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Sort SPVLAFAER LM 4%, AT EBETRANKBETINGE, REVIZEHE, 25, AT EDEN L B 6 7 Kb e
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YOLOvSHZRHIR/ N, IWINEIK AT 73 YOLOVSs,
YOLOvSm. YOLOvSl, YOLOvS5x. % Stk
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1.2.2 DeepSort & it

TESR IO OLAE B, U Al A 2 —
B 2k g 28 W 2% (wide residual network, WRN) ,
A T WRN Z280m flit B m Bk, ffi15 Deep-
Sort B {5 AH L Sort FR BT EEREAL, 48 TS50
Y% pg, A SOl A o B 28 9 2% Mobile-
NetV3-Small 7E A DeepSort 572 %) 7 WL RFAIE 12 B
W2, AN, TR R AE S B 28 0 AT AN
PUINBHE R, IFHE5 A B FRE N 128 x 64
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128, FFEAE A E U B4R VeRi ™ L EL T BEAT
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6], Jrik O, AR AR

_ S _|f2_f1’
V—367,t— S (4)

Hodr s £ 440 TD RS A J5 o5 A bR 2 i AG T 28 1
Bf IR, f, 2 RGN 28 2 B R i8R, FPS
R AATT B I, S Sy R 2R G T £k 2 ] f) S B i
B, SRR E
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HNTOREE, A HEH % A SR PEREXS
OB A SC B 348 M-YOLOvS5s+M-DeepSort, Jil &
1548 YOLOvS5s+DeepSort
UL - A
FLLH

W =1 - x 100 (5)

2.2.1 HEANEAE

SRR TS ASCHE S JRE RS
TR B BAT . AT S R3S
ERNE T R . PB4 T A Ui
RN T AT AL, SRR I # (Y 32 38 I
BRI BT A MRS Ol . HoR, AR SCE LR
BT E L AN T B S, #3 R
T IRV G R R, AR SCRVEAE AT
TATHLE B MR R T IRA L, R T A
SCMCHERR A RO . A, WA 2 TR R T AR
WG IN . EAE P, A SRS
THAE BE BT 1 rh RS FERRARG,  (EURG BE AT B 7
94% LA I, BEARFLIHCRAKIA R 45

®3 RBREKNAEMEISLL

BT B2
ik

A% FATI% EA%  FATI% A% %

JN=R7R 93.9 95.6 94.8 92.7 94.6 93.7

ASCEH: 95.1 96.7 95.9 95.6 92.6 94.1

222 i#EANEE
P T 0 15 3R BB A 42 0 35 S 0 47 B e

AL/

82

N4t

(a) L1 Ut i A DU &5

DAY Y B R B R A T L . AT 1 AR S BT
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TRIEFITES . C={cienmcne. e, | Fm
SR SAFR A . F 1R AN RO
Rl

&1 ERREHIERFIIRE

Gene t t t, t 1, s
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(3) F2HRHbREE 7 51 5 B AR B (A1 45 P 4
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Mining gene expression order-preserving subsequence based on
Charm algorithm

Liao Xuhong, Jiang Hua, Liao Sha, Li Zhijie’
(School of Information Science and Engineering, Hunan Institute of Science and Technology, Yueyang 414006, China)

Abstract: Order-preserving subsequence(OPSS) is an important biclustering method for gene expression data based on quali-
tative measures. Usually, the expression value of genes is sorted and replaced with corresponding column labels, and then frequent
sequence sets are mined. In this paper, we propose Charm_Seq which is a frequent subsequence mining method based on Charm al-
gorithm. Charm_Seq transformed Charm from frequent closed itemset mining to frequent closed sequence mining, and made full
use of Charm’s efficient Itemset-Tidset prefix search tree data structure. Experiments are carried out on artificial and real gene ex-
pression data sets, and the experimental results verify the efficiency and effectiveness of this method.

Keywords: gene expression data; biclustering; order-preserving subsequence; Charm; sequence mining

(E#EF7R)

Traffic flow parameter detection method based on
improved YOLOvV5 and DeepSort

Shan Zhenyu", Zhang Lin', Hou Xiaowen’

(1. School of Traffic and Transportation Engineering, Changsha University of Science & Technology, Changsha 410114, China;
2. School of Information and Engineering, Ocean University of China, Qingdao 266100, China)

Abstract: Real-time traffic flow parameter detection method based on improved YOLOv5s and DeepSort is proposed to allevi-
ate the problem of poor video traffic flow parameter detection. First, MobilenetV3 and SloU Loss are introduced in YOLOvS5s to
lighten the detection model and improve the detection speed. Secondly, the DeepSort appearance feature extraction network is light-
ened and retrained on the vehicle re-identification dataset to improve the tracking accuracy. Finally, the two-way traffic flow and ve-
hicle speed are detected based on the virtual detection coil. The experimental results show that the overall operation speed of the al-
gorithm can reach 59 fps, and the accuracy in both flat and peak is above 92%, which has strong robustness in the actual traffic
flow parameter detection tasks.

Keywords: traffic flow parameter detection; YOLOvSs; DeepSort; real-time
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FE: IH-B ALY Faster-RCNN A AR T vl 2538 B AR 69 4m], 4252 3¢ BARGIAZ M R R 12, B s xd 45 4089
Faster-RCNN Sf k#4720, A Resnet50 5% £ M A A Z AT 49 VGG16 W%, bR E £ o5/ B 4758, FF3IAK
HE WAL A T MC-FPN, AR T B A2 B a9 teml 4k A 348 H, ERER AN, Kdt/EeEiA £ HRRSD 4
YELR K B 86.2% t9 AR MIAT L, AR AR MIAT AR I T 4748 o8, E R G AR 69 A AU

KR : Faster-RCNN; /B AR#&M ; MC-FPN; 45 4L @k 4

0 35l

PRl TR B 2 > D R, /N B ARSI
AR S | BIREGEAAE] Tz N A,
TH ML B &5 3530 5 X /N H A% 19 2 SCA PP
— PR A R RN, 7R 256%256 1% %= K H H
Fr RN T 8042 2 (B B Ak I AU/ T B4R AR
1 0.12% ) 5& X R/NHFR s 24 RSP RN,
PLCOCO e M), RoF/NT 32x3214 % B
FESCH/INE AR . /N BT H A HERAL, FERE
B b AR, FRIEE B RIRLGF A, &
by 5% BE BRI E R R, X TREAE
Ly Rl G e S U & Wi T 0 = i D O WA N = R i)
RIS R AR AT . DR an ] e /0y B br 5 ks
R, — BRI LA 0 Jl ) X a5 ) A8

UL REAESR Rl TR 2% ) R H ARk AT 55
M4 G, ik BARK I TE 25 > STl AR 3RS T ARG
Y& ST S, B TIRBE 5 > 1 B A I 33k 32
BLAY MW B —FUZELISSD? . YOLO® £&751
AR B B BRI A, X B A R U
B2 5 LR, ERG IS B2 Ik 58 A& DA
Faster-RCNN"*' | Mask-RCNN"'4 RCNN & 51| A
AR Bk i, ARG BEAS 2] T A5
HEETE, (HMZE SRR, S EOR I B 4

I EE: 2023-03-22 &R BEH: 2023-04-06

T BCEE AR I R, BN B AR S B
Zmg, i E BA RGN, =B TIF2A
R RS L Qu A5 I K G B RV RRAE Rl
— B, B R R R R B SAF R R g
/N BRI AR, . LifET 5| A —FhREAE fl
BEHUMABIFE S T3 b, SEEX/INE bR
R o TS AE R T R 2 RO A A
P, 35k 38 1 T A HL R R 4 I A A
$8 5 e 2 RS2 PR 4 i /N AR A I SR . 7
PANet 2§11, Liu S5 0 REAE 4 7 35 0 28 AN [m] ¢
TEE #EAT R E G, XA AT DU AR 4 A5 Y
e 2 A T [R) s 5 02 A R A S RN = J2 1)
FRAE, AT 3K 348 /0N H A 4G 0 B2 79 H 1Y
Ph b 5 el o R W e, B e
HARAR SRS S 18w, HAA —LEn 2,

AR SCHT Faster-RCNN A, #2417 —Fhk
SR AN ER iy Rl = A7

(1) R ResNet £ f & 5¢ 1 VGG 2 H ¥
4, W VGG it Ak i B 1 SCRFAE 5 R A5 IR
R, RN B ARME B RS HRE T

(2) $R S BRI 4 IR MC-FPN,
WY T R SCRMIEAR B | AGHE 18 1 7L
A B o R AR /N H AR 1A IS B2

TEERN: “BEEH KAR(1999—), B, Gl A FR-EH 5 & B 7 6 2 B 47N E-mail:2934049959@qq.com
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1 ETF 23t Faster-RCNN B/)s B AR46
ik
IS FAL GE Y Faster-RCNN 207k %571y H R
K IAS FE AN R ) T, 2 18 80 adE Faster-RCNN )
/N B BR KGN A, il FH ResNet50 5 1% 45 1)
VGG16 V5 8T B R AE HEH R 4%, Hk A el it
J5 R AE 42 788 MC-FPN 22 ] RRE DL B R
FERUT/IN B AR AR 68
1.1 Faster-RCNNZ#

Faster-RCNN Jz& — i 35 T~ 6 DX I 7 it 21 ity
P Y B B AR R I 5%, S LA Fast-RCNN AR 4
VE g Bl JIAHT (4 XU B 2% (RPN, 3
b ¥ BN B PR AH L Y R A R B AR T R )
VeI, BIRHE, 5535 il i B RE S 21 da 3
S0 LA K FOIMAE , i o 7 A P A AR A o) 58k
T T A 00 45 SR AT A0 A, B R ARAS Py Y
foe e X ek, EVAKES anIE 1 s o

X 3 1
o %
"5 m#i —
PR p ROT
o) % Pooling
GPEI=

B 1 Faster-RCNN S FHEZR

Faster-RCNN [ 26 2044 3= L8 p R AIE £ B
P KELEIUM 4 (RPN) . ROI Pooling J2 #1453
eI = D3 U215 2 A = e Ok TN NS Wi
FRAEHEEL, SRS Pr T frfE |, PR RRAE B A5
) DX I A T 4% AT A6 B — R TR AE L [ B
T AR B0 T AE 5 R AE B — i AL i 21 ROL
Pooling |2, H I J& M — R 51 T AE 24 v 32 I
A REIE A R HE i JE R 1 A BERE AL
EF)ZEMENHZE, X HE 2 Faster-RCNN 574 1
1.2 ResNet50%& % W%

F AlexNet & LIk, 2% 454 — 14 IR
FEHATOISE, KRB Bl 28 TR B2 i3 n
REAE S U 4 () LG R s AW AE s, DT
RS — AP S5 5 . R Bk, A
S22 2B R G Ak R e, K

S —HARTE, B I G 2 S I Y B i
ZHERFFURAE K TERXFIE AL T, ResNet 72015
AEWEEE Y, ResNet W25 1] LUAE fin I ) 4% J2 B
SO Z2 R A A B 1 T) FsF figf e 2 i % 88 38 o Jir 5
AU kG B T R IR, ResNetS0 5% FH A 2
BRBRIESE , A AR o B AR, Qi 2 B
N, HR A 1x1 5 U AE 2 R 4R T4
33 BRAVE RS BURRIESS .

2 ResNet50 5% 2= M 4%

1.3 MC-FPN

FEAE 4 7235 (feature pyramid network, FPN)
AT AT, AT T RS FIRR 7] i 4
(772X, K R RRE R A8 SR B IR 2 4R
OEDACY VSN EERE S NTTE =52 AN E R 7N 0k waill )i
1, ABPS{GE I C5153, MRS FIHE )=
FEHT R P BRI, 2206/ HARy
RO RCR I 22 o Mo IR, Aoy —F
S S YRR 4 755 MC-FPN, & 3 s, it
FPN ek E 3247 LR B8R4y . (DFE C5 FIPS
BRI —A~ 2253 3 25 i B BB MCCM (multi-
branch cavity convolution module) , 1Kl 4 fff 7R,
W ASE B2 R = A ) DR/ 2 3l S 1) 22 3 46 31
R, HAE IRl " RSz B ok il R B %
(/N HARFRRIEAS B, AR5 T A BIRRIE 4 35 Y
e, A ERSOFE BB I a A . @51
A CBAM (convolutional block attention module )"’
FEREIHLS], WS B, EEIILH CBAMZ
S5G 1 A3 [AFIE G A R DR, A T A
TR 23 (A R B A, 3 il 3
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AR, X RRAE A PR T AR AR AL B . CBAM T
T3 B X 5 i A AR R T BEAT AR B, A
WIZFHEE S AR Z /N ARG R, TRHE G
FRHE B RG ER  BE RIRIE X R)Z B/
b G BA KA, eIk S, P LI7E
TRJZ P2 I P3 AL GIAGERE AL, l AR B
UF B ICTE/IN ARG B, AT 418 i SRR X /)
FIAR B REINASCR o

3 MC-FPN%&#3

3X3 Conv,

rate=1
3X3 Conv, ConcatenationJr4
rate=3 1X1 Conv

3X3 Conv,
c5 rate=h

B 4 ZHX=RERER(MCCM)

Channel Spatial
Attention Attention
Module

ER

Output feature

Input feature

B 5 CBAMEEN#HLHI

2 BWESR

2.1 EBVPeLHEE

AR S E R AR AR T IR S T HE SR Y
PyTorchl1.7.1, #4E £ %i°h Ubuntul8.04, CUDA
A11.0, GPUMIS A NVIDIA GeForce RTX 3090,
Python F 4l FH AR 4 3.7 BRI S sf 5% FH B L
6 B T [% (stochastic gradient descent, SGD) A

etk

AR S B v ERR 2 B K AT 11 5 0 B R
PR A B4 HRRSD, %8s 4 L 54 K%
217615%, 1340250, 0l Chl, Bekiy . &
770N 137 U e - I SR 25 77 N
Y. M. TEAEEE . T B MER ARG
BTN Z REA B A 5), b R
O3 28 0 2 L B HE A 4/ B AR TE 2R HEAT 40
A LR A 56 E B i A TR Sk /0N b 4 G 0 2k SR
DIBCHRSER Ay, W1 ¢ 1 s 289y Sk R R 4
g, AL LA R B, I %o s 4 B
AEAT R KO | T BB, DA ALY
ZAkhE
2.2 WHFEAR

AR SC B PEA 48 A 2 B A RS I A5k ) S
BIREEE (mAP), FRoRFTA 20 AP 3. AP
(52 LN

AP = f;p(r)dr (1)
mAP 1 E LR

mAP = (AP, + AP, + AP, + --- + AP)/k (2)
2.3 L5 R

R I 48 B 265 79 A e X — A A AR A
PEREMYUF SRR r 25 A % AR m, T
TIE BH S S AR /N AR IR I AR, 22
B R 5 00 8T 2 A0 SR, S IRE
T ResNet50 FRAF SR BUM 28 51455 VGG16, SL
ERILE 1,

MF LRI LLE 1, PIARRRAE SR E N 45 2 o,
ResNet50 & B Hi R I PEREAL T VGG16, mAP ik
F82.7%, HLVGGI6EH 1205, Hp#
ot S 3] )G DU A A AS TR R A 4 T, R
1r Faster-RCNN LA 2 1 - ResNetS0 FRAE £ B
25067 B bR B R ORI L T VGG 16 R AE 4 B
CE

L — il 5 A8 R 1 IR 26 6F /N AR 14 4
ORI R R A, IR AT FPN e, 2
B — P ole b 5 (0 RRAE 4 73 MC-FPN, i 2 54§
TESRBUM 2 MR A, 0T/ HAR BRI R R A
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AREFHIERTE, Ho e AR HES e WA 2.

