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JF5 from params module arguments
0 -1 3520 Conv [3,32,6,2,2]
1 -1 18560 Conv [32,64,3,2]
2 -1 13248 C3_MLP [64,64,1]
3 -1 73984 Cony [64,128,3,2]
4 -1 71168 C3_MLP [128,128,2]
5 -1 295424 Cony [128,256,3,2]
6 -1 357888  C3_MLP [256,256,3]
7 -1 1180672 Conv [256,512,3,2]
8 -1 826368 C3_MLP [512,512,1]
9 -1 656896 SPPF [512,512,5]
10 -1 131584 Cony [512,256,1,1]
11 -1 0 Upsample [None,2 ‘nearest’ ]
12 [-1,6] 0 Concat [1]
13 -1 272896  C3_MLP [512,256,1,False]
14 -1 8192  SEAttention [256]
15 -1 33024 Conv [256,128,1,1]
16 -1 0 Upsample [None,?2, ‘nearest’ |
17 [-1,4] 0 Concat [1]
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3.2 %H%s

S 56 BT FH A0 8504 52 DeepTrash > S i il
(RE AT . AR | IH 4 ) e i 5 R
AR e P 3K S LA A T o L R RN DL
D725 SART,  AE T G M fz e T R 1) 7 I
FREE . B ERE T 3RS b Rk ik,
Sk B ARG I B AR T 8 AU B A ) O
HE, BURE DA T &R RS, Ui
RS BRI . BRI AR, Xk
R 53 3 H ARAS I Y [A]— 251

BIE AL T 1900 MR I 2k 1% . 637 I
MHA SR . 637 fRIRIEEIER, Lh6 =2 : 2/ Ll
X153, HA o & IR A AT A RIS,
AT SN S s o

5 DeepTrash ##&5 B & R

3.3 AEBALZKBLERN

2450 T AR TE 48 4R DeepTrash I
F R 25 5 . v LU H G IS 19 YOLOVS-MS A%
RYESHE . W . A ERRA mAP 445 b
AR AR TR . AR SO R AR 1
YOLO 53k, J& B o i A i LA T 2 1
SR, ML T YOLOVS 75 52 55 K (1 2 i ]
HNFR 20T DL B AT Z B 4 R e bR i 22 FEAS
K, IR SCR ] YOLOVS BRI SEAT et
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F2 AREEBIEERILE

jreil S Precision/%  Recall/% — mAP@0.5/%
SSD 23612246 82.5 64.0 70.6
EfficientDet 3828002 78.2 61.2 69.7
YOLOV3 8666692 82.6 66.4 724
YOLOv4 9103334 84.4 67.3 75.1
YOLOvS 7012822 84.8 68.0 76.7
YOLOv6 18751698 85.3 70.9 78.1
YOLOv7 36481772 87.5 70.0 77.9
YOLOvS 3005843 81.9 69.4 75.7
YOLOv5-MS 5790486 87.9 69.8 79.1

3.4 BEmLlk

T HE 4 T I IE AR SCHR H B B R AE H bR
K RE 7 TR AR BSOR DA B AR 9% 4% T Lk
Tk A RME, FoATHE YOLOVSs i JE At kit
T-LH RS, B SR AR R ) 28
AN ZRE 15, DL O 5256 10 ] Eo o el {5 B2
S ZE R LEE 3,

£3 HEXB

15 C3_MLP SEAttention EloU Z%i Precision/% Recall/% mAP@0.5/%

1 x x x 7012822 848 68.0 76.7
2 N x x 5782294 856 67.7 76.0
3 x N x 7021014 82.6 705 776
4 N N x 5790486 82.1 65.2 75.3
5 x J V7021014 855 69.7 77.9
6 N x V5782294 866 715 79.6
7 N N V5790486 87.9 69.8 79.1

AT WEER 3 R, FROTAT DR B, TEd
JEUIR ) YOLOVS BEAY v i) C3 BEHE ey C3_MLP
BT, RS RORIN D T 2517.4%. X AL
KRR T H M, dF - ERE e T
7 1] 3R T RE BE XA, R RS o B A A e
%, [EEF, 5] A SEAttention V¥ & 1 AL | A1 2K
JH EloU S PFAL BARNE Y 58, mARIE m TR b
MSH, IXPREER A T WA R SR T, MRT
RMUEATR S BEY , AEHESE 1 2~3 40
I3 Ho

AN, 75 B SEAttention 7 B 1 HLH] Y
B WA RE S LA R . Kk, FATHAT
T S H SRR RS AR E T SEAttention {3 &

TIHLHI RO . 85— 50 AE YOLOVS 9 head
B H (4 5 — )2 C3_MLP J5 #5781 T SEAttention
HEEIIHUE . 58 4 LI AE YOLOVS Y head 15
Hedr i 58 = /2 C3_MLP J5 5| A SEAttention 1 =
JIHLH o 5 = 4l 5258 7E head BT R 1Y 2 — 2
C3_MLP 55| A SEAttention 71 7 Sy ML, 528645
R4,

R4 AEALLEH) SEAttention RSG5 R

415 E i Precision/%  Recall/% mAP@0.5/%
1 5833494 84.5 70.8 78.3
2 5800726 82.2 70.1 772
3 5790486 87.9 69.8 79.1

GaFIE, NRARENMEDR K, ¥
C3_MLP #Ht 5 SEAttention 1% 2 I ML AHEE &
I3 3 EloU J5 2R PPAR A I AE (1 B i, REAZ IR
(GNP e B

