 0 SR e R B A AR R,
X 7 it AR ) S0 TP BRSE A £ 28 T A IO
ACHEATAZI , ORI A4 Ab RS R e K
RGIATILEDWT, A S5 B

2 ETFZAgentiEiz RG RS

1RG22 Agent 2 G 45 H4 ME LA S BT 52 7% 1)
HZB LSS B T R RE, KRESES
W55 BREERT T 22 RIR G L Agent REE
SERIRERL, BENE T U S AR L i oIl 55
3 B R A A W, ARHE TR 5 U2 Agent
TIREZE A0 F Agent 73 Ry =26, R RER
Agent, & Y Agent Al & 5 9 Agent, [[] 2
Agent Z [A] TN REM S B AHPME , L2 Agent X R
P Agent PEATHE B, HRAE 22 W28 S5 0 0l 55
1 Agent BIELF AN R, — 2 N HAKZ
=T M4 2 Agent REEFIA R AR Agent 2 AL ;
FIRRH AT ML Agent R, 43 HH1FE
KA Agent F14E HE Agent 4L 1%, BT M4 £
Agent F Gt BEREGE $AAT M AYAE 55, Wi 2/
Agent RAEMHITHEEALH, FEEEREZ
Agent Z5F BRI 1 7R o BB S iR 1 4%
B4 B ) 38 AN AR 55 5 B RS, BB AR
R G 3 S B A T A 55 - B A, ik RE S
Wit 7 AR R
2.1 REXERAgent

BERT IS R 200 . 28 A7 B DL R T Ak
ARG AL E R DO, BCE AR AR BoR R )
Agent, WitE R M WX LR OFEIR S48 . 4%
Besr . RHBCE . Bl RO AdF
BEE . BRSO Bl PLE IR AR
B, ERG PR EEXNREAZA, X
T X R IR B R TR bR m g i

Vg W e AR B A ] 1% W 4 0 s —
Agent AT WS A B, 3 2050 B A0 Wi 45 Agent
FTP W45 Agent . JGIH Wi Agent . &4 & Wi
Agent, FXIFWEES Agent, IABEWEES Agent, 4
Wi¥s Agent, 545

15 BR ARG Agent B P HEEH UL [ 9 Agent
64, RETR ARG E, TR
M5 B SEH Agent AT RUIZEH., FFREMRHE A
FEFIWral b gedis S AT ERAE AR 55 3008 S5 .
5 B REH Agent A FE = 5K M4 rh, MRYERETK
W28 AN [l Mk 55 258, BB AN [ ] 1Y Agent
X BT R AT A OB R 5

m [gomin] [Rumn] (o

8 Agent Agent Agent
‘N/
CEH Hit

Agent Agent
T
4= JRjAgent I\_I,ﬁ b

A

H AR
5! oAt B H ‘ NS
% Agent N Agent ITiF/L
B %\

BT | FTPHERE| Pl

Agent Agent Agent
B
HAh AE
ZJ Agent Agent
A

_—/

Hdida | FIPH4x|  limbida
Agent Agent Agent

B 1 EHEEEERZS Agent KR

2.2 *##E%Agent

T I B A e A, R
W PGS A 2 AR 55 R 0 R4 1R BR IR 2 Agent,
TEWAE R B AT i e, S B Agent Fll
2 Agent FEATER I . B K Agent 7F —
5 W 28 A BB — A, il ST A R 2%
T E BORHE Agent, JFREAR Y ICEE B AU 15 Bk
TR BRI T o o A G5 3 Agent B A0 S 1)



- 106 - I 2023 4F:

15 B0 B 15 45 BAETE Agent . CH5TH Agent A4
Jay Agent., B I Agent A0 35 H{5F B A% 45 C
B H Agent Al 4 J5) Agent, C 45 B Agent 54 R
Agent [ HEFT(5 BLAC L,

2.3 2 R%Agent

TR =M B Agent HOME B, . HIKT R
Gi R BAETERRE . 2 W B R SR
Xt RGN ATIRAS AT I, 3BT 45 A T Ty
SRR, A DTG, 2 2R R
SRR, JFAE R) R 5 3] Jb 7R 2 i
3 % AgentBHITHME