F 1 HIERBMNZH LR

Backbone VGG16/% ResNet50/%
Airplane 90.8 92.8
Baseball Diamond 86.9 87.2
Basketball Court 479 49.7
Bridge 85.5 85.8
Crossroad 88.6 88.7
Ground Track Field 90.6 90.7
Harbor 89.4 89.7
Parking lot 63.3 65.3
Ship 88.5 88.9
Storage Tank 88.7 89.9
T junction 75.1 75.8
Tennis Court 80.7 81.9
Vehicle 84.0 87.8
mAP/% 81.5 82.7

®2 MUHBEBIELLE

i Faster-RCNN+ A 05
(RS Faster-RCNN/% R
ResNet50/% /%

Airplane 90.8 92.8 97.8
Baseball Diamond 86.9 87.2 88.7
Basketball Court 47.9 49.7 65.7
Bridge 85.5 85.8 86.4
Crossroad 88.6 88.7 87.6
Ground Track Field 90.6 90.7 97.0
Harbor 89.4 89.7 92.9
Parking lot 63.3 65.3 65.7
Ship 88.5 88.9 89.6
Storage Tank 88.7 89.9 94.1
T junction 75.1 75.8 68.6
Tennis Court 80.7 81.9 91.7
Vehicle 84.0 87.8 95.1
mAP/% 81.5 82.7 86.2

MWFE2m LIAH, AR SCHE T (ResNet50+MC-
FPN) 5144 i) Faster-RCNN 555 118 i ResNet50
5 2 B 25 1) Faster-RCNN 52 %5 7E HRRSD %

P E A 45 B po %t e, mAP &kt 2 Fi R T
TATANE S, HARE . . wHL. W
BRI/ H AR A INRS B0 o ) HE T, i —
A B EAR SCREHY 1) b

& 6 7R T Faster-RCNN 2 5 o0 R 5 B9 K6
MR, R LA A e S A R X N
I 6 G 00 T 8. ket i A

(b) Beat)m
6 MR

3 4&iE

AN F A XL SRR Faster-RCNN 3209 %] /)N
s 46 00 2850 SR AN A Y ) A e, S
ResNet50 5% 22 [ 25 Z e Ge 1) VGG 16 M &%, LA
AR ECE & WA R, —ERE T T8
RUX /N B AR f R MRS B 5 B4 5 4 MC-FPN
B FRAE il 2o AR A Ok B4R B IE FIT
A, AT 3G S AR AU X /N H AR A DU 5K o il i
H 5 X FESEER R, et JS 0 B T/ B AR
IR SRl € N7 e R i IR 7 SR N I L @i = RN
(R

S 3k

[1] TONG K,WU Y Q,ZHOU F. Recent advances in
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Small target detection based on improved Faster-RCNN

Zhang Jie'

(School of Computer Science and Engineering, Anhui University of Science and Technology, Huainan 232001, China)

Abstract: The Faster-RCNN that exists at this stage can basically satisfy the detection of ordinary targets, but is not effective

in detecting small targets. Therefore, the traditional Faster-RCNN algorithm is improved by replacing the previous VGG 16 network

with the Resnet50 residual network, allowing the model to extract more information about small targets, and introducing the im-

proved feature pyramid MC-FPN to enhance the detection capability of the model for small targets. The experimental results show

that the improved model achieves 86.2% detection accuracy in the HRRSD dataset, which is 4.7 percentage point higher than the

detection accuracy before the improvement, proving the effectiveness of the improved model.

Keywords: Faster-RCNN; small target detection; MC-FPN; feature fusion



29 5 F 14 W
2023 47 H 25 H

IMTZEH
Modern Computer - 19 -

B G5 1007-1423(2023)14-0019-04

DOTI: 10.3969/].issn.1007-1423.2023.14.004

ETFEERENSIERMEMNSRE ERH

TE®R, & &

(VY22 AR PR T 22 B (5 B TR, PH%E 710100)

HE . 4t % 54040 2 W & (CNN) L 75 725 B 7 @47 5 Ak, AL32 48 4 £ 69 9 30, A% 75 Bk &S AT AT
T, BB T A TREROG LI ERNZMELN RN FFERIKE, GTEEI ZAEREIALHHE KRR

& CNN, RG34 = 7] B AA0 2 W 44 B A dF 4E B 34T Rk 4,

FUE, AW ERFIER AT AR EERITHRYE, W RE

WIEIAT A, FIEREN, ZHhEATTRAAOERAZEMEARIFT 50 EHE. LM & state farm distracted

driver detection 2 3% & £ 47 3] 1% 3] T 89.8%.

K FEBEI,; A4S ARAWERL,; REFT

0 35l

=SSRy (R P AST B R s 5 ] R e |
AROEI B E. EALMEi, HE
202341 1 11 H, FREVLSIERARTA4.1712
B, BT LA 109 22 A7 0 B 7R pRs 3 K
5| & Ok 2 (sS4 90% L L3
HOE T2 REREAR S5 R A, Hh g m
B4 AR S 9 57 25 B R 40 8 B 5 | RS A AR R 2
25 0 B39 5 28 I R 430 B S B SS E F E
7 328 38 A 30%~40%, T HAE R b,
K 40% LA b, BT LAGEE JUAT SR 9% 57 25 BgOR 4300 28
4 L 2 B A PN A3 2 A AR A B AT B

2 B 5L A 2 B ) R AR B
FTHLG . ARAKVEEE | MoK, WRUH . J¥ 55 B o
FE HETe 2000 R S5 AN 2 30 ST, X 267
O3 U A B I — R R L o 72 I ] 24
2005 I 1R AT Ry st A L A 0 4R R 2 0 51 L
AR A e O AN 4 s o 1 1 A S &7
N A A=

S R — R R R AT B,
KEREMELE LIS (AAAFTS K 25
B E SO IR 5T RN RSN R A F

WA 2023-05-16 1EFEHHEA: 2023-06-24

TFHE B AEE NS RAT S AR, W e
I BT 55 e A BRI AR B R . S
2 BRT LA g DU Rh SRR e A Wy
e N A 1 Tt T
SRS B R N B AN A A R
s AR AS 5 AT 3Bl SO i T8
AR N B P R T UrE Tk
I SO TR TAL, 5 AR & 52 i sl Al
PG5 A5 5 T Bl rpr 73

1 MAXIE

R YU A O e A, AT
P T AT TR ) T . Kaggle &
AL T —Xji 44 4 State farm distracted driver detection
e PE, BRI — MR AR AR K
B, KT B S AT O 5 R B X )
TER o FEAS S 32 A T BRI F A A I 25
B YR A AT Bt B R RLEAT O, RS
PERRES Y, YD A S Ak

I 5L S A B T AL G A Ty v
O3 RNEET A BRAE S BRI | T A AT RS
)G 0 AR TR R =2 R T LA

EERE . *BEEE: T %(1994—), 5, W KA A HF 0 A, B3, A5 77 o) 2 B 32 A T4 46, E-mail :
wangfuqiangabc@163.com; % (1981—) , B , B d9 i P A, Bl LA 5 &, Bh 3, BF 7 0 6 A 3t L2
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P14 S 2 S A D) = A S A R AR S B 5
Az BRAT 5K 23 B I W 25 3 53 02 75 Ak T S i B
ARAS . LiGE W T 3E /N AR o AT O R A S
PRGN 225 Bk R A A T S s R A, ity
BIRE T 95% WHERG A, (HHJE— R A TR
W=, XNEW S RAa —& T4, BHai R
THISHIIE o T A4 T BRI 2 3 i
FI T A TR S AT L L T ) A D AR RE
A 3 A ke A TR 2 ik B A A T S s R A
i T A AR T AR B A B 1 B A R A
ZERRRASFRAE, 33 FH SVM B3 ) 7 28 o B3 2 5
AbF S 2 B A s Hu 5503 3 30 B4 9 S s
R BE Az FH JRy P 1AL T I e 8 ) 246 f ] 2 B B
AT RS, o SUR O VA 2 I B
BG5S TR R SR, T
ARG T2 3 3 $5 A5 Sk S P SR A 2 b B SRR
AR 118 512 Hsf A AT -t T ] 45 ke A 00 225 ek 5%
JETAATEMEK . ARSKVEEE | FlE A BT T LR
TESR N W25 B R AP AE S 2 3l Yan 551750
ab 02 B 5% AR AT W, Ok A W s sk D
FETAL T 55 2550 Ragab 55 ™38 1 XF 6 44 %235
HIREERA . TEALE . AR M A 7 m
K H AdaBoost, P&t H /R AT AR Bl AL AR AR AN
P22 28 AT S BRI 5 Evaqi S5 2 T AL
TIAS A 2 B 28 X 268 R A7 S i 2 B ARG, 35 %)
T 90% ERF ; Hu %@ R TE BRG  2
B s BR8N 268 S i 2 B A, (% T AT
Mg 24 | BHRFFS RS S E SR .

VR B 5 2 k4 2 i Hinton 2519 F 2006 4F- &

.0 s —>

P
L

4

‘
.”_4‘

WY, AL ) b — R R T O U o )
MR 2] 7, e bl 2 2T 19— B BF 58 4
I, 3% Hubel A1 Wiesel X i #0557 )22 H A BRAIF 57
ok, #BER LM (convolutional neural
network, CNN),

AR S EE o TR A A v 28 M R R R -
FRR 28 [0 28 AT OACE , R A I 25 5k 53 7 2 B it
RPN A S S BT O, DAk B A LR
EEEERE B, A R S i Y
KA DR B G AT S U ST SR A T
P EEHA S, AR SR S T AR A AT

%
o

2 ETREEMANZSISRHBENERE
= ol

7 6 3 30 o R 2 A5 U R AL B
P2, AR —FEETE BRLA 256
PRI R 1 s, ARERLH =545
TR 22 W 28 K B, 3 91) A R R 25 ) 4% 465 #4) A
[F, HEGHEEK/NA—FE, BN
S 3x3. 5x5. Tx7, 5] & B4 W 4%l
VGG16 25 el dbming, 25t anfE 2 frw .

RBHERMEMEAE 1072 81 BH
Z. —AaREuE M — A2k RE,
LA 640x480 () RGB K841 A, 8 4Rz Al
iy A Br Bk s 8, 4 )R oF 2 4k )=
(global average pooling, GAP )4 F5 A4
FURFE I BME, A R A BRURRE 8] 280 4 Ry 1
PR 2 5 A 4222 (fully connected, FC),

ESoRE)

RS i

E1 FERMESIIERMEMERE
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CET 0 - 21 -

e R ] =
LN P WAL i =
54 4 12}1 - 512 '
:‘- // /j// // ‘ :
Conv: axx‘ ’ c¢n 3x3" Conv :3X3 ’ ’ (Ln 3><3 ’1 "ﬂ_}xx i 6
‘i Puol 2) _Pool: zxz‘ /Pool >3 | L1 _~Pool :2X2 | / 4 .
Bl 2 HBF|EREEMEEN
I Ji 38 1 Softmax 4328 45 Ha H S [ 25 3 A7 A (1 MR ®1 BUREHE
o BIIE B2 M4 TS RBCR H ReLU, 25 AR DIGEE A WUER K
K&k M2, Rk (MaxPool) K SFiE R 2x2, Ly 2489 8726
FHFREME 2267 8353
3 EWE5HERIH FATHLE 2317 8293
. LEFEEE 2346 8264
3.1 BEENGE FEFAT LI 2326 8344
92 o B 42 R JH Kaggle 35 96 8 77 2 48 19 BRIFICEEAL 2312 8435
State farm distracted driver detection 2534 51 47 ¥R AT 2325 8052
.. e -2 5 2002 7261
R 2E (https://www.kaggle.com/) , XU 4E H R 1911 6084
102150 5K 640x480 1) RGB % {4, & A # i, £ 7% S 2129 7011
AT ReRE, Hd, YRRt T 22424 5K
3.2 ZERAH

KR, MRS T 79726 5K 18 -, A2 Bk
SO EREA B
FioR

21, EMEREINE 3

& 3 State farm distracted driver detection £#E4
+HBIRE

1£ State farm distracted driver detection #p i
BAEE L, AL ZIE R LMY
HABS AT T I, B LR E A K
JIMBTICHR 224%224X3, 24 3] Y E 4 0.0001 ,

K& 55 & 7E State farm distracted driver de-
tection ZUHGHE A T ARG SE , #EUAR T RS
HIBFFE B AR , A SC FELEF X Alexnet, ResNet34
A SCHE B Rl SR AT XS L S g,
N T TR 3 At 23 FIORS 0 3 5 TR AT 1 % L
Irbr, BARXS LA R W E 2 FIK 3,

% 2 A[EEETLE State farm distracted driver detection £3E & _+ B /E#ER/%

Irik Co Cl C2 C3 C4 c5 C6 c7 c8 C9 PSRN
Alexnet 78.2 66.1 69.0 71.3 65.2 73.9 74.8 77.5 76.6 68.5 72.1
ResNet34 87.9 85.0 83.8 82.2 86.7 87.5 81.9 84.4 88.9 85.1 85.3
AR 87.9 89.6 91.0 89.9 90.3 90.6 89.8 91.6 89.2 88.3 89.8

#3 A[EE;ELTE State farm distracted driver detection B & B # /%

WRES Co Cl1 Cc2 C3 Cc4 c5 C6 c7 c8 9 Bk
Alexnet 73.1 73.4 72 73.1 69.5 70.7 68.7 70.6 73.8 72.6 71.8
ResNet34 82.3 84.1 81.6 82.5 84.7 83.8 82.1 81.9 84.2 81.4 82.9
AR 87.5 89.2 89.8 88.5 89.9 89.9 90.3 88.7 88.5 89.1 89.1
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ARSI T — MR THE B RLE Y 250 B
P 25 1Y S B AT R O vk o OTEE
S A B R/ NS —FE B B B 22 ) 458 30 A7
G, K0 s BRI 45 45 31 1 4 FRURR AR
TRlG, SRF i I 4 R 24 A 2 AT R 2
B, 2EEEMRIES AR, 55 R
225325 PR VBIL Softmax i HH AN [A] 25 B A7 A B ABE %
XL G BRI 2 45, A SOy iR S0 >
TSRO F R, R TR EEEW RS
[, i 1M 2RIERGS.

SE Lk
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Research on abnormal driving in multi-column convolutional neural
networks based on information fusion

Wang Fuqiang’, Long Tao

(Information Engineering College of Xi’an Mingde Institute of Technology, Xi’an 710100, China)

Abstract: The traditional convolutional neural network (CNN) has a low recognition rate and poor processing ability in abnor-

mal driving detection methods. The abnormal driving state is studied, and a multi-column convolutional neural network based on in-

formation fusion is proposed to detect the abnormal driving state. First, three CNNs with different sizes of convolutional local Recep-

tive field nuclei are established, and the three-column convolutional neural network convolution feature map is fused. Finally, the

fused convolutional feature map is dimensionally reduced through the full connection layer, and different driving behaviors are out-

put. The analysis of experimental results shows that this method achieves higher accuracy and robustness compared to traditional

convolutional neural networks. The recognition rate on the state farm dispersed driver detection dataset reached 89.8%.

Keywords: abnormal driving; information fusion; convolutional neural network; deep learning
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2 F IR IR BT 15 B AR S A B 5

KA

(b4 TR AR 2= B A5 B TR 24 BE, 2RI 430000)

WE. AT%4855(LD)RKMT A EAMEG I RET St LTSN atky @A Re, ETRrkn
£ F & (LCCS)FmKALTFAH7 (LCS) 2T & st, it ALREAR M., SERfam, 3Nt A E e,
LD Fo LCS 89 KR B ik M BB LM A JERATTHRAL, AR FRLERT EETMARE, SERERHITT sy

M, IER T AT A R A M

KW AMEHE; BHES; RKAETHI; REALETS

0 3l

SRFAT B AL BE B SRR A H AR TR F AL B
PRZERM | W T4 R AN Tz, AN g
PR KA T HREE . O FR I
BB 7% . Heckel BILAFAEH &0, Y LW+
AF ERREARLBE IS, S e B 2 B 1 R T T AL 7Y
TR, BT AR]85 RO g 4 B B ARk ek
PERITIRZ TS, AEEZ I T AR B AT
] B S AR A, G PR U /M s A1
A ILTFAT R AR R RSO A A
S X SETTRALAE H 25 IBAATTAY S BN 2
W& T i K 2 3 5 91 (longest common subse-
quence, LCS)XJ4F & B RUE B9 520, &
F & T LCSIH S T Fet A+ 5 (longest com-
mon substirng, LCCS) Y520, i A% Gt i) 3
T 4 i B B SR AR Y 4 TR 145 35 BEAY 28
Ho WER—, F4FER S="abed” 5 T\="dcba”
T,="cdab” LCHAHAUTERS , TT3 00 S SR B LD #§
K4, EHAFBIELCS, WICEFIW 1,15 S A
Bl FILniEol =, FIFH S="abedef” 5 T)=

Tk

I EE: 2023-02-27 EFmBEE: 2023-06-02

“amenf” M1 T,=“abemng” FEAESAIPERT, 315 89 9
%5 #F B (levenshtein distance, LD) Al KA 3T
JPIILCSHGES, Pl B IE T LCS, thIgkH|
Wit 7,5 S AR

LCS SZTEFAF AR B AR G T A2
KLAESE, E R T FR R E R,
TAHIMAER A . LCCS WAL Z5 2 S 1 e (K i 22
geh, WA R RA —EREN, A3
Pt —FhEET LD L3455 J& LCS R LCCS FY 74 R
AL RE S, DA ot 1 s P