TEIX L S5 vh, FRATT i 78 A [ A9 oL
51 SEAttention £ S L, BIERRRAED
T I HLHI T SR o X P Se g 2 2R, JR
10T RLBFEAS AN [6) 57 & 1) SE Attention {3 75 77 ALl
XoF I PE BB A SR o Fe 240 28 7E head B T4
—JZ C3_MLP J5 5] A SEAttention 7T & 77 #L | fig
i A Foe AR AR R 235
3.5 KBEZRAMW

Kl 6/~ T YOLOvVS Bk IS ) YOLOVS-
MS 57 7 DeepTrash Z0H8 4 W 547 14 B A5 A
ZERST I

rash_plastic 0.29 1 A
\ 4! trash_plastic 0.36
3 :

trash_plastic 0.34 &
'

(a) YOLOVS SR Al

rash_plastic 0.71 i

(b) YOLOv5-MS SZ5a %0 K]

E 6 YOLOV5FYOLOV5-MS &8 3tEE



5573 SKAEZESF . ST EGIE YOLOVS (7K T H ARG A A -7

MIE 6 T LLFEF], YOLOvS Bk 47 il fE20 bt
— BRI A Hir, 6 E A B
Rl B b ) B AT B AR, 82 B — 2e A Y
o, 3 itk S B9 YOLOVS-MS A LA ke ff i3k 4
[, Z5REW, S5)EAR YOLOVS HLL, st &
12 YOLOv5-MS 1EiZ 805 5 1 19 H An A K 22 5
R DUEE R XEE TSGR AE B AR
K AT 45 L A st
3.6 HthfiEEwir

YT KT B ARSI o KT b5 3R N A 5 3
P, ARSCEE EE R T DeepTrash £ 5k i#F
TR TR AN 2R, 8 T B f& YOLOvS-MS 117
AR, FoMT7E TrashCan £ & 2191 F7 T
S8 TrashCan BUHREM & T 7212 AR ERIE ,
HApYIEMET 6065 HEG, BIEELE T
1147 W& ER, 0% T K PRk . @K a
(ROVs) LA J 45 F it I A 9 F1 51 40 i WL 5 485 3
TrashCan ZH5 8 I EEOK A T B AT ERL 4L
ARHLAY (JAMSTEC) 3 4] (1) J-EDI (JAMSTEC TR 1
EG T AR ) B g . xRS S A 1982
AF LK JAMSTEC #4138 35 WK #4878 B AR 15 45
MR E . W RIS, AR
e B AL A N AE R X 8 Y 1 Sy 3R T A
T BT R KA

25 B8 T YOLOvS5-MS 45 A ¥F TrashCan %
P4 E AT IR Z5 2 . RS LUE H,
AL F IR AR M4 YOLOVS, BiEJ5 i YOLOvS-MS
FERGHAE DA T 1.9 E 2008, 7EmAPF bR I
PR T 03 A8 [FIBFERUERT, PR A
) Pl A5 T Ak 3L RS 76 4 B A () A R, {H NMS
CAEAR AE M) Fir 46 2% (4 B E] YOLOvS B 7 4k
7%0.8 ms, YOLOvS-MSHIHEIAETR 0.7 ms, H L AT
UL YOLOvV5-MS 55 54 119 52 2% F8 B AR XA AIG, Il
SRR ABARXT AR, AT U ZRAn i

R 5 TrashCan#iE&EERXFLL (%)

I Precision Recall mAP@0.5
YOLOv5 76.3 65.0 67.7
YOLOv5-MS 78.2 63.0 68.0

ASCE AL G2 YOLOVS 5k dh AT 1 ek
A R C3 K C3_MLP., fdi ] EloU T4k
6 HE 19 55 2 A 2 AE YOLOVS Fi8 head S i | A
T SEAttention 5, W% T B 3% I PERE$E TE
AR T IRUAR I 2K 454, A SO R332 7E Deep-
Trash 7K T Wi 48 P BOARS BA E 4 1 314>
Hor s, BIEFERT 1.8 A/ A, mAP@O.S
P T 240 A A, FNSHERTHET 17440
By, [R B FE TrashCan 048 5 [ 19 SL 46 2%
WA BT EET; o BRAIE T BT 0 0 R s B A AL
PR, e C3BEH Sk C3_MLP 545 T FRE 452 B fE
71, EloU My AL TR IUHE A UCFLJE , 1 SE-
Attention B ) A Bl F £ T4 % 55 2 H AR 019 ¢
o RS ER S LIS T BE AT, (A4
FEAE—SE L F 25 (8] o ARk 55 mT DLtk — 2
AL SRE T, JFAE )iz A B 4R A
N s A A TS IE

S
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ECPANet: —fEF FE NN ERESIRHELNKBER B FE

DOTI: 10.3969/].issn.1007-1423.2024.07.002

SR, HAE, & #
(PUNIRAAHFE B BE, W#ER 610065)

WE: EREFIHRT, BRHEMNLGPR A REFRT ARERFTEZX T A3 TR, K, Fixk
AER IR F B S A A TR TR SR M g N RS B AR AR A A AR AR XA, B I A TR
K W R GG 2Ty kX — B A R A AAR T B A e A B E R g AL, AT AT R, R T
— A S Ayl E R A AT ik, T ECPANet B N B E A AAP 2 M & G iR LR JEdE ), R