P—[ 2% Agent BRI S B HE LA 2 24
i 55 15 22 19 46 R ECHR B T I 3 P 85 1 R
B W T 2R G0 R R T 45 T ) SR AR 2t
172 Agent [B] RGEHAE -

3.1 Agent T##%#

BT 2 Wi R G A MR B A% O TAERL
PG Agent, FE M TIF ERE Agent 1)
(FEAATAL IR, AT 5540 T ik, SCHLA Agent
bl TR O = 7 N B S L B B L Sl Y e o=
o 2 o 4 SRy S BEGTEEAAR H A i 4

Y Agent T EALFE I BB HL | B AR
e, EEhRH . 2w LR, T A
P B Agent Z [ YIS, SEHLH B B A%
RO o B B B P T o SRR A X SRt 77 5
RS o BRI F AT S R 50 k.
B WHSTH ] T B A T AT, IR A
Je B T PR Agent B AU ELHE M 45 R
JETE, ARG Agent PNFHB TAEIZ AN 2 iR

At b, gi 4

o
i
X (T Hik
1

Z TR

Bl 2 &I Agent T{EiZ4E

3.2 %AgentEE5WHE

[7] — P 2% T~ i) 45 B G Agent FILE BOREE
Agent 22 [H] 38 {5 R F B AR AL 04T (7 B k5,
HY 5 PR Agent VE S FEARFE ] Agent, U4 W45
Agent ZRIUE 7= 5 BCREAR B KU 21 B E s X
B, B HEL Agent M EEACECHE X S84 BORUE 4 T
1E55 531, A5 ERE Agent A HEZE Agent 3K HL
FIME S5 e R (G BB E B R s IR R A
7B RIEN Agent 1 K E KA RMILZFE,
E SR A Dl B 4200 55 B B2, st
T2 HBILEBG, BT Agent HEATIES ,
AR AL AN E] 3 R

I 15 BRE
Agent Zghgent

iH
bS8 BRI | B | B | Ak
[N HEK | [WEX | | HEX | | HAKX
7l

B3 EEXEEEE

ANTA] 25 B4 PR GE Agent Z [0 | 45 L
Agent 14 Jay Agent [H] R H H. ] 25 S 2 A =i
TTHME, A Agent 38 o 22 B & 3% .0 Bk A2 ) B
FH Agent, C45FH Agent F14 )5y Agent 17 R 4E
AbHEAE B L BAF P Agent i i 2 B & 260 Bk
£ 7] C A5 R Agent FI 42 Ja) Agent HEA 715 ELILEE ) C
PR Agent LU B T7 M 427 Agent 1715
BAEE L DB DL XML SO, it )
] 152 HEAT B0 1) Bl [ 20, o ) 45 2R Sk A
TULNE 4 FIR

SEAUL R X

g R pr—

Agent

B4 BEEREZHEE



108 XUBRTESE: — M= dhlk 5 F BB BRI RS - 107 -

4 RIS H

HL R 55 F B i s FR IR 2, IRZ
B T DT AR 2 R 55 B A A O TR
A WIsE AR B ) SRR, ] — Wy
AAE B BRI T AR, &
58K U T B s 5 L KR s W 2, R
B Agent FEH A 4 . B AF a0l 55 I FE T 0505
BB L, TE U S R SRR S AR B
MEFERE Z, ¥4 7 i B B R ) A7 B i
ST SRR AR, TR R K2 WA R
Yo AR SRR R GOIRAS B X AT RS
WS 5L FZWMIRR Y #ATILE, 58 g
B4 PSR
4.1 BAIERpRE

55— W Dy s R T SRR B, K D sk
i RS Agent SR BRI (5 8757 sUb XTI OC R H
MEz, =) fFR.
Z“ Z]m

7 = (1)

Z, o 7,
Hovr, 7, R85 04 Agent (45 AN A BB A5
B BUEROR L, Al R 1, HMho, 5
B R H 0 %M o

B A MR AT W 5 R O] S ST T s PSR AR
X F 5 S R I S S X &R, il
Z, TS S8 2, Zy. 2,70 SRR
SEYNSEEL, 2,22, 2, Z,0 b
AT, F—TAREAAE A LY, TEH
T PSR o 4 R B R R AR R A