1 ETREEENFHEAUAESR

1.1 ATREBEFNFHEHANETE

Y IR 2 AR E B2 2K Viadimir Levenshtein
T 1965 4R, LI AF A iR i, 5 h—
TR EREN ) — DT AR R D BRAE O BR .
A B REL, W T AT R A LR T
B WA TR $=8,8,8, -8, M T=T,T,T,--T,,
PR LD m+1, n+1], (HRSIZARRI0) SR
DGPTSR 0 M v B> BT LD (i, ) WML, d5cts

TEBEN: “BAEFEH R MH(1991—), %, THB LA, A+ BhH, 58T, R F A A% TR 24 ERAE

&3 TA2IF , B-mail: 1653921195@qq.com
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A LD (m, n) B R 7oK 2 0 25 KN, 1A
/A W /(1 N
0,i=0,=0
1 i=0,>0
LD(i.j) = 020 (D
Min, i > 0,7 >0
Min = min {LD(i = 1,j) + 1,LD(i,j = 1) + 1,
LD(i - 1,j = 1)+ f(.j)}, Heb, SSHEsiAnA
ST TR ANARE, £(, )= 1; B, £(i, j)=0,
LD A B SR RR I FAF R AR B, B0
L LDERA, AR N FRALIEE Sim(S, T)
PR AT
Sim(S,T) =1 - LD/ max(m,n) (2)
(RIS G 3 i 15 I, i 4
£ S: abedef, T mefngh N LD (S,T)=6, Sim(S,T)=
1-6/6=0, WFFfFHMMBUERZ0, BN
B BRI
1.2 %4 LCSHLDNFREMNELE
KA LCSKEEW T FARZ, ang54sid: Xt
THPITH TP IR EE N ST IFE, M
Wi A AL TFIRS), BB Rke, B2
XFFPANKED N A m, n 75, iR & 24
BE TG BN 0(2n%2m) ; A B Hifs
Ao, 5 THfE, (Al TARKERERZEERA,
BUCRANE . M SRR ik S E 2R
Ak, B ABCEH AT A RS R g, AT
B R H R AFAR R R R RIS, 4R LCS R,
F LLi, j1E ST S A T S K A 37 3 51 i 1
B, Rn, SHITHLCS KL R T Lim, n],
vt EPSES (Il
Llijl=
0,i=08;=0
Lli-1,j-11+1,i,j>0,8,==T,
max(L[i,j - 11,L1i~1,j1),i,j > 0,S! =T,
(3)
ML E A AT RS RN T B AR AR EE KN
bR T gmiH R B LD W W AN, IR R ik
NHEFIP Y LCS R /NIAREE, B A% A LD
FLCS 45 0 53— AR TR A
Sim(S,T) = LCS/(LCS + LD) (4)
FHITE S FWIEN—15: S(S, T)=1/5/)

T S(S, T,)=2/6, He1EHfH 3R/~ A B AT AH U .
2SI TR W I 8 S R s PR Bk e T AR
S/ W LT Bty i O (51 W= o 3 O v
ARG 2R, T A R A LT gkg Xt
FRRURE 15 A Tk

2 ETFLD.LCSHTILCCSHIFHBIBINE
RUEE

2.1 ET7 mENHREESRERAHE

1 455 Y B B B SRR I 2 ) L B ) 52 % B R
50 (m*n), ZEEIEWITE LD G, )i LT H
# LD, j-1) . LDG-1, ) FILD(i-1,j-1), EIH
7 LY HT AT — 5 2 A R ET PR AR S
F A 1o B A AR M, R R S AT Y
REF LGRS, LRI EANE
Wi 2% SR AN 8] 52 2 P BB 0, 4 ) 5 4 B Ok
B 0(min(m, n)) .

BRI s WA RS, T fid
LD K%,

L n e SR, miE TR (B n<m), WHm
=0, return n; M3 n=0, return m; @U}%%/I\rﬁ]%vo[m+
1Mol [m+1];

2. WItE A v, [ m+1 THI(E N O---m

3. Ko#¥ S(i from 1 to n) FAIEANF4F;

4. ¥ T(j from 1 to m) HFAIHEANTFAF;

5. B cost WEMBEACAY, if s[il==t[j], W cost=0; ifs
Lilt=e[j], T cost=1;

6. WE Il [ R/ MEZ —:

7. BABIZHIT BT+l o l-1] + 1

8. BARZIICAM+1: o] + 1

9. ZHICX AL L M+cost: w[j—1] + cost

10. 7E5E %A (3,4,5,6) 2, v, [m M2 iR FE
B

2.2 ETRENEKAETFFIALEMA
HE R Y L e R Ll-1, j-1],
Lli,j-11, LLi-1,j] =AJuR HEME, RIFET
BLL X —A TRy e, R EHE Li-1]
—ATHE RS L j T — 0T L, j-1 11
fHRPAT, peBy, FEBFME 28 ARG T,
2B O (m*n) BEIR N 0(n) o E L—A>
Ko m+1 BECH basel [FFRIERAE N 0, — B HE
BT front=0, — D S4HITFRICE pre (L LY
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LLi D), Boatsse Ll s, 8 front H{E S H
F baselj-1] 1, SRIGH pre HFT 2| front b, SR)5
kg A4, TEEEE DI RER ., X
FEEAR n IR, HJa basel m JI(EED LCS HIMH .

FIERIRTN : WA FAFERS. T, fiih
LCSKJ% .

L AT AR S, T

2. %€ SUBUH base ] K/INA TlengthO)+1, 58 G HERT
T fron1=0, HRICE pre=0;

3. Wit base[ 150, base[i]1=0;

4. K525 S(i from 1 to S.length()) AYEE 74T 5

5. K4 7(i from 1 to T.length( )RR TAT

6. TG AT S[i-11=T1j~ 110 pre=base[j~1]+1; 75
W pre=max (front, base[j]) ;

7. 1E ¥ W base H front, base [j—l ] =front, front=
pre;

8. T H base[ T.length() J=front, Ki#¥ baselj](j from 1
to T.length() ) Jf-%ii i base[ J{H ;

9. ¥ (4,5,6,7,8) fJii base[ T.length () 15t J& LCS 1y
{H-

KA LCCS I, B et —4E5E M L m+1]
[n+1 DFIEGAE, #5S=T, WL[i][j]=1; FJ5ik
) 5 v S5 A ARG R 2R O 1 o R
LCCS, ZZ BB ARMBROT, BT 2
B A2 T 22 EAEIN 1, SRR B H 0 fe Kot
R LCCS WK E, LCCS WY B T 45 L Bl &
S — AR AR BRI (Y BT Y A AR
2.3 EFLD.LCSHLCCSHI 4 R MME

AT S

M B SN A A S H LCCS B2
2, SlEHeEN a1k, FELD
FLCSHRAH RIS, AT LLE 3 A LCCS K] Wt AH
WIEE, HEELCCS(S, T)=1/NF LCCS(S, T,)=3,
AT LAFIT T, R0 S A ARRURE B 5, Sk AR 32
S W77 A — B B FEAF R S="abemg”, T)=
“abenp”, T,=“ebemf”, BFE K& BLIX =~ LAY
SR R RN — A, EEE I N T 3 O
PIZERIE ST T AL, A SCHIfR T R L7 &
ZBLCCSHEKJEMIB MO E, 5| A—1DEHE)p
Fon Hbnd SRR ES AL PRI E M E, 4
LCS K FEFN LD R/NEB—HERF, LCCS (BB A AH
LUK Y LCCS KJEW —FERT, 25 R [Tk

FAF CYRTA B AR — 745 F S k247 (24
AT AL B A5 5 — A4 ) XA AR, BE 52 i )R
W] p #8/NBEH LCCS T 45 A0 B A0 AE 1 AH 0L
K, wie— A K AR &, A DAAR 8 X
LCCS T3 3R WY A FEE N N RE o 5 BT AR
FETFRA XN

Sim(S.T) = LES (5)

Py
LCS + LD + et

FEAHOE L, #e =1, HHAKG)
& Sim(S,T,)= 0.6, Sim(S,T,)=0.563, 78S
T AL KT S F T2 (AR, 48 2 Fi4h
REFFE PRI . KT

WA ST TR E & m Fon, 4%
I SCA 49 09 0 Ak 5301 20 B SR AT 4 B 7R B8 K1
LD (S, T) M K AT P I ELCS(S, T), #%
W LCCST PRI AT I RKELCCS(S, T)
TR EFREp, Hrhal s T IEE L4
FFT HOE, a2 B A ARRLEE 28 2SS AR AL
Javaifi 5L, LA TR

\ SRR S, T

}‘7

il

MR B2 AR RS

RS, length O > T. length () M
strS=S, stri=T, M

T SRA 19
LD(strsS, strl) <

LCS(strS, strl) <
LCCS(strS, strT)

strS=T, strT=S, JiH
filterSign(str*) i JEH T LA
545
-

i F
SimilarDegreeByme (strsS, strl)
SR A H AHAUL

le
-
MR LCS(strS, strl)=0, return 0;
R LD(strS, strl)=0, return 1;

B Mjreturn
LCS/ (LCS+LD+p/LCCS* 1) ;

B1 RUEENITERRE

3 ZEBWHMKEL

SIS FHPRZ AR S AT R AR B Ll RN
XAorbE. Bdm—E B S="expect”, HIRPES
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W={w,,w0,,w5,,,ws,105,w,} ={“spectator” , “exercise”,
“pecuniary” s “accept” ’ “excerpt” ’ “exempt’7 , “as-
pect”t o Bl T IRCARS = “abede01234”, FEFEIC
i) M3 5 word 4223 4 — 4 BRI A AR H A R
T=1{ty o, by s by s by s s s s by s by s Lo s Liga by s Ly byt =1 WA=
fehlm56234” , “e0labed” , “fbedm56789”
“fghlm51234” | “mgede05678” , “w01234abc”
“mghln01234” , “abcde56789” , “fghde01234",
“abede01567” , “fgede01234” , “abede012fg”
“fbede01234”, “abede012357}

3.1 MMELERLSAH

IR AR (2) . A4 AR5 =4
ARARLE T3 28 AOR MR AHARUEE , 368 194 2 5 Bl 1 5
FEE L BE TS S R AT X L, 3o T
WA IR e, T AU, 4
SR — 2 L EIE A 2 s

0.65

—
0.60 /
M 5
=055 /
= .
£
£ 050
x
= 045 y
Zoa =
.E *
035
0.30
14,’[ w2 ’M)3 1,04 14,’5 WG M'7 ’W8
Hzrh
—— K@) = 2A@) ——=nK(5)

B2 #HiEfE WRIBEELRR

3.2 S

ATLAE Y, 76 BB S w,~w,, ¢~
i, A4, ARG)IMEERBEAX(2)E
TG BAE R, kR T AT AR AL S B AR
L AN B O, A (S) KA AH AL
MANX (@) EHRE—F, AN TFAKX)M
AR WEERZE, BT A (S) i & E
MREM, KoL), ARG WELAEES
FEVaF, B FR 79 TR A AU B, A
K (5L FA LTSNS, T RIS 2] X
AR SIS

MR 13, SABHRATLIE N, LD
AR (4) . ARG BEAXQFEAH, &

R VERER, hkSee. 7. SHBHRAE 1Y
LCSFN LD #AHIEET, A (5B A (2)F1(4) 15
T 3 E A Do AR LR O, S
LCCS WA BE A A R A2 4k, 283X (5) AHXT
TAR(2) . A (4)F BIE P bR 2 FIfk 2%
AL S5 R A

F 1 HIESTLE

4H H bz 2~x(2) 2~x(4)  AK(E)
1 spectator 0.333 0.400 0.393
2 exercise 0.375 0.444 0.420
3 expeeted 0.500 0.555 0.553
4 bespectacled 0.417 0.417 0.412
5 exempl 0.500 0.571 0.564
6 earpecte 0.625 0.625 0.614
7 expedite 0.625 0.625 0.622
8 expdctse 0.625 0.625 0.618
e~ 0.292 0.225 0.226
bR 22 0.117885 0.097 0.095

ik, WRIE AR S) BA R4 b iE
Pt H A (2) A (4) 45 R RS 5 2

SR BA LR X
4 £5iE

i AR M ) BT, 43T ) AR A e [ T 1 SR
BT AT AL R — 2 s . IR
LCS F1 LCCS XoF 58 54 AR LA E 1) B 2252
FE T o B 00E B AR R B Sk R A T e, ek Y
FAT R AL B SR B T A 1 A g A
SEERERME, X2 AR /N B A H T LA
13 BN AT XA AR RIS . 53 4h, X LD R LCS
B4 A% G805 o AR e BE 45 4 Jr kAT T ARk,
IS} 0] 56 2% B FE AR S 52 52 R A 15 0 0k — 20 [
TR M 4

Sk

[1] BB A, LT, REZT,F. A Ta#aFamiE
Fore SRR AR [J]. 3 F AT 42,2020, 46
(9):76-82.

[2] #KE®, Ik, HRF,E . AT Levenshtein #=
TFRSF 9 A AL+ 77 &[], 3 s g
1£,2018(4) :84-89.
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BT CHFM $FE #2493 B (G B iU 0 72 for

&,

% 2,3
>

(1. J"EWMRIEAER2ERE, 70 5103205 2. 7RI E KA S5 b KBRS 2T it Sk =,
JUM 5103205 3. HlRSET AE R B RS AT NI E, M 510006)

BE: #ET AL T E X —AF Lo 42 (CHEM) 89 29 R BAZ B M Fe B A2 77 i, B LRI A8 49 CHEM 4%
JE, 4% M PatchMatch FE ik sT R BOAG 4F AR SEAT IR e, RS AT/ R 38, #F 3|34, £ CASIA v2.0 4345 LI T A5

e R QA

K #FRGE; E &AM CISDL; PatchMatch; CHFM

0 35§

BEE TR AW LR, BT Al
ok A7 BRL PR 2 > Al T A Bl AR G e ko PR AR st
FrBEE . SRR A EIAGARAE T A IR B L LD
7 P A B S92 M R 5 e P A2 B U AT
38 D) M BT A LA T A B O I R AR R R )
Phig % .

KRG, WM SRR . ZH%
g BREMPHE . EURDFHE O & 2 — 5 &
RETRIF X, SRS R3] 55 — g R IR S
I B — WA MR 7E 2017 4F 36 B E Rt 5
FORMFFEII ) Nimble BEHCHS, EURDFH ] B
HORTRIAR N g — A (BRED) IR Q Fl—4>
TTEBUARTE G P, L HFRER TR Q 27565k
F PRI, b 22 L Q BBk XBOR PR
P25 Q AIX I TORE PG BRHEAGIN T E 7 B BT
LIRAE—XTER b, R Wa S5 HE U2
WG Y PF 3 K DU R SE A7 (constrained image

IFSHEE: 2023-05-21 & B 2023-07-02

splicing detection and location, CISDL) . CISDL
I7) R P g AR &1 1 R, B =51,
HEEFRBHEX S, RENEIXE, H
F P, H GO R AL Q By XS, & RT
XHEBE Q P Tk A PRIXER, B
1%, =XKL E A,

() AL Q (DEHREGR P (OQMEREZR,  (DPHEEEGRP,

B 1 CISDL @A A E &

BIXF CISDL [a] @, A SCH& H —Fp i T U
e -l o gE (Chebyshev-Fourier Moments,

HELWBE: XFHRSFSMEWHRFT AR B (220605769202709) 3 7 A A E X AR R EE R B F AL 4
(2020B1212060078) 5~ & 4 538 B4 & 61473 B (A RAF5F) (2022KTSCX041) 5 7~ M AHBT 00 R sk 55 5 Ak a5 27 52
B (202102080316) 5 7~ # T i 2k KA XA B CA TH 1331 2022-45) 5 7 AMEZ X F—AAHRF R TSR FRE
ITARA (M K(2022)132%) @@ ZHK M+ (L MK BEAEE) RS XHF R ERE ;) AMEZKFRF A0 34
LR A 3EH R E LA2(2022XSZD103,2022XSYB380,2022XSYB382) : 2k T iR 5 57 # B AL 54 46 0k B e AT 52

fEER/T: & (2000—), B, TédFaA, EiM A% A BT 6 A BALBGE; *d 134 HIe(1979—), 3,
FTALHRERA, = BHIT AR T, BT R @ A S B A HCF BGE, E-mail : lotuslin2005@126.com
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CHEM) ¢ Ak B A0 77 45 o A5 ¥ B 56 CHEM
JES VAT RRIE PRI LUK FH PatchMateh ' 332 iF
ATFRHEVERL, A5 3] 4545 3 % 0y VE LR & 1 A b
Kol wEf DRI RS R AP,
1530 5 A BR B EA

1 HXITE

KT CISDL AL, Wu SR T IR BE DU AC
FNEGIIE M 2% (deep matching and validation network,
DMVN), DMVN [ 46 A RefiE 2 B, IR 3 4R
VO | AT S 4 BRI B8 — 0P 5 iE s 48
Bro Ye %54k T DMVN o i) IR B 2 £ DL L,
PR T REAE 4 5 36 VR FE DT AT E 57 ) 2% (feature
pyramid deep matching and localization network,
FPLN) . FPLN 7E % Ji %% 4 VC e J5 S5 0 17 il
JZ, ﬂCT DMVN [ Z8 £ 44, ] LUAG I 1 5E oz
?'J/J\E’Ji‘ﬂﬁiliiﬂﬁ B2 )45 2 25 O BR ) 7 455 1
(998 590 68 0 FE (KT o Lin 554 ) —Flogn i
XFHUHEAE I HESE o TZHE SR A 5 T s T B AR Y
R S UC L % 4% (deep matching network based on
atrous convolution, DMAC) , — /A k) £ A1 —
AN 2% Liu 55 SCHE H— o 19 7 A
s ik A B 1 UR BE VT B 2%, FX M AttentionDM .

Xu S5O — R A RUBE 3 TR DT 1Y) 2%
(scale-adaptive deep matching network, SADM) ,
SADM )4 FHEHESRH AR T 2 RUZATY, 26 1
22 R DXCIURI 320 ARG I 5 5 o7 AR JE
2 REBFAE

ARG R =AY, RTEAAN G5 7 ik
AP IR, R INE 2 R . H—R a4
R AE 4 IR AR OGN s 28 T8 0 A 4 Patch-

Match 5% BEATRAEDCRC A B2 5 28 = &R0 e
AbER, A A MR i A

RHIE AL
B oo oo R

B2 RHFENRE

2.1 RAERBR

g — P EGE. E8Us L, KBE
— e S0 PR eR B AN S R Y, B AR

(S V), AN
(V)= [Vitey) fleyidedy (1)

Horp: « FOoREIHE; £ (v, y) FEERPREL,
{EH (x,y) e R, CHFM A ZBIEAE, FHEH
R AR ARIE i T s, (D TR

Fnm) = [ [ 0.0V (p. 0)pdpde (2)

X2 F,(n, m) BREBEE LY,
Sp, 0) 72 FMEBRELf (x, y) IR AL AR RS, Hovp
pel0,], 6e[0,2m]. Q) HFILEEYV,, (p,0)
AT

1
Jomr
Hor: R, (p) AR e, wl DURAE U,
PHEBCANL, BUE R = V-1,
B UARK (), Q)T EHFRR A

V"m(p7 0) = Rm”(p) ejrnﬂ (3)

F,(n,m) f pR,, { e Hd01|dp
(4)
AT, 3k Y AR 1] 5 bR K CHEM,
HIEA T
1 } —1)t - 2%
CHFM -r ) (n = k)i(4r=2)"
R0 ( ) ,Z, El(n - 2k)!

(5)
DL SRR e LR, T ok X
SR SRR ERARE . BUR T &R R 1 FE
fEf(a) WM ILF,, (n,m) HAMES, FILEE
TEFR I AR J R iR R RZ W F o, (nom) (B TR
Fo (nom)(EI, B HEHE (n, m) X FIH )
KN ARIFEEI16 X (n, m), BIFRAER BN
16, HOR/NRIYERE &5 K/ R 16x16.
Hyk, xR Q) 7 pl, KigEG A LE .
Ei&ﬂ%ﬁj&r
= > flay)V

(x.y)eW

(x,7),0(x,y))

(6)
ﬁ(6)EF'E/‘Jp(x,y)=W,0(x,y)=iaretan(y/x)o
PEIGAE 1Y AL P & B R FIE I A IS . &
SeER i p(x,y) %ﬂﬁ(x y), RIGHEKRBEV,,, N
[ (n, m) REBAF BNV, FrLRERY,,
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JE = YE16x16x16 K/ o Bl B RS R ECRISR
BV, R ICHE I TR, A AS B R EE
FiEBEF,, (n,m)HARMES, BIEBZER
CHFM HF1IE
2.2 RAELE

SO UG T B S ARSI — e, A
W)

X — MinValue

Y= MaxValue — MinValue (7)

K (7) v X 2T H— AR = X R R A,
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Constrained image splicing detection and location based on CHFM
features

Yang Hai', Lin Cong™”"

(1.School of Information, Guangdong University of Finance and Economics, Guangzhou 510320, China;
2.Applied Laboratory of Dig Data and Education Statistics, School of Statistics and Mathematics, Guangdong University of
Finance and Economics, Guangzhou 510320, China;

3. Guangdong Provincial Key Laboratory of Information Security Technology , Sun Yat-Sen University, Guangzhou 510006, China)

Abstract: In this paper, a constrained image splicing detection and localization method based on Chebyshev Fourier Moments
(CHFM) is proposed. First, the CHFM features are extracted from the image, then the PatchMatch algorithm is adopted to match
the CHFM features, finally the post-processing is performed to obtain the mask. The effectiveness of the proposed method was dem-
onstrated on the CASIA v2.0 dataset.

Keywords: digital forensics; tamper detection; CISDL; PatchMatch; CHFM

(EB%F20)

Research on string similar degree algorithm based on Levenshtein distance

Zhang Shengnan”
(Information Engineering College of Hubei Light Industry Technology Institute, Wuhan 430000, China )

Abstract: The algorithm for solving string similarity based on Levenshtein Distance is very classic, but it has some shortcom-
ings in terms of universality and accuracy. It is improved based on Longest Common Substring(LCCS) and Longest Common Subse-
quence (LCS) to make the calculation results more discriminative, universal, and accurate. In addition, when calculating similarity,
the algorithm for solving LD and LCS is optimized from the perspective of data structure, reducing the spatial complexity of the algo-
rithm in an order of magnitude. The experimental results were compared and analyzed to prove their feasibility and correctness.

Keywords: similarity calculation; levenshtein distance; LCS; LCCS
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KGR MBEFT; AR FLRG; AWEMNSL; BEKE

0 3=

BEE SRR BRI RN e, R
P (B R BN S RIS R A E R
PEREATIE H B, T LASRARA R AL,
T 2 AR AR B . AR, BLAR S ) BORAE
A R RIS T RE R SHE
BARIZ A, LR~ T BOR A LASE S AT ) 2
A T P F AN [ 14 2 A A BEA T A S A T . A
WFFE & TEAR B AN ] B BIL A% 27 > BOAR K AR AR 2
A T e LA R, AT O 0 T
e 55 i o dd A R AR R AT AL, ar AT
B AR — G, DTS Bl e A 2 A B o
OB, ous 2 A R AT B 0wl R 5
AT ), LA A AR S 2 i ) g
SR AR K, BORE R HOE BUE TSP Y
— SR

FURT, X T8 A ke A ol F000 i) A S At
It 2 Jay BR T 4 A Bt 2k A7 2 4EXs e it
Bt o ASBIETORE LA [] B AL A5 27 > 5 R g

Wi HEA: 2023-03-29 EFRBEH: 2023-04-07

KR —27 A 13427 43 455 (grade point average,
GPA)EGTHEAT I , i 2k >R A ey AL S PR A 4 A
BlE A2l GPA RS RS A a2 A AR 7
T, AT FEAS [ AL~ A AR A R — 2 A
GPA BL&T RN 7 A HERA L . Bk 1 BEA A4 AR £L
PERAL BN Mo, AR TSI B INR—25 B
Bl 2P GPA, it i — A HA &)
REAR RSB A 2 ST AT AR R, 36 B 2800 B 2
A PR N WIE ARG B2 L S U St PP A
BE R RMEER B S%, AR TRt
TR PR~ FUE A T

1 HARABRSHZE

1.1 HRAE

AT 5 38 5 0 A BEAT AR AR AL B AR
— GPA ST 2 0] ) S 0B, i o AL 7 > A
TR BRI, sl i S ) T
RS O TR A HAR, AT RR
P T ASTR] B AL 2 > BRI o 3 e g 3k LA

EER AN B IEEH: 25 (1988—), B, B MA LA A, SR IET AT AAXKFTIE L AL,

FF I FE HF AL, E-mail : wangchen@wku.edu.cn
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AT UN A b A AR (test set) b 19 Tl 45
F, ATHEFE AN o b 1 LAk 1) B AL (Tinear
regression) . 2 JGi% 48 1] A 45 B (logistic regres-
sion) FIFH 25 % 4% (neural network ) 7E K — GPA i,
G ER RO R I . 25, RATE XS i
17 F G530 (PCA), WIERREOE I = AR 2R
Dy s B A T AR B, T BRI AR
R 2 A A A R A R . e,
PCA FIUHS B2 550 v i) TN AR AH 25 5, 1 ek
PCA FEAREHEHERE , e O T 25 SR 52 i 45K
{00 59773 S B R/ S U S R b R TR =y ciof
TR oF 1 A BE A RCHE AT TIUIN R 1 Ay N AR A
AR -

=AMET ST HERR
PR | [
] e
AR
=) A = el
bl
Fe e S o) PCA i
HggE TR ik
FRHL e

B 1 WERRRE

1.2 #EF#®

AHFFE R T RSB 5E RUECE S BT AR 25
BIT7 ¥ o FERLTUBFSR 710, {8 PyTorch AEZ42 44
AR MR | 22 5032 i [A] IR R ok 25
AL, IEXT eI TSR . PyTorch J&—~3&
T Torch i Python FFIEHLES % > B2, W HT AR
HE AL BN R, SR S A Mg, R
AR KB R ERY et . e85 R 5 A5 by
T, FRATTHE U v A A A BE AR A R
K— 4 GPA Jil &t (DU 73 ) Kcdhs . X H gt 4757~
AR, WA, FRATE X B s g 7 b B, DIl
K EECE P Y R ERRAE, VBRI TR B .

TERPERLAR 2 I D T, RATTH I TR
K A B A B 0 ORI Ry R, DR AR B 52 B
LT T3, ZEPCA B, FRATELE T
e/ MEAT BRUR T KA T 221907 %8, DA R
PRI Y o A R AT RE Y ERR AN E B A
e E AL TR, R T Ol A BRSOk X

GPA WLGTEHE 251 7 T .
121 HKERKEMLEEZ

AW T R AR 1 B R A 2 R 2016 4F 2
2019 4F FY 4R A= JE A B X0 25 A 1) GPA JR S
(953 B o A FH BT A 22 — il 28 1Y) 4 A A
B — PR T OB A N R RS, K
P EOR My, IR B . AR, HAEAR
B BN, BRIV G BA R L, B
MGG, MR R . i, 7E4U0E
WA BT BE, ASWF SRR AT RED R A A 1) 4
BE, WO AR A RS B m Ak, LAl iR 25 0F
PR

AT NG R R Al Ty i, AR AL
B A 22 Yl HL Al Ty S0 BHE RN 2R S P s O
R TECE A 0 SR, i AHR AR 2 B 2 4R
KK . TR #HSLPIREFERE =
Wi, S B A Bl AR A AR AR 2tk A A e
W Ah, ARV Gy 2 AR AE BRI 2 L A% UM
RIS AS A AR, TG LA AN AR R, (51
VLA T 2 25 IO e AN 73 SCHRE

T ER T A LRI 21, Al
DI, 286 5 28 0 e A B0 ik A A8 DU
AR, I HARF B A AR S 22 5%

R REZ G, ARUFEHET T EURE T
BARAE R Bl i A Bn At BP9 L,
Xof TR A B A HR AR B 0 B R B A I Y SR
TR, A T (R T B Bk
ALE b W, TR AR A e R E R
KM R, R T RSB M, L
Ky TR IR B S TS B, AR SR Al
Pandas H (1) get_dummies () PR T A 25 B AU 4
TEHAT T One-Hot ity . ZidabFR)E, 153004
AR N —A> 561547 . SOSNRYHEFE, k2
FIr7s

WK, FIRBCE B i 2 R R g M e A
P, JF HAS R 0 BURE AR 22 8] 77 10 B0 2 22
5o YA A B 45 Bk 18] 59 7K P AH 22 AR K
2R E S IR AR AR R T 20 A, 2 28 i Bk
(B = YR AR AE BB S B b O VR T, AR 1) 55
BAE AR R AR AYVE T o BRI, e A it
ZH, FeATE X Bl L AT T AR AL AN — 1k
ARFR 3 I — PR A B A LA A T —
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AR E D], BB AR AR R AR My, i
TS [ B B R B SR AR AR RE S AT LRI
R, XA T 5 S5 A SR DB A S
AWK H T Min-Max Scaling . Z-Score Normal-
ization F1 L2 Normalization — F |4 — b 389 17
Pk, TN A iy B4 e (H iR 4
A YEPE T Min-Max Scaling YERNIH— AL
BARGE AT

x; — min(x,)

(1)

max(x,) — min(x,)

A, REREEA 5 R U2k S (train_Set) |

PEAL 4 (valid_set) AR LE (test_set) , FFEAT T
A8 XIS IE (cross validation) » ZUHE 58 B8 250
[ERESIE =R

122 A THIBLRI /LRI

AW B XA 5 % SRR — GPA 4
AT T BRI R BT . 2R3 (pearson)
FUR A OC RECR B S B g it BLH G —Fh 5
ET AT R 2N R R R, B
AT UR-1Z R PE, b 1 FREEERIE
MK, 0FRIK, -1 #REEAOME, HHE
RN KA,

®1 EEXRBEHE
PERACED RS Sl 2] SRS RS R BRSO SRR Gy SRS SNBSS Atk
1 v/ 00 11 582 ? 582 012 10 1 89 1
1 v/ 00 11 582 1 582 007 10 1 97 1
1 v/ 00 11 586 1 586 006 10 1 102 1
1 z 00 11 585 2 585 006 10 1 103 1
1 z 00 11 579 ? 579 005 10 1 106 1

®2 WAERHBENESER

Py WARAEGY ARG B PURMN SEhate mEA Bade BorE RS
0 1999 9 0 0 106 473 511 -38 458.78
1 1998 9 0 0 114 483 511 -28 458.78
2 1999 3 2 0 112 485 511 -26 458.78
3 1999 8 0 1 110 446 511 -65 458.78
5680 1998 4 0 1 129 505 456 49 477.46
5681 1999 9 0 0 130 486 456 30 477.46
5614 1998 10 0 1 115 467 456 11 477.46
®3 PA—ULBZEHINGERR
0.329576 0.273933 0.000000 0.000000 0.000000 0.086317 0.109573 0.171208
0.284504 0.275883 0.000000 0.000000 0.000000 0.150155 0.129320 0.172427
0.341853 0.071034 0.000000 0.000000 0.000000 0.089533 0.131414 0.177586
0.313932 0.097849 0.358779 0.000000 0.000000 0.127068 0.061971 0.163081
0.291179 0.211767 0.000000 0.332776 0.332776 0.103993 0.068068 0.151262
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x4 AEFESR—MEEEEX R

S Pearson Spearman Kendall

KRB LB B34
R ANE 0.197846 0.217181 0.169518
R ES 0.239372 0.255286 0.171152
(SR D 0.207756 0.223972 0.166089
[SEZSY e 0.339547 0.293627 0.189425

MK AT LUE h, w5 B SR EAER—
GPA &t Z 18] i A OC R AE I & 77 0.3, R
HHEA B RENAHCH, (AREE, W]
TR 70 % SR Kk — GPA L& M ¢ 2 8l
H/NT 0.3, ATLANAE G EAR R . I6Ah, MIEI2
o A] AR S 2 i R AR R — GPA Y
M)A SRR I . BT R R R AT R A 1
HE LR R, g 1e i £l mis
WD 1o 2 BTN 2 R 2 2 I SEBR S AR
Uk, aTLAfSHgsie, BREERSTE K—
GPA W&t 2 [B) BA — o B B B A e, (H 52
JERBIR . WA, B TAE GG A S 53 A
T Bkt T8CA W W ge i U 2 o0 B R
IR IE AN AR

4 -

GPA%5:([0,4])

00 02 0.4 0.6 0.8 1.0
H—fbjm % st ([0, 1])

B2 SZMEMAK—GPAXENH

123 ZAEME AR S

LR [l A S — Bz N B [l AR A,
BT LIRS A X MR A& y 2 6] 1 56 £
JERMEN, Ryl LR R O X s A AL
A FRATER A A B0 F K — GPA Z A7 AE
RPEXRFR, W UAFIRARIE CAndeif gt . Sal
St AFIYAE) BIACHT, Sl 2 AR E R s
BF, AT A d A FRE (ZEARDFF TR 50
A B R AR A B, K TNSE R 5 Rl

+wx, + b (2)
Horpe A« AAREHEE PR — DR w AR
FOAZFHERIAE ; b R 2= 1E4s EFH AT
CRBIRRRAE X FNXS I GPA BLGR y, ARVE [T JAAE
B H A2 0 3 — 2H d5 It i AR 1) S W O 22
b, 3X 2 AR [ o 22 R A il 75 3 A AR Tl
PRI R 22T RE/ N
T FAREAF RIS W b, FoA T
SE AR R ESCRIE FH BEBILAS B2 By ok 2 )
N GRBEAS 250, 03 2% pR B R B4k H R A
PN 2 (6] /Y 2200, FE N ZRBIRL N - ATHY H A5
B —HSH (W', b7), BRI ERA
TEMVR BRI L (w, b) ERBURIME, S/ METE T
AVNGAEA RSk
w',b" = argmin L(w, b) (3)
AW AdE FH PyTorch i) MSELoss 28 K 118 14
TR ZE WK R, WARNFTT L2k, BT
W5 JLT i) AR AL i Bl e 2 ST A, il
b TR R R BRI D) 5 1] S W BE R S HOK B
kiR 22, AT LT ARk R R X — ik
A L o 3R I 550

w— w — lzé’nlm(w, b) =
|B| =

w—leWW%m+WWm
|B| =

y=wx, o

(4)

Sl ZWEMNE, FATRE M i A BRAY &L

PERINABIIZH (', 0") o Ny T EAF L EAG I

GACR, AT R EUGEUR IR Bk

I B E S BT RS SR R ERR R, L
I gRad R o ICSRAYER IS,

x5 HMUEARESNEREREHHREMITMGEE

HEHER

BARUEL PR {E (loss) #ERf 2 (ace)
epoch 1 0.891552 0.238997
epoch 2 0.461995 0.574387
epoch 3 0.261367 0.605596
epoch 4 0.254532 0.608116
epoch 5 0.252791 0.611502
epoch 6 0.245001 0.613754
epoch 7 0.214800 0.631189
epoch 8 0.226967 0.617542
epoch 9 0.228253 0.618833
epoch 10 0.226371 0.617951
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SR U SRl 2N SR SES R e CINE Y = iU B 9
ATt ol LA A 8 A B I 3ok 4 2fe 10 A £ 75
YNGR PP E P 2 K— GPA, AR
Y () HE AR JEE
124 3 4BHEEER S

ZoummIAAR FRELZ g rknE, H
JETEFRAE 2 45 R A WS TR AT — 2 R E
S i WS BR BN Logistic PRER (L FR N
Sigmoid B%) , HIEANT .