S5 =B A Z AT R A, i IR
TR X A0 [ Z PEATHRAE AR, o G SRR
NEFHAT SR E N0, AL KSR
xY,
4.2 ‘fiRdEEE

B BB AR T AT PR, Ay
R GUIRS A N B R R AR A X, P
AR B R ) AR AT A U B R STk
BARAS SRR AEAERE X, =X (2) s .
X” X]m

X = (2)

. . .
an ot Xnm

K X 2 MR R s DR SR BEA T AR AR SR U
5L GZWIRR Y #EATICEL, R (3) pr
N B UATBE B L AT R 2 DE IS, 5 58 4= DU
WU 8 FLHH E SRR RN 5 5 ANBESE A DLie,
el L e/ IMECH AR R . I Xt AT 20 i
3, WAL ZISWIRRR S AR AR
R

(3)

ez AR
l

HRRGHE
I

FHER Y ¢ R

I

RAETL AT PAERES

i

prishign AR HEES

T St 2 S 4t

5 FMIREETE

5 &5iE

Wit 7 ¢ ] P e UL Y 55 1 R R, R D R
55 F 5 B AN e A AN A 24k, D PR
B 3 A RFEEIE AT, DR L I RO 7 i 19 52
Bk, BHERERLILAEE . AEE
Agent R L HZ ARG WI T, Wit T
— AT R 2B 55 T B M R S, AT AE
52 2% W 245 R o3 A SRR T B B ds ™ il i 4 R 58
e T, REAE AL MR B 55 RGBT Y
Freitt, BA R Ry B ERT

[1] #¥k&, HLL, BM#H . AT % Agent tF 49 238
¥ERSEAEA(]] H AN S S A4, 2017, 34
(1):85-89,105.

[2] %k, RE . A TFHE Agent b2 4R BF
)], AR A 5 # A4 ,2016,33(3) :6-9,37

(3] Bawl. @@ XA oAh X F ekl f st



108 - I 2023 4F:

5 EA[D] . FEAFRXF(FEHRFRIL BAID]. K. K& #FKE,2019.

Fﬂi’r“#iﬂliﬁff?‘uﬁfr) 2018. (8] RRM,ILHMH, EEE. RAXAFHAMEZIA
(4] #Z, KB, &%, 5 2 A SR AGKES B+ HBEXIHRFTEHRE FA]] FEXLHR,

%’i%éﬁévii‘(z}iﬂlﬁﬂ&l‘stﬁ;}ﬁlﬁ5::\7%)?[}] WA T 2020,6(4):338-344.

I42,2016,36(12):133-137. (9] A . &8RRI 5 M7 i B H L IR 3 #h 7R3
[5] &K, MMk, B#R,F. AT S Agentth 5 A X RSP ey R [D ] K #d K, 2019.

IPIWiI‘%i’z‘r%ﬁ%%is’ti’ri‘viﬂ@[]].%‘i@-g—‘é T3y [10] shirde. 3 FAnstd b5 ok HOmH I 7 00 S R K

k()] #HAz 8,2010,(35):530-531.

[11] KEF AR 4k A TEZRAGET AR
Gl aE g e A[]]. ;‘%uﬂ:}i,zow(s);
15-21.

2016,27(6):95-99.

[6] F—#. KT % Agentty BH L% sbdxH R AP
ZID]. FH#:FHKEF,2014.

[7] Z=0h. X T WebSocket #) % Agent i@l 12 AL & it 5

An intelligent monitoring system for radio product business platform

Liu Xiaolei’, Liu Shuzhi, Li Jingjing
(The 22nd Research Institute of CETC, Qingdao 266100, China)

Abstract: In order to timely monitor the operation status of radio wave product business platform and solve the problem that
the fault under complex radio wave business system cannot be judged in time, an intelligent monitoring system based on multi-
agent technology and fault diagnosis expert system is constructed. By analyzing the business platform architecture and business
logic, constructs a multi-level hybrid and multi-agent model for the core business links, and designs a multi-agent cooperation and
communication method based on the blackboard mode of result sharing, so as to accurately obtain the operation status information
of business fault nodes. Adopt expert system based on data fusion for fault diagnosis, based on the fault decision tree, the feature
vector of operation state information is extracted, and the fault diagnosis is completed by matching the expert diagnostic knowledge
rules. After the application of the system, it can effectively identify the faults in the radio wave service platform and has a good ser-
vice monitoring effect.