NP (5)

1+e

TS TRRE SR A
9%=%+2a% (6)

SR AT BRI R s (2) ) 3 000 o) 5K 2 A7 T30
My, 2R R A RANR
1 +1e’9vr” (7

AR R AR S M0 S R BEE R,
B FZE Tl — 3 28, R 2% GPA
B AT WAL BE . FEASRWTTE T, H 2 R —
GPA R T4 T 32 MEARM A —A2H, /INTF
32 MFEANE R 5 — 20, Sl I A AL A 2
J& TR P HEE . AR BFSE AT PyTorch 1Y
BCELoss 2 1E 22 %5 ] A 155 1Y (1) 5 2K pRi Bk . B
AR RIS B 451 2K DA R AdE B85 s i) 280
BATE VAL S U MERA R LR 6

&6 BEEARESMEREAHEHREMITGE

P,(x)= S(HTx) =

EACUEL R IIE (loss) R (ace)
epoch 1 4.66181235315 0.81
epoch 2 2.87509441375 0.83
epoch 3 4.38195184967 0.82
epoch 4 7.71832617382 0.78
epoch 5 3.05447617865 0.83
epoch 6 1.58217272583 0.84
epoch 7 5.03531426950 0.81
epoch 8 5.23422103903 0.81
epoch 9 4.35069798423 0.82
epoch 10 1.72436655642 0.84

A LA BZAS LR AL 4 b oAl R AR

F 2 R R R AR A PO T 25 R TS,
SR, X FP 232 07 UBURE - R EAE 40, nl fig
2= S BUR LA FIORS BEAS i 1 )

1.2.5 AL WEREM 54

T TET PP 5% 25 0 e 3 B (B8 R 2R
[l = ASE R, BT ] e i A 384 K sl s /N 4
SR AL T 1 1 38 S B /N (e 7 AN A IE B
T B, HFATEE B 2R K — GPA B,
AT AR A SRR T, % st
15 1 2 4 0] BE L BRI Y 2E AR AR AR T Y
GPA"™ SR, BIAE 7% i 4t 5 K — GPA W5k
ZAEFE SRR YE, B2 5 R —E &
LANEN . = SHEAE = A EH B Z 5 ]
AE LLZE AR E B2 25 Y N REIRAS T AR 2 1
GPA., N T AbFR AR LR R A, AR T
P AT

Pt 22 ) 45 455 8 2 — RIS A5 2 4 ik 48 I 28 4 7
RT3 53 A0 AT 5 B A B L R
R R 3 Ao 1 P A Y s 2 ) A
R O FOR S B BAC R, H TR R
L HLE R RS 3 R, i e
A — IR EAROBUZE 7T AT RZR AR A
FRBRM, AL Ak P M5 ) PTG R 2T

B3 — /N EEEENEBHEMNE

AHIFFE T 0 1 25 R0 %A 50 Ay B o g 2 A
24, 2 25405 20 1 BEURKE BT ) B — [
JZ . f#iFH| CrossEntropyLoss 3¢ XA 453 2 /E Ay 4t 2%
PREL, IR ReLUME A0S B4 . ReLU 4241
T AR R R AR AR . X TS E T
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K, ReLUPREH & X AZILE v 50K
@:
ReLU(x) = max(«,0) (8)

AR, AR LG 0 B SR
12, Btk KR — GPA WG M 2 B0 X e Rl 4
LA, 430 A=4.0, A=3.7, B'=3.3,
B=3.0, B=2.7. C'=2.3, €=2.0, C=1.7, D'=1.3,
D=1.0 1 F=0, FBetrHm b E 65 1140 5
TG 38 2 YRR IR AS T 2 AR R I A b 22 10 45
(R RCEE G 25 2 850, fifT bl 22 I 4% 1) L 2 2] 3
i A KA R s 2 R B B O AR, AT RE E
P B b T K — 2% 2 1 GPA SRR /b i
T PR 36 AR T U S A A O R IE AL 4 B oE B R
w7 /.
F7 MEMEEBGOERERENRLMITHE

3 ES

AR EL R BfE (loss) e (ace)
epoch 1 1.842503 0.605
epoch 2 0.611896 0.674
epoch 3 0.572317 0.713
epoch 4 0.557163 0.711
epoch 5 0.477176 0.702
epoch 6 0.429863 0.794
epoch 7 0.418220 0.775
epoch 8 0.404126 0.792
epoch 9 0.395612 0.783
epoch 10 0.375495 0.783

2 ZRERSHUL

2.1 SLBERE5HN

B AT Gl 1 = AR AR 4R FasdT.
AN R R HIL g 27 >0 A R0 S ) 3 4 47 A Bk ok
T, 455 5 7s 22 o0 2R 1 [m] AR 0 ey 7t A 9
TN Y B E A SR B I, M 0.6019; LR 2 22
W28 BE TR AERR RN 0.7227; 32 88 8] 5 09 AE R
R, ~0.8035, F8FH T AR LM
Moy s5 51

%8 AEMEEFRENRE FHEHE

BB ZZoneR M AR B ] AR ol 2 P 25 AR

WA 2 0.6019 0.8035 0.7227

ATLLE H, Hrp PR AL 2 2] Sk i T
RINTET0% VI L, FmRCR B

R T FRAG G 43 2SR R = (RS TR
A5 2238 R FH 32 43 43 B (PCA) X0 A= 4
PATHAC R, R ER S, = AANFEW
B P aaqT. S E M HER R LR 9, 45
T, XTHR A B 54T PCA 3 Al o3 2 LA 3
XA TR RS R SR R T AN B35, e SRS
T, Aeses—EREnEE Lk,
# 9 PCAXRMSMBBUSHEFEREMREMNERE

RORS ZICARPEMIARIR BRI 2 Y 2 AR

AR 0.6594 0.8145 0.7382

2.2 EAMfK

AUARACFATIG I 12 2 R — A R B B
23 GPA, G R— LW GPA, R— EWIR
GPA. R—"TF i GPA¥dE . XHEMILAL % &
BT GPA R FEME, SERE R A AR R — AN T
WA~ R B X — LA A B T4 i A 2R
FRNRE B, T A b B 2 A R — IR
GPA NG, % & BIAMT5E 10K FH 12 45 [l I A 1Y
If o3 JEWORLIE R, BRR AR 32 B (LA 20 285K
REFAE—ZERARE, HILZT, FEm LR
TUHUE ] TI2AE 55 o NI, ARS8 18 9%l T 4
S AT HEAT A R R, AR i SOORS o
AL AR RGN 4 7

B4 #EITAEMERRITGPAREKE

o FH I 25 5 B S G 28 ) 245 9 R A AR
AR B IR, A2 T — 4L s B
SRR AR B A IICEE R R W], X
LR PEAR IS A SR T 00 o R A v, R
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WLZ2 10,
F10 HUBEEFRENRENERE

sy AR 2RI DL ARJT B 2 [ 2 A T

WERf R 0.7382 0.8474
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AW 322 H B a0 A 5 A o Y
SRR R I “2 R 1Y R — GPA, BIFFESE R
WA G2 19 G2 A5 B £ 9 A2 T 5 SR D7 A7 E A
A2, HIEABFFEE A T Zocg kAR £
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Il 1 BB AT HE R PR BT PR RE
SRR, A RIIBRR A, MM
BRI YA S 22 JU AR AE 01 VA 5 ¥ BAT B4 1 13
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FHTSF IS E M

SR, AWETAFAE— LR IRYE . H o, B
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K B — 25 I AR 5 B U R At LASR
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FEO, Aede U fir h 45 R AR e, R— s 26
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KT FE AT DLt — 2D RN Grde Bt i . 39 hn
A A Bl A e O A AR B A | R
TRJZ= AR o 22 ) 245 A R S A A S A TP R

AHFFEA B T AL AE A S [ BOw 1 =5 A
ARARB ST, ISR A TP Y 2
B, TR o AR R ST AT
UEIA T HILAs 2 >0 A5 R o 98 A Rl X K — i 5
AR TN ELAT By B MERA M . ROk nl A I E AL |
PE— 2P AL Ao ST R, [ 4l
Z 5 MG MR 2R R, BHEAAERR
KB FB AW SR FIRG K, X T 5T 4 i
F#E s A 2 — A PPAG AAL
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Predicting freshman year college grades using different machine learning
methods based on admission data

Wang Chen’
(Information Services Office, Wenzhou-Kean University, Wenzhou 325060, China)

Abstract: Using machine learning methods to mine factors influencing college students’ firsti—year GPA from enrollment data
and construct prediction models. Firstly, data cleaning was performed and relevant enrollment data and first—year GPA scores were
filtered. Subsequently, students’ enrollment information was used as features to train three different machine learning models: lin-
ear regression, logistic regression, and neural network models. Finally, the performance of the three models was evaluated, and the
neural network model was optimized. The results of this study can provide a reference for modeling first-year GPA predictions in
colleges and universities, and help promote the practice of academic early warning, academic performance prediction, and evalua-
tion. The study shows that machine learning methods can effectively mine factors influencing college students’ first—year GPA and
construct prediction models. By training and comparing different machine learning models, the study provides a feasible prediction
model and optimizes the neural network model, improving its prediction accuracy. These results can provide useful reference infor-
mation for academic early warning, academic performance prediction, and evaluation in colleges and universities, and have a posi-
tive impact on improving student learning outcomes and teaching quality.

Keywords: machine learning; predictive modeling; academic achievement; neural network; enrollment data

(EBF367)

Measurement of plant leaf area based on image processing technology

Hao Xiaofeng’, Yu Rongrong
(School of Computer Science, Xijing University, Xi’an 710200, China)

Abstract: Aiming at the measurement of leaf area, a method for measuring leaf area based on image processing is designed
and implemented. Use the CDD camera to obtain plant leaf images, perform image segmentation and edge detection on the col-
lected plant leaf images, select ideal pictures by comparing Sobel, Robert, Prewitt and Canny operators, and then use morphological
processing to smooth the gaps and noises, and finally The measured area is obtained by the pixel statistics method, and the correla-
tion analysis is carried out with the real area. This method can accurately and conveniently measure the area of plant leaves.

Keywords: image processing; edge detection; area; pixel
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Construction of student learning portrait based on multi-dimensional data
mining

Xu Huihui’

(Department of Instrument Engineering, Shanxi Pharmaceutical Vocational College, Taiyuan 030031, China)

Abstract: Based on multidimensional data, this study aims to apply data mining technology to predict students’ learning hab-

its and build learning profiles. By collecting data from 273 students, including interpersonal relationships, personality traits, and

health status, and after data preprocessing, a multidimensional data mining model based on support vector machines, K-nearest

neighbors, and multilayer perceptrons was successfully established, enabling prediction of students’ learning habits. The research

results present a comprehensive student profile, including aspects such as time management and learning methods. This study con-

firms the importance of data-driven decision-making in the field of education and provides a scientific basis for offering personal -

ized education plans.

Keywords: data mining; student profile; support vector machine; K-nearest neighbors; multilayer perceptron
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Research on intelligent decision making model based on reinforcement
learning DQN

Han Zhonghua

(North China Universily of Technology College of Science, Beijing 100144, China)

Abstract: Aiming at whether there is a relationship of mutual promotion or inhibition among the three optimization factors of

the reinforcement learning DQN algorithm (namely Dueling, Double-Q, and Prioritized -replay ), the random combination of the

three optimization factors is studied as a trading strategy, and From September 2, 2020 to September 2, 2022, the closing price of

HDFC (Housing Development Finance Corporation) bank (HDB for short) stock on the Yahoo Finance website was used as the re-

search object. The results of the study found that, compared with the baseline model, Dueling is the most realistic for short-term

stock return forecasts, and has promoted Double-Q and Prioritized-replay; Prioritized-replay has inhibited Double-Q and Dueling,

while Double-Q did not significantly change Prioritized-replay and Dueling. In view of the randomness and prediction accuracy of

the DQN algorithm in the short-term stock return prediction, it will have a better application prospect in the field of financial predic-

tion in the future.

Keywords: DQN algorithm; deep learning; stock return forecast
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T YR ] 25T Spark (97 L1 3~4 4%
T Spark B2l FE FSMBUS J5 1 A7 e KA 211K
F2 48 B [A] 2 L Top-Down 24588 20~60 ms, P
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DA E] 32 ms, BERA AR SCRY T 0 R P92 4
TR G RO
F 1 RAFETESIERE

EE FZ AR ] /ms
R 3= [17] > [11]
= op-Down 'S van aj eauce

K Top-Di =R S Mk FSMBUS M pRed
Allaple 157.3 132.4 4213
Mytob 174.2 142.5 512.4
Mydoom 212.4 165.2 620.1
Bagle 225.3 168.4 654.2
Netsky 172.6 158.4 501.6
Agobot 145.2 125.7 432.5
FHIE 181.17 148.77 523.68

333 ZERMFIAHNNKRG N

o 26 2 n] A1, ek #k FSMBUS # %% T 1% 4t
FSMBUS J7 i, HOP s R4t m 7 1.3 1N H 4
MO ERCRIEAC T 3.6% AN o s HIW T
MapReduce /75, 2E FSMBUS A9 -F- 34 UERf R 42
BT LT ES A FHRCEEIRT 1840 H
Ay H5 . I H B FSMBUS 77 55 6 K 5B 43 % 2 4k
R ARG I AR s R e, AN B i KA 1
P AT LA A 3 R A ARG I AR AE i L X S R
B R DN SRR LS, P2 2R R 4 5 4R
RPN 95.6% 1 4.4%

*2 fE45 FSMBUS.#i# FSMBUS #1 MapReduce

MR/ %
. f&ZEFSMBUS ik FSMBUS MapReduce
(ST BT S
AW oW om W ow R B R

Allaple 962 38 0 978 22 0 958 42 0

Mytob 955 185 0 965 35 0 959 41 0

Mydoom 938 6.2 0 952 48 0 941 59 0

Bagle 948 52 0 96.2 3.8 0 946 54 0

Netsky 91.1 89 0 923 7.7 0 903 9.7 0

Agobot 945 55 0 956 44 0 927 7.7 0

T 943 80 0 956 44 0 939 62 0

4 HiE

R R RAG e P 1 B A Y )
B, AR SCHRE T —Fh 3T Spark 2204 (1) 0 B F
S R A8 775 o %07 R IR R K
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1SN TE Sl S I NITNE/F=E rotii 3 &< L ) i
PEAY FSMBUS J5 ¥ 1E Spark 23 fii R & | #1752
M, TR E A B e O K 5
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R D T 32 ms, 5 LT BT R A
AR IAR LG, P ER RS T 134 E A
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RIVE e 2 B KA 2+ RIAZ 4 0 OC B, PRIt
— PSR R T ]
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Maximum frequent subgraph mining method for malware based on Spark

Zhou Xianchun’, Xiao Heng , Jiao Pingping , Zou Qinqin

(School of Information and Intelligence Engineering, Sanya University, Sanya 572022, China)

Abstract: In order to solve the problem of poor timeliness in traditional subgraph mining algorithms, a malicious software

maximum frequent subgraph mining method based on the Spark platform was designed. This method avoids mining all frequent sub-

graphs while ensuring the integrity of mining information. It adopts an improved FSMBUS method to mine the maximum frequent

subgraphs of malicious software, utilizing the advantages of distributed architecture Spark iterative computation to improve mining

efficiency. In addition, the improved algorithm has also been applied to malware homology determination, improving the effective-

ness of malware detection. Finally, by comparing the experimental results, the efficiency and feasibility of this method were demon-

strated.

Keywords: malware; maximum frequent subgraph; task parallelization; Spark
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Tl 22 ) BRI AR o AR BT I 0 R I ) Bl
B P B g PR P B SR AR AR, S K B
PRI, RELRUNE 4 s .

B1 B2 B3 B4 B5 B6 B7 B8
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C2 051321 046537 069276 049366 047407 063087 03107 040614
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x1 BEER
BB TIEE HUAETIESL
HIREAR HREAS
Bk B T IR A TP FP
BH R E T I RREA FN TN
R G /N W
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Precision = TP + FP (5)

e RS E S /N W
TP
TP + FN

F1Z55%5 8T B BRRAR R, A=Ch
2 X Precision X Recall
" Precision + Recall

3.3 B4R

2 LIEH, SO el i RE ML AR MR R
TEXT CIC-1IDS-2018 1 43 25 b 24k T 14 48 RF 5
o GAAORAE, ASSCHRE By St RE ML AR PR T
FIHT T DR SRR ) 48 S H50808 0 1 25000 4R 1 AS -1
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Machine

Parallel implementation method of firewall log anomaly detection based on
improved random forest

Liu Cheng, Wang Jiabin", Hong Jiwei

(College of Engineering, Huaqiao university, Quanzhou 362021, China)

Abstract: The classification accuracy of the random forest classification algorithm is different in the decision tree generation

and voting process. The problem is that a small number of decision trees will affect the overall classification performance of the ran-

dom forest algorithm. In addition, the unbalanced data in the dataset can also affect the classification accuracy of the decision tree.

In view of the above shortcomings, add constraints to the Bootstrap sampling method to reduce the impact of unbalanced data on the

generation of decision trees; And use out of bag data (Out of Bagging) and unbalanced coefficients to evaluate and weight the gen-

erated decision tree. The experimental results show that the proposed algorithm improves the classification accuracy of random for-

ests for unbalanced data.

Keywords: spark; random forest; intrusion detection; log anomaly detection
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FEE . FA KACHE AR A9 BR R KRS8 P ko ik K R, Mok A 2 st il S HERAT ST LR BT, A KR
H AR B b A, i — 20 5 BAEE BB AT, AT defTA B Zeppelin #= Hive R Heik xF 55

AT AT BT A, FE R T BARE T F ARG,

K : Zeppelin; Hive; HIEI>H; HETA

0 sIg
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BT R 5. i, BRss . AT RS
ARGAW &, ALGe 7 A B 88, KA
PR TR A AL AT AL IE
75 LR BT ARA 003 B g 7 A T B s, Bl
TEAE U — R 09 55 PR AU B A2 P R R
B ol G H A A T ROR Uk A, )
MREZLA T HARZ, Horb T A8C8E 73 B ik
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Yy sk # . A ik H 1Y J2 Zeppelin Fl Hive,
Zeppelin j&— 3T Web 19 notebook, #EEAE H.
XBHRE AT AT RE . J5 6 SCRHEA Z
R FES1 3, G0 Spark . Hive %, [RIFf £
g i F . U0 Scala, Python, Spark, Mark-
down . Shell % ; Hive J/&—>3&F Hadoop A% P
T H, 7T DRSS # Ak i s SO s o —
SRR AR, SRS S8 LA I Y SQL 15 Ay > X i
TR EATIRAL A AL B, Zeppelin A B P
TAEARE ekl DR BoRIE T AR E A
i R LR EA BT, B0 AH N 7Y B s A
WK, AT EE A AR A T S B
IR A R E I v E DO TR R v T S D
Zeppelin Fll Hive (R 537 5 Al A4k 2 H EnIE S

KB 2023-03-22

BB 2023-04-06

IR W2 LA By R i —Fh 5 56

R SCH| H Zeppelin Fl Hive & X — 41 Ji7 J2 4
BRI AT AT AL B e AT AA, 3 sk ot 45 ok S
AT, IR b FEE i S5 e

1 HiE&E

WA VT R XA b7 R B D 5%, eI
TR B R N FURER S, Bl AR
RS B A 1 TR

sale_date selling_price bedrooms_num housing_area floor_num housing rating year built year repair
20140302 545000 1670 1974
20140211 785000 3300 1984
20140107 765000 3190 2007
20141103 720000 2900
20140603 449500 2040
20140506 248500 780
20140305 675000 1770
20140701 730000 2130
20140807 311000
20141204 660000
20140227 435000
20140904 350000
20140902 385000
20140413 235000
20140930 350000
20140507 1350000

=

©OO®NNDOD OO OO ®

1989
1969
1958
1971
1941
1903
1942
1947
1959
2008
1930
1971
1926

860
960
990
1240
1630
930
1300
2000
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Fffi ] Zeppelin Fll Hive, 1 YT 20 At i
AH N Y Hadoop, T AR 41 52 b5 100 126 6425 2 O 43

EE R A =@ A4Ed R E2rH(1973—) %0, W AT B A, 81 3%, A4, BT 50 @1 4 REGHE S AT 5 5 A, B-mail: yuyejin@
163.com; FMEMN(1969—), F L RiFd A, KA, FFL 77 @) T Ak 454 55 B8 5 47
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B A R AF T 2014 4 1Y By R A 8 B
WG H B P AR, AT IS A A
BTG OL. AN A URD B A R SR AN IA 2 R

I_unixtime(unix_timestam p(sale_date, 'yyyyMMdd')), 'yyyyMM') as month

unixtime(unix_timestamp(sale_date, 'yyyyMMdd')), 'yyyyMM');
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Data analysis and visualization based on Zeppelin+Hive

Zhang Yuye", Sun Yankun®

(1.Computer Department of Jinan Vocational College, Jinan 250014, China;
2. Jinan Wolves Technology Limited Company, Jinan 250014, China)

Abstract: With the arrival of the Big data era and the rapid development of the Big data industry, data analysis and visualiza-
tion based on Zeppelin+Hive has become a necessary skill for practitioners of the Big data industry to quickly and effectively ana-
lyze, process and visualize massive data. By analyzing and processing a set of housing sales data, this article introduces how to use
zeppelin and hive to quickly analyze and visualize massive data, and provides specific implementation methods and codes.

Keywords: Zeppelin; Hive; data analysis; data visualization

(L#EF6R)

Research on personalized book recommendation in intelligent library
based on multidimensional relationship and user clustering

Yan Junhui”

(School of Mathematics and Information Technology, Yuncheng University, Yuncheng 044000, China)

Abstract: How to provide users with personalized recommended books has always been one of the most concerned problems of
intelligent library. Therefore, it is very important to use high quality recommendation algorithm to build recommendation system.
The recommendation algorithm is constructed from the two aspects of multidimensional relationship and user clustering. On the ba-
sis of fully considering the correlation between users and the relationship between books and commodities, the two-dimensional ma-
trix of “user-book commodities” is constantly updated to make its value more reasonable and real. Then, the K-means clustering
method was used to gather high correlation users. Finally, select target users within the class to realize personalized book product
recommendation. The experimental results show that the recommendation algorithm can obtain a higher value of the evaluation in-
dex F'1, and the algorithm is more high-quality and effective.

Keywords: intelligent library; multidimensional relationship; user clustering; personalization; recommendation system
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Intelligent management system of super early-maturing day Lily based on
agricultural Internet of Things

Sheng Xiaoyu'"?, Cai Peng"?, Zheng Shiling"?, Zhang Xia"*

(1. School of Physics Science and Information Engineering, Liaocheng University, Liaocheng 252000, China;
2. Shandong Provincial key Laboratory of Optical Communications Science and Technology, Liaocheng 252000, China)

Abstract: Aiming at the problems of low efficiency, high labor cost and inaccurate management in the process of planting and
managing super-early-maturing day Lily, an intelligent management system of “super-early-maturing” day Lily based on agricul-
tural Internet of Things was designed in this work.The system includes an environmental monitoring system that integrates sensor
modules such as air temperature and humidity, soil temperature and humidity, light intensity, and a remote control system for shut-
ter, lighting, irrigation and other equipment, which provides a more friendly management mode for agricultural greenhouses. The
application results in Liaohe Agricultural Cauliflower Planting Base showed that the system can significantly reduce the labor input
and the cost, promote the management upgrade of day Lily garden, so as to improve the yield and quality of day Lily, and facilitate
the universal application of agricultural production management and the popularization of controllable cost.

Keywords: agricultural Internet of Things; environmental monitoring; intelligent management system
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Design of an automated platform for seep learning-based Chatbot

Xiao Junhui’, Sun Li, Ran Guoxiang, Zhu Rongqing, Chen Jingyu, Zhang Tianyi

(School of Electronics and Computer Engineering, Southeast University Chengxian College, Nanjing 210000, China)

Abstract: As 2023 arrives, new technologies are developing rapidly in this new era. At the same time, the increasingly diverse

and complex needs of people’ s growing demand for a better life require more than just simple program execution. Therefore, the

emergence of robots equipped with Artificial Intelligence (AI) has brought a glimmer of hope to people. The current popular

ChatGPT represents another milestone in the advancement of Al technology. However, due to its high cost and difficulty in acquisi-

tion and operation, it is not easily accessible to everyone. Therefore, this project aims to create a user-friendly and simple personal-

ized robot building platform that even ordinary people without professional computer knowledge and skills can use in various indus-

tries in their daily lives

Keywords: AI; Bot; deep learning; automated



M ZEA
- 86 - Modern Computer

F 29 5 F 14 Y
202347 H 25 H

B g5 1007-1423(2023) 14-0086-05

DOTI: 10.3969/j.issn.1007-1423.2023.14.017

BREREKNEERGEA L 5I&IT

E /\1’ F/if‘

Fa =

(1. FlESEP I ARFEREMATIRER, A 810006; 2. M AFEHERE, M 510006)

WE: ATRFDEESH ., HIOLLBLEHAGREY, 5L FAFE, A EHNER, HEE, TREAAT—
R —EFRREREEHFZ%E, CHRFAIDEFHRE, KiEE | PCHEIREETHRAAZ N oUR, RKEEE
P 2 %K A Visual Basic 72, #IEFEE L A4 KA SQL Server, A% #4EE KN ODBC# 4, EA X3RRI F

A L T AR A Ao A e

KGR, R THAL; KBFTL; THhHE

0 slIg

H AR Z2 AT ATS SR R Al 2 i N T8 AR A
K, W T AW, WAE{E B A% 8 0 S
SZE)TRHAT . dnfar SR S i R e 2R 4t ok i
B A RS AT A T SRR T — 2 AT
RIEMEE R

FL T RFID £ A R REIK B0 A A AR 5
S — B il A JC 2 H 5 AR il (radio frequency
identification, RFID) . HZhFEHIEA . Bl |
HHARG T A0 e Li K R4 . B H RFID
HLFPR%E . KA . PC il Bk 4 B R 48—
PRI o HL AR SR 26 [ TN AL 2 AR
oAl A RFID, 4 BRIV f5c )12 ) HL -
B 7 o T OR 45 P R 48 R Visual Basic T
K, BEFEE ARG R SQL Server, R4 5%
PR FH ODBC 4% 2

1 ERSH

1.1 REWikitBEA

0BT A S B R GRS T A e
B 5 brE, HEEH T .

(1) Sedbtt . RAIFI SRz 4 Y

KimEE: 2023-06-12 BB 2023-06-25

RFID HARM™ iy, X AL | milp) oL
ARTEF K —BIF I, 752 2 i AT L figt
RITE

(2) SRR b DR AR R A H R 45K
B )z, RfElfie k7 A AT 2k iy T
ZE K, I HARMHA MR E . 2 eV Tr s
B CARK AR, W ELA RS AR SR, A
PRAE T3 52 0 S HIAT A (TCO) TR

(3) AIFEPE . SR LAY I R T H A
A4, MRS ARG EN, R
BRI R A 7 58, BRAIERE 19— B AN o8

A
1.2 ZEWikitHAF

X RGN AL, it Hbsinh

(D) BAEF s, w5 EF, HP o
YIRIRT AATREAT, R AT

(2) ZRGER N8 BE R, 7RO REF ki IH
B o k= AL B

(3) ZORIFIREEE Him A —, it
ARAERIRALE], B B A HILAY i A v
A — 2k

(4) E 50w FTE A B9 D Re /RS2 AL Y

TEEEN: EA984—), B, 4, 8188, R H QA EFHE 528 R <8354 R (1984—), B, A+ 4t
R, BB IARNT,HFR I & A it AU AR B R, E-mail : gdee_chenyang@foxmail.com



55 1419 TR BHECE R RS & S - 87 -
1.3 HAREH e (SHF) A U5 RFID AR, B 0] L3k 3 i

I [ M A ZS TIRIS B AR #2 k= 1C F 32
A JE RFID AT A0 L A M R T %6, AR C
FETIRIS By FEAE L, I HL b5 25 RIS 75 52 30
H s A . FE A 5 B ) 15 A A
LEH DTS, EPITIAELR, TAE
N GORE A 25 78 HL T hR 25 R R e i — 1, 3K
R #8 2 PEl & M %) PG T PR T PR 2 A N A R AR
REl Bz, 7R R AR, BB L S
HL AR N ERAS R AT HE A, BZ i TAR s I
SBRUE— A5 R SR R, A
A B R F R D I R L 1R R T BRI 47
SRR AR 14V A B T LA 9 ) 5 21
FIHE RN AR, S 280 AT ASE o B %
W2k B Bic R B S, R TR,

R o775

ROFAN A :
M by |k
: z == Ll
Rl

Ly, ﬂ' R, L,
| = :*':' =
i i M Vo l

1 BFRERNEERTER

RFID J& — P ifs BE B . 1 400 1% 0 2638 5
AR, EEAERRENMHEE, 125 kHz Al
134.3 kHz A A% (LF) JC J6 RFID Fx 25 4 52 B 25
F10 em N FEAFIT AN SEAERES LT T L
fdi Fi] 13.56 MHz =545 (HF) JCJ RFID bR%5, Al AE

155 100 m 1) 48 fE B e e
1.4 RGEWEXRESR
ARG R FEARELR AN E 2 R,

FUCERLE:
CE D AARR AR ((ERRE )
CEEEZR)SRER) (SR

Wk ) (RgE) (KR

B2 FRFHEMKRIELR

2 Rgigit

2.1 RBEBEAR

A IR R G AL AE AR 8 R AN TR
oy, TR A AR A B A AR
Bl . R TURBIERS  Hrp s 4 B AL
KA B . P ER . RO RS
T INSY EE SN P TG LS CE SN (oA et S R s

AR G0 EREHR SRR 45 TR D RE 1 S B .
e 3 i o

RYERR

| | | |
[Mﬁ%@} {ﬁﬁ%ﬁg [mﬁﬁﬁﬂ [%%%%}

B 3 KRG AL

2.2 RERZRKEN

1~1.5 m FE B R FARZE . W2RAdH 2.45 GHz K R G0 AL A SR PN ] 4 TR

ARG E Y gl k=gt WA E A v RG e Y HiBhv
k8 A A R W SRR AU
BAE R A B Bkio s CESS ES
A B A 5 7 B &
B e AT Koiin g

B KL RN

R4 Y

RGWIET

E: VAT THRES

B4 kRBLEH



- 88 - I 20234

221 ARG BEEGAELA

FRE P AEAE AT SR A AR N AR E) N
7, 5 2R ) B B/ &R, BRI
K r P i A G BIR e &%, R
PEATIIRE, ARG EAEBA AR NI S PR

( wsmr )
v

[ swwEE )
[

< 4
( mewmaeme ) (k@A 8w )

il

(B grenm )