Keywords: multi-agent; hybrid; blackboard model; expert system; fault diagnosis
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console.log(subSystem ) ;
if (params.name == “HESTT) |

window.open( “./PingXiang.html”) ;
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Research and application of software test management dystem

Fu Chunzi"*, Tang Haitao"**, Xu Jin'??

(1. The Digital Engineering Research Institute, Powerchina Huadong Engineering Co., Ltd., Hangzhou 311122, China;

2. Department of Technical Management, Zhejiang Huadong Engineering Digital Technology Co., Ltd., Hangzhou 311122, China;
3. Zhejiang Digital City CIM Technology Research Center, Hangzhou 311122, China)

Abstract: This paper presents a management system based on software test management system. It describes how to imple-

ment the test management of digital products in engineering enterprises through product solutions and how to apply and operate

them within enterprises. It aims to help production and research teams manage quality activities and improve collaboration effi-

ciency at the same time. Through the digital management of test work, high—quality and efficient software life cycle management is

realized. The large-scale application of software test management system products is of great significance to the standardization and

digitization of the product quality activity process in engineering enterprises. The application results in engineering products show

that the system greatly improves the work efficiency and quality management ability, and has a broad application prospects.

Keywords: software testing; management system; quality management; synergy efficiency
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static float BiasO,PwmO, Last_biasO;
int Incrementalone_PI (float Encoder, float Target)
{
IncrementPID_Transition( ) ;
ISR 22
PwmO+=Velocity_KP*(BiasO-Last_biasO)+
Velocity_ KI*BiasO; /3= PI
PwmO = PwmO >70007 7000 : PwmO;
PwmO = PwmO <(-9000)? (-9000) : PwmO;
Last_bhiasO=BiasO; IMRAE b — IR i 22
114

BiasO=Target — Encoder;

return PwmO ;
%
static float Bias,Pwm, Last_Bias;
float Position_PID (float error)
%

Bias=error;

1A 2

Pwm=Position_ KP*Bias+Position_KD*(Bias—

Last_ Bias); 1M B2 PID 5 2%
Last_Bias=Bias; ML E— R W 22
return Pwm; /%

}
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static void PHI_Position_PID_live(void)
{
else if(Pre_Speed >= 90 && Pre_Speed < 100)

%
Position_KP = 0.53;
Position_KI = 0;
Position_KD =0.5;
F
else if(Pre_Speed >= 100 && Pre_Speed < 110)
{
Position_KP = 0.59;
Position_KI = 0;
Position_KD =0.7;
F
}
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The design of wireless charging intelligent car

Xu Chenhao, Hu Yixuan, Ding Zongliao, Zhou Feixue, Zhang Lan, Zhao Chunfeng’
(Engineering Training Center, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: According to the wireless charging requirements of the National College Students’ Smart Car Competition, wireless
charging, which is limited to 50 W transmission power, can provide limited energy for smart cars in a short period of time, and the
utilization efficiency of electric energy has become a research hotspot. In this paper, Infineon MCU TC264 as the control core, with
LCC type Wireless Power Transmission(WPT), efficient reception and utilization of electric energy was realized.

Keywords: wireless charging intelligent car; LCC WPT; MCU
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Development of “Xiang-Gan Bian” online panoramic roaming system
based on Web

Qiu Wang" >, Xiong Yu', Liang Lijing'

(1.School of Information and Computer Engineering, Pingxiang University, Pingxiang 337000, China;
2. Jiangxi Huimeng Network Information Technology Co., Ltd., Pingxiang 337000, China)

Abstract: The “Cloud Tourism” and the panoramic tour bring a good online virtual tour experience to the users. In order to
promote people’ s understanding of the “Xianganbian” region, an online panoramic tour system was designed and implemented.
The web map function was implemented with the help of DataV data visualization tool and ECharts component. PTGui software was
used to synthesize the panoramic images. Web page panoramic roaming and interactive functions were implemented using WebGL
technology and Three.js component.

Keywords: online tourism; panoramic tourist; software development; virtual reality