5 BERREFRE

222 RHGEEBFZIHHHELBLA

H T HOREE AN ANE R, PR
VUG P A 484, R AT DAad sk T R IR A7
JHESC . ARGV T P B SEHT, Y
FRIFHEALGE, ZRHAPWMASN, Pk
TP #EART

BT A 6 s

X

PRI RIER A ORI P AR

RPEHW: FReEr =]
EHE): I

6 EXRFE

WnARAA T AR B R i e,
a2 mE 5, W7o, F500m EA—
RIS, G RGEH, FIRE M, KL
e, RGYEdr, A RBERH, SRR 1T
B LKAy TPRIBCE . O A R B
SHE

AR : REEER R R B9 2005705 8158

7 £R@E

2.3 BWEEEIT

FE—ARH RS, B F RE oo A L
Wi Z I A N TERR 22, AT Sz dle e v s
S AR B o B e % WL ) B2 TR 2R o
T SN PR R A T S X R B AR A BE T
T S S R TR 1 RE RS R K L 1Y
Bl FEROR - BB

231 EAHIEER

FEARAG R AT T IK S LR Gy FE 28
P, XA Tl kiR ML AR F
KBRS R . 3R Rk e sk, Hrp s
T IE SR TERE, BT L — > B 1R SR A T
SE, JF H Visual Basic W PT 5 2 i) B4 20 1
FEAF AT A, B b ) B s R AN T A
FEST B A KR, 2R AE Visual Basic HP il i 5
P Ag 3], Rtk RS2 25 R EAT,

F1 KRIEREIEER

G5 FERAATR e K
001 gl VARCHAR 50
002 Hh AR VARCHAR 50
003 F| 3k ] VARCHAR 50
004 NS VARCHAR 50
005 P 1] VARCHAR 50
006 Jr=k VARCHAR 50
007 IRz VARCHAR 50
008 G VARCHAR 50

232 REAEHRKIEER

AR Tl B s AT ) S A T )
AR, k2 PR,



51410 TR el ARSI 5% - 89 -
®2 KRITRIBEES 235 REFHHMEER
G TR e K AR T AR Tl e i — 3, A
001 e VARCHAR 10 BRI 6 Fis o
002 FHulE A VARCHAR 50 K6 KHEEGHIER
003 LREEAK VARCHAR 50 -
EiR=2 TR Bl K
004 e RBREF VARCHAR 50
001  FE VARCHAR 50
233 REFXEHBHEXR 002 It VARCHAR 50
FRAT AT L ARG -8 6 1 5 06K -l 003 VARCHAR 50

MIRAT AT B, IR B A RAF A % A%
Hnde, mME3IPR.

&3 KEEZHER

s TR E3] K
001 #kik VARCHAR 50
002 s VARCHAR 50
003 THRI A ] VARCHAR 50
004 FKHTH VARCHAR 50
005 N VARCHAR 50
006 HfF VARCHAR 50
007  FHiZ4iR VARCHAR 50

234 ZKREBIRXBRIER AR PO E L

TETE ORG24 A, 2SR U ARG 2R
LR [ v B R s, 3K B 5O X 1 A he 15
EEEE, MR E B AR AT, 4
5 R

F4 KEEER
i FEAR 7 K
001 = VARCHAR 10
002  &RHEAK VARCHAR 50
003 I KPR VARCHAR 50
004 e/ NS VARCHAR 50
=5 ZKEPRKKEHRE

4= TEAFR ESSI1] Kz
001  J¥9 VARCHAR 50
002 R Xk VARCHAR 50
003 HiEAR VARCHAR 50
004 [A]FFAA] VARCHAR 50

3 BREFE

R EHEBR

ARG ERBYIE RGN R AR, B
FE RGN A T B FREIRe A LB, 7RIt
IR RGeS AR R R R
R e . KRS R, R EK
P 5 & ol o FRR SRR S E A
BLHBZE B 7 — AR, SO T GRS R GE Y
HIWDRE. WET FR .
3.2 RAEHWRIT

WK R AL 5 R, EE A
RIS I —A> Sstab #4 . — 4> Datagrid 14 ,
TR E R, ARBR T ADO U7 i
FE, WCTRERIN 6 Adode #5544, I ELES AR
B, S anE 8 s .

3.1

EBX

ERIER

HiFFiET

FRER
EHRE

BFER
HiERiER
»

Bl 8 KizRHITIREIREE

W BUG S E WA 9 B .

S TIREAN T

(1) Kz IC 5% . A #% 7T R H RS-8232 (5¢
USB) % 1H S, Aerfin bnl ) ety
DR T EL e 75 mT L MGG e 1 e OB



+ 9 - M AZEH

2023 4F

AR T B E R ), PR B R S il
FH Windows 3 TH A PL FDER SRS g8 P 8 B0 I 152
WEINAE, SRIGHAANEIRED . e8RS %
“EETGEINT, RS E P I REERRRAS

(2) THEME., KNP R RAEE T
R IR NG SRR, AR T
WK AR, 75 BRSO B A B BRI, AR I i AL
TR T R Fln, THRIECk 201,
TR A B M Sl 1024 4, R A RBCh
60001, F {4 K N B3 ECH 2504~

(3) FEHURYZE . IRAS 25 sz b o5 . A
B SRR

wewn | terx | weses | smAnas | smmsss | wmsues |
TG WEBRMEE
FRER®
HAERD
SREAED
ERED
e )
EXT)
iR
@:

E 9 Kigesges

4 L5iE

FF RFID (8 REI T (A B R &8, nl fig
RS RENE . M T IRME, LA, HAR
S I T S 1 D & R L R (Y At U T o
T IKE I ROR B R A 2 3 B — AN Y
Y EEIELEN T ARG B TR C/S R
MG GTEE GIS =&, KA I GPS &7

) RE #2138 {5 (GPRS. 3G. 4G 3 5G)H A,
ifﬂﬁbﬂ%ﬁ% N %%B@&E%’éz Lo

[8]

[9]

[10]

[11]

EERE e R, T AL AT g d &K
g2 2 4[] ], AR H AL, 2020(2) : 103-108.
e, B RIZE E . HRART RS RYE
WAGHRE IFA)]. iS5 15 84,2021 (4) :
103-106.
MNHLPE ELE GRIEGEREH DA T
Zoowixat 5 A ]] AR AL, 2019(16) -
91-96.

W, 23, AT 5GHK M RAMG RN A Sk
RAEBR S B A[]]. A AT, 2021 (6) -
55-60.

AHE, KT NFCH ARG P A F I £ 409
%5 M. AT RS &, 2015,36(4)
1068-1073.

FE &%, LHA . AT RFIDH AWM X & 3biE
TR F I AL[]] B F i T42,2020,28(3):
129-134.

RiAEE REH . LT GPS Wi b KA E AR
gehgikat 5 =[] wMBEAK,2005,29(7):78-82.
FHL,EAR I, F AT RAD ARG K& )™
FRETE AL KEaRAF, 20106, 34
(4):166-169.

FRB. A TRARATF S SBAHETREETE R
gk 5 m AR R[] s 4R 5 3 K, 2023, 19
(3):116-119.
EERATES, BER,F. A TRRAEGEF
RAGHERALEZHR]] XFHEARE EA, 2021,
39(10):119-122.

B R FE VAT, B &, F . e KA A F FEeR
BB LR A GIR]] e TR K,
2021,50(3):35-39

Development and design of intelligent patrol inspection management
system

Wang Dong', Chen Yang™

(1. Department of Finance and Commerce, Qinghai Higher Vocational and Technical Institute, Haidong 810006, China;
2. School of Management, Guangzhou University, Guangzhou 510006, China)

Abstract: Taking the advantages of RFID short range, high-frequency wireless communication technology, combining elec-

tronic tag, automation technology, database, management system to design the intelligent patrol inspection management system.

This system adopts Visual Basic as development tool, SQL Server as database, ODBC for the connection of system and database, in

order to help relevant departments improve and optimize the capability and efficiency of inspection management work.

Keywords: patrol inspection; management system; software development; work efficiency
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A sharing and mutual assistance system of ideological and political
education resources for university courses based on Chinese word
segmentation algorithm and crowdsourcing collaboration

Zhang Lu, Tong Yingjia, Ma Hua

(College of Information Science and Engineering, Hunan Normal University, Changsha 410081, China)

Abstract: In recent years, more college teachers have participated in the teaching reform practice of “Curriculum Ideology

and Politics”. However, they often face the problems of single innovative ideas, low efficiency in finding reference resources, and in-

sufficient skills and energy in creating teaching resources. To address the shortcomings of the existing research, a sharing and mu-

tual assistance system of ideological and political education resources for university courses is designed and implemented based on

Chinese word segmentation algorithm and crowdsourcing collaboration. The system uses the TF-IDF algorithm and crowdsourcing

mechanism to integrate ideological and political resources of courses on the Internet, connects multiple platforms and participants,

and is develops by using Spring Boot and Vue frameworks. The system consists of modules, including collaborative assistance, cur-

riculum ideology and politics, discussion forum, resource retrieval, personal center, and on so, and can provide auxiliary support for

college teachers in ideological and political education in course teaching and has good application value.

Keywords: ideological and political education in course teaching; resources sharing and mutual assistance; Chinese word

segmentation algorithm; crowdsourcing collaboration
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FHE . NGRS BOF G HERE T BT IO K
I3 T k™ fh RS, i — 20 P vy W AR G
TARE AR ORI MR . P B IKE
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The construction of selenium resource platform in Hubei province
based on cloud GIS

Yang Shu', Hu Weilu**"

(1. Hubei Institute of Geoscience, Hubei Selenium Industrial Research Institute, Wuhan 430034, China;
2. WSGRI Engineering & Surveying Incorporation Limited, Wuhan 430080, China;
3. WSGRI Smart City(Wuhan) Engineering Technology Co., Ltd., Wuhan 430073, China)

Abstract: In order to improve the information level of selenium resource data in Hubei province and realize the application of
selenium resource big data, a selenium resource information platform in Hubei province was constructed based on cloud GIS tech-
nology. The “One map” of selenium resources in Hubei province is established in the form of cloud GIS combining maps and statis-
tical charts, which visually and dynamically displays the work degree of selenium resource investigation in Hubei province, sam-
pling point information, selenium resource level in the survey area, selenium rich crops and other data statistical analysis through a
large visual screen. At the same time, the whole platform serves as a management and application platform for selenium rich data in
Hubei province. The construction results show that the selenium rich resource information platform in Hubei province has realized
the dynamic visual display function of selenium resource information in Hubei province, and provided technical support for the
management and application of selenium resource big data in Hubei province.

Keywords: selenium resource; cloud GIS; one map; dynamic visualization

(EBEF99T)

Research on Web3D based intelligent analysis system for
traditional Chinese medicine olfactory diagnosis

Ou Jinfeng, LiZhenpeng, Liao Jiazhen, Huang Feixiong, Zhou Huaying', Zhang Qi
(College of Medical Information Engineering, Guangdong Pharmaceutical University, Guangzhou 510006, China)

Abstract: The complexity and instability of human body odor information makes the research on traditional Chinese medicine
olfactory diagnosis lag far behind other facial and pulse diagnoses. Based on bionic olfactory technology and artificial neural net-
work technology, this work establishes an intelligent analytical model for traditional Chinese medicine olfactory diagnosis. At the
same time, Web3D visualization technology is applied to the intelligent analysis and research of traditional Chinese medicine olfac-
tory diagnosis, which realized the complex analysis process of traditional Chinese medicine olfactory diagnosis with intuitive and
vivid three-dimensional scene images. This study will contribute to promoting information fusion of the four diagnostic methods of
traditional Chinese medicine and remote assisted diagnosis and treatment of traditional Chinese medicine.

Keywords: Web3D; TCM olfactory diagnosis; 3D visualization
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(MK BB . #5M 225000)
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e d, A WinCC A ERMAF A2 AR, Tt ey B et a ek, B ds, RAABER R K

1. AT AL
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0 35I§
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FERG DL Mas i 30 7 8 B

AT PEITF 300PLC %1 T —204 [ 3l
ERH AR EFAHECE, HHEELHANT,
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REEIT R E R RS, E8AH
PEAEHE | B VLR R A
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TAE . WO ERIE G R s g Lk
B, T B IR R i YE B, R

I EHE: 2023-04-10 &R BHI: 2023-04-25

b

BRI . WX TR RERR L, T
TR E] | RTVRCR, RADER LA

B RCEAS TR L, A g4 B
M E . KSR E AT, BT iiE 8 LK
18 e B B R H )R 5.5 kW HLPLKE
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2 REECERFHBEFIZIT

2.1 BEBHIE
B3 Tolk s s M4k, HBZm

HEWB: #XFFRSHF AT E L F AR B (20230111230); T 74 55 A K5 400340 k) 43+ XA
B (202213987003Y); T4 @R FAaFF — M B (20208)A2373)

EER N SAEE2000—), 4, T R WAL, F L, AR F AL — R4 KEF(1982—), &, L R M AL
4, B HI% R @ APRE R Bl B AEER . B F (1989—) , &, it R M A, AR, BRI, AR 7 @) A B

) i& B B B, E-mail : 060080@yzu.edu.cn
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A . FERT o BRI E L R . A X Le
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JRHAHF . e R EAEREW R, PSI .
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ERA T EB[]] REHEE 25, 2020,45
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B ITREMEITS5LH

KXE

R A =B KRR SRS, T 510450)

FEE: 4T AT A M A6 RO SRR R AULE &

Rit—ATRRASH TR, FTARGTHEZE, AT

NodeJs &% 32 & NPM FF & — A4 47 T B, A package.json SUAF 3R B 4 & 48 K 6945 B ok & RRBAE B, BAaR R mAR
5B AR B R T 69T AR S SF B 3 R 0 RS AR Bl R A U TR, RGEE ERR BN EREAN, RAE
R AT T AR SR, Tl R 8 SRR A TR R A i AR AT B R

X818 : NodeJs; NPM; NPX; GitHub; WorkFlow; MRAR

0 35§

BEAE Web AR K, Bk H b o £
TR B 22, iy i 5 AR AR BT e A A P
KM, HTML, Javascript, Css 25§ ¥4 AR
BRI R LA e o 2009 4F 5 H Ryan
Dahl &7 T NodeJs, J&—~3&TF Chrome V8 5|4
[ JavaScript 35 47 #8555, il JavaScript 1247 1E Ik
5 TT & &, A A# JavaSeript B T 42 BK A
MR Z I &2 . 20104F 1 A, Nodels
BAFELE P T A NPM AL IE S B2, 45 Nodels
FEIUH rhitg i TSN 7 8. 21 LT BT A T
3 250 H # B A IT Nodels SRR AR, IR T
REMF BmrmI HAE TR, W Vie, Web-
pack . Rollup %%, I HWC LAFAHMREZ A LLH
SIS RAUE B AE 1, AH R A A 2
FI O BC B 4 MR B A RE 52 LAY [R] ) o
T package.json UL 20 & T F 209 MRS
B WA FR . AT EFE L JF IR
55, B> Nodes BRG0P0 20 41 35 — 1>
package.json SCH4F, W] DL i package.json SCIF3R
FLHARBEALF R

AR SCHE A I R B package. json SCA HL A AH
KA B A 8l 2B B AR SR 0 R

i EHE: 2023-04-03 EFREH: 2023-04-23

SEBUITA RV ARCR , Jors AR A e B AL RE F 3h
AIACHS B RS R, TR A2 8 2 Al 10 H A
HETHARZ, #iZTAIF LN —4> Nodels K fif
ST R, feihx TRAETA Rm o H i,
A LA SR % TR

1 HEXFEAR

NodeJs J& Ryan Dahl F 2009 4 % # i) — > IF
B H, Z&—A3ET Chrome V8 5| %, fEME P
T A4 I 4% IR 55 55 N FH ) JavaScript WATFE &,
FURTB 2 B 204 Fh Web BT R0 H o

NPM A9 4 % & NodeJs Package Manager, &
— > NodeJs LB A TR, E2MNEH
75 19 KA1 Node s BBk (£2) BOBRIHE o

package.json J&: 3 F NPM R ) NodeJ s B
(B) ILZFAFAE YRR SCHF, ALARBIR A PR . R
ARG AR BRBE L SCHE T AR RTE
IBATIAAS | BRI A1 R

npx ) 4= FK J& execute npm package binaries,
J& NPMS.2 U B 19 fir & T B, J&—> NPM
IPATE, AT TP T &R

GitHub F 2008 4R IE B2k, J2—~Hi i JF
U5 B FAA B H 4B 5

workflow L2 GitHub Actions H9BC & SC4:,

EE® . =@ EHH RLR(1983—), B, 8+, & L, BF50F @ 8 Web JF A H A, E-mail : xqkeji@foxmail.com
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TETAEACHS G 1Y .github/workflows/ H 5 T . It
i, 5—> npm_publish.yaml (4, 1760 H 5%
B2 .github/workflows/publish.yaml, GitHub H %
% B . github/workflows H & T BLTAIA .yml SCA4,
YA E B ey B a3 S R
2 EItAR

B eI package.json 115 B A 34 A

RS B, AR5 AT A pgAUes H ¢, JF
B R B A A S SO R TR .

2.1 RBMEIE SRR

/*!

* § {pkg.name| v${pkg.version| (§{pkg.homepage!)

* Author § { pkg.author

* LICENSE $ {pkg.license |

* Copyright § {year} ${pkg.author|

*/

pkg 4 fi# BT package. json SC I J5 BY XF 4,
name A5 H 4 FRARAE B FR . version N IUAS S |
homepage J'E 77 T . author NWAKAEH . Li-
cense N AR AR | year s MR i >4 Hi I [H] £k HL
HIAEA
2.2 PATHE

il 1 NPM & 7ii Node]Js 155 He 38 5 # )2 48 &
dist H 5% (R g o8 U A HS B S ) A7 & A, Al LA
BROIAFH dist H ST A A Sk, IF i mAt
T RUR A S50 AT LA 2 KR A A R oK, ] Al
SOV P S BN SRR H sk, R
JnHGE R, a1 s

HHfipackage. jsond: |/ W3 11
FRARHE FAUE B

i filtn: npx xq-banner
PHUR P (e | sre/es /s

] E%ﬁ B "AP; %;/tsﬂlsrzﬁg\ﬁgﬁ
FEMHR
ZRINH SR 21T
FEMH FEH —
Ebevel

FIHZ H A, tsy . js. .scss. . CsSa
.d.ts. . cjs. . mjsEEYRE 4 A SOk,
FEAESCA TR N RS A A5

B 1 BfFmiE

3 =XI|

3.1 ikt

FIFAr AT 200, Al FH mkdir B g H 5%
xq-banner, ffi ] cd A & i ABIHH %, AT
npm init FIEA AR, 42 BEAR 7R 58 AR N 15 2 1)
W, R4 H 3158 package.json AN, )5
FHAR H AR S v L I8 2 5 19 package.json P 2%
LU

%

« S ”
name’ : “xq-banner”,
Ly ”

“version”: “1.0.0”,

“description” : “Node]Js ¥ LAY fAUE B Ay 4 1T

M
4
o

“type”: “module”,

“files”: [ “bin” ],

“bin”: |

“xq—banner”: “./bin/banner.js”
b
“repository”: |
“type”: “git”,
“url”: “https://github.com/xgkeji/xq-banner.git”

f,

“keywords” : [ “HTMLS5”, “JavaScript” , “Nodejs” ,
“Banner” |,

“author”: “xqkeji.cn”,

“license”: “SSPL-1.0",

“homepage”: “https://xqkeji.cn/”

F
J& T name ZE LR AIE7E npm BB A Hh o B —

0, A BERAT T o R T AR SO B —
> NodeJs A4 T B, 22145 %€ bin J&HEME,
ZJEME B E AT A, SRR, RN
N RR FE SCE, 9040 { “xq-banner” : “./bin/ban-
ner.js” |, FIRIZBIAFIE xq-banner fir %>, 4,
7 xq—banner A, R sT /bin/banner.js’
AORE R SCE
3.2 BFEA

(1) #fi % package.json 48 . FH P &A% C
SEHR Y xq-banner BEE R, 2K FR 4 B AR
LT #) node_modules H 5%, [F] s} xq—banner iy
AHATHIJE “/bin/banner.js’ 3CF, banner.js 3C
PEAE A P B H SR B8 42 4 “node_modules/
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xq—banner/bin/banner.js’, P I PR pack-
age.json A AN XF T banner.js SCHFRY AR N C L
/..I..Ipackage.json’ .

(2) A ARES AL AR & o i %€ package. json
ARG, 8 A JSON T EALf# #T package. json [
A, T LAAS B package.json B T A 5 B . [R]BS
it H I TR, MR YR 04T B[R] 45 21 > 17 Y
0y o B R 2.1 7 AR A U A A5 R o

(3) ACA S, ACAS SR DL github T 5
& : https://github.com/xqkeji/xq—banner,

3.3 &A%

i HFF R 5E M — 1 NPMBLER S, AT DL
npm publish Ay K 5¢ WL A, H2E— MBIy H
RS HRIE 4 2 github P& L, BT LUR]
github 19 TAE 3 R 58 W A 3l % A 3] https://www.
npmjs.com/]R 55 #% |- o

(1) %55 npmjs K 7, FFATEHE—14 Access
Token,

WK 27~ , 1F New Access Token B [ i A
Access Token [ name J& P, 2R 5 3£ £ H F Pub-
lish, #J5 A7 ‘Generate Token’ J&Ri2s fli—

A~ Access Token,

New Access Token

Access tokens can be used instead of your password when using the npm CLI to download or
publish packages.

Name

xq-banner

Select type

The type of access token defines its permissions. Read more about types of access tokens.

© Read-only
A read-only token can download public or private packages from the npm registry.
© Automation
An automation token will bypass two-factor authentication (2FA) when publishing. If
you have 2FA enabled, you will not be prompted when using an automation token,
making it suitable for CI/CD workflows.

@® Publish
A publish token can read and publish packages to the npm registry. If you have 2FA
enabled, it will be required when using this token

Generate Token

2 fl]# Access Token

(2) £ xq—banner 1Y github 1 #% 4 B 8 — A4~
TAERFE (workflow) o

mE 3 PR, PR TAERAR RS 24
XFEE ), HA$1 {secrets.npm_token | | J& 8 &%
(1), 183 npmjs RS54 11 Access Token fH .

¥ main ~ | xg-banner/ .github / workflows / npm-publish.yml

‘_L, xgkeji Update npm-publish.yml

Aa 1 contributor

16 lines (15 sloc) 356 Bytes

name: Node.js Package

on:

jobs:

1
2
3 create
5 publish-npm:

runs-on: ubuntu-latest

3 steps:

8 - uses: actions/checkout@v3

9 - uses: actions/setup-node@v3

18 with:

11 node-version: 16

12 registry-url: nttps://registry.npmjs.org/
13 - run: npm publish

14 env:

15 MODE_AUTH_TOKEN: ${{secrets.npm_token}}

3 EREHTIERENRED

(3)%F xq—banner i) github {015 #2235 4 .

Actions secrets / New secret

Name *

npm_token

Secret

B 4 githubREBEFEZFHTE

Name N %52 7K, 5 TAE RS B Y
${ {secrets.npm_token| | Z4FRIEHFF—E. Secret
5 npmijs AR 554 LA B Access Token [A1E

W LL = AP IRIE, A EAE github (US4
OB — AR, 2 A 3044 xg-banner {8
Bt 22 B AR A L ) B & AR B npmijs IRk 55 5 FAY
xq-banner i

4 A

(1) 2%,

T 2 F SIS A S A npm SR F 5%
T, $UATA2 . npm ixq-banner, %% xq—banner
B, sl s iR
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PS F:\docker\npm\xq-confirm> npm i xg-banner

added 1 package, and a ted 174 packages in 2s

B 5 =% xq-banner

(2) .

G 2% xq-banner BLHR 5, AT DL B HUAT npx
xq-banner 4 dist H & T 9 A A CH 75 i AR AL
58, e lK npx xq—banner fir S B 3 pack-
age.json (R S THT, AEESERUS A ST .
package.json BUITHEEINA 7501 | “build” : “npx
unbuild && npm run convert && npm run min &&

npx xq—banner” { o P THER WA 6 FiR .

Ps F:\docker\npm\xg-confirm> npm run build

> xg-confirm@l.8.9 build
> npx unbuild && npm run convert & npm run min && npx xq-banner

Bl 6 #1117 package.jsontiE a4

PATIGF L H S8 dist T A9 TG QRS SO T
s H S EINAT A RRALLE R

/%!
* xq—confirm v1.0.9 (https://xgkeji. cn/demo/xq—-
confirm)
* Author xqkeji.cn
* LICENSE SSPL-1.0
* Copyright 2023 xqkeji.cn
*/

5 Z5iE
ASCE H NPM AR AR, FF A T —41]

DL 3 A5 2 AT xq—banner #HR (AR ERIA S
T8 dist H s B9 BT A RS SCHETIOES B 3l

SR ACHS A S ARAUE B o N B xq-
banner #3568 S TG T AL AT ML, FFAE ED
HBECE, [FIEF xq-banner & —1> Node]Js iT 217
it i H TR H, AR 8 rY
FHE

S0k

[1] kL. Bootstrap £ & AF i AE 6 T & 5 & A [J]. #&
W iE,2022,38(12):99-102.

[2] FZE%#,H%,%8F R, % . Cordova-NodeJS 4 &,
WBEAAZ BIRSE R4 A EM TS B A L2019,
55(6):209-217.

[3] FEA4), k4 H . K T NodeJS+Express 1E 22 49 22 &
AR H S ek 5 L)) A EAVE S, 2017, 44
(52):596-599.

[4] BAEE . KT React 15 & ¥ AL 3% A shik
EIAMEFSEAD] v . bFR@ERF,
2020.

[5] YOU E, CAPELETTO M, RAUCH G, et al. Get-
ting started [EB/OL]. (2023-01-26) [2023-02-18].
https://vitejs.dev/guide/.

[6] TAEGERT ATKINSON L, BEDFORD G, KULAI
A, et al. Introduction[ EB/OL].(2023-01-21) [2023-
04-011. https://rollupjs.org/introduction/.

[7] THOMSON E, BORINS M, RIENSTRA M, et al.
About npm [EB/OL]. (2022-08-28) [2023-02-18].
https://docs.npmjs.com/about—npm.

[8] MARCHAN K,SCHLUETER I Z, CLARKE D, et
al. Execute npm package binaries[EB/OL1(2021-03-10)
[2023-02-18]. https://www.npmjs.com/package/npx.

[9] FEA, Gi& ABX,F. ATRENZMAENY
TR AL R BT R H AN TR ML []]. #+ F
AU 5 A, 2021,38(8) :64-71,77.

[10] K& . @& TR I LA K BR Tk & 2L AL

WS B, AT DL o a4 17 S 5088 @ HoAth H LBk i[D]. ki BrAtd k% ,2010.

Design and implementation of NodeJs add code copyright information
command tool

Zhang Wenhao®

(Faculty of Big Data and Computing, Guangdong Baiyun University, Guangzhou 510450, China)

Abstract: In order to add copyright information to the code files built by the front—end project, designing a tool to complete it
automatically and improve work efficiency. Developing a command line tool based on the NodeJs package manager NPM, obtain in-
formation related to the author from the package.json file to generate copyright information, and finally scan all code files in the tar-
get directory of the front—end code and automatically add the generated copyright information to the code file top. Finally, the re-
sults of practical application show that the command line tool designed by this method is simple and easy to use, and can meet the
requirement of automatically adding copyright information at the top of the code file.

Keywords: NodeJs; NPM; NPX; GitHub; workflow; copyright
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nEE, FER, FEF

(R EA MRS A Al Db g, 8 266580)

WE: AHERgeENEENEZ LS, BAMRE., BINARAEFEE, FEMLEERINING AT %
A3, AR E BTG RRGNIEFEE, SR AE T, AN 3dsMax & ZBEA FESH AR S, A
Unreal Engine AMEA TR %, MEREZKREY T, BEEZTUETHTC Vive X &S5 EM T MR L, FAHAF
B FHRMREE F T, FEAW, AT Unreal Engine o HTC Vive 81 A A G XN A AN TRGF AN L AT AL

APRLAA RIAFAIIREAEA

KA EMILE; Unreal Engine; @A I3 ; K4 3E; 3dsMax

0 35

B ] R 28 T A e o i A0 T 5 SR ) A B
B, ARl AR EUR R B, SR,
SIGEA KT BE . SRR . DL
Ui . AL EATE . W IRITE | il AR 2 KUK
FEAE T IB AT AR GG 1t 72 vh 5yt e e i
Hi, ZaiiltoEE, EFoaaeifilnmE
FHE A HE EIRAE B, X R B UIE A
IR AR B S, Mikzik, EHRENEANS
TSN LR M, DABUR ME IS 3100 21 15
YIREE , MELAE 2% 5L 35 RS TE R ZGH.

Bifi & K LR S (virtual reality, VR)FARAYA
&, FINHAZHANE | DU R R = A 58
I REAE AT LIRS A8 B3 — G Bl A R A
AT R R G H, A ERAEE AT . W
fih b A R A L AR G [ B o g ] =
Yz N FP BT 2 HET, B
FORE Ok Z 30 T 1 By Bl
ZEIE AR A BRI, X2 BB R E R R
PRI G R RS T E R BB AR HEE S

KA 2023-03-29 ERBH: 2023-06-19

AR SCHs HE LS R 5 S 4 )
ARG, T S HR il S 3 R Y XU B AR
VO A BRI 7 5 A B AR, A 3dsMax
FENT AR T A Unreal Engine 4 51 %8, F| H
HTC Vive VE Rk th i 25, 4 @I % 2 4
Wik R G, LR, ZRGX R
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R T B A AR

1 REFRRESINEE

1.1 RaFRAE
A% 2RI ZR G R R AT & — R
TARLH M IF R, W EmA s
TR 5, HBEEIFRRAEME R, FEH
HEABE . BB B SRR R, R4S A
ST 582 35V P AN N S N E o)
2 H 5 Msg B AT B AR SR T B
BRI HEST, ARG RS CAD AR B IE A
AT SR, A 3dsMax 47 BRI 45 1Y = 4k
AL, W AH I S 0 A, R R S L

EE£WB: TEBHXF(4A)RFACFHNER B (202110032)
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% R SO 5 A Unreal Engine 4 1, JE77I05
BB TR B, 255 IR 40 Ja IR 10647 37 5o
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THFR A BAE T, SN 2 B Yife, m&
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(B | BRE
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Design of oil and gas well site safety training system based on virtual reality

Yuan Dexin’, Li Jiajun, Li Jiaping
(Petroleum Industry Training Center, China University of Petroleum, Qingdao 266580, China)

Abstract: Aiming at the problems of traditional safety training such as lack of interaction, boring format, and poor training ef-
fectiveness, virtual reality technology is introduced into oil and gas well site safety training, by refining typical risk hazards in oil
and gas well sites, designing reasonable interaction scenarios, using 3dsMax to establish models, producing dynamic model anima-
tions, and using Unreal Engine 4 as a development engine to build interactive experience scenarios. Operators can interact with vir-
tual spaces through HTC Vive devices to experience and learn oil and gas well site accidents. The practice has shown that the oil
and gas well site safety training system based on Unreal Engine and HTC Vive promotes students’ safety awareness and skills.

Keywords: virtual reality; Unreal Engine; oil and gas well site; safety training; 3dsMax
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A sleep monitoring device based on STM32

Kang Chuyang", Shao Yifei', Chen Mingdi’, Zhang Jingyue’, Ran Zhijian’

(1. School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China;
2. School of Materials Science and Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: With the progress of technology and the development of techniques, we are able to detect our body status and moni-
tor our health in real time through some simple devices and equipment. The article proposes an intelligent anti-snoring device
based on STM32 for snoring during sleep. By driving the system with STM32, the user’s sleep condition can be monitored in real
time. The vibration module is turned on and off to stop snoring to some extent, providing users with a better sleep experience.

Keywords: STM32; serial communication; sleep monitoring

(E#F1087)

The design of intelligent storage and transportation granary based on
Siemens PLC

Yan Jiajia, Zhang Zhiping, Lyu Xiaoxiao"
(Guangling College of Yangzhou University, Yangzhou 225000, China)

Abstract: The intelligent storage and transportation granary control system was designed based on Siemens 300PLC program-
mable controller. The control of motor speed for the control system by using a G130 frequency converter. The system detects the sig-
nal of grain entering and exiting warehouse through photoelectric sensors, and displays the real-time storage capacity of the ware-
house through indicator lights. The basic functions of the warehousing system, such as start and stop, feeding and discharging ac-
tion, full and empty warehouse alarm, was realized by writing control programs, which was debugged by WinCC configuration soft-
ware simulation program. The designed intelligent storage and transportation granary realizes the refined, modern and intelligent
storage management system, showing the advantages of low cost and high transportation efficiency.

Keywords: intelligent storage and transportation granary; Siemens 300PLC; intelligent control; sensor
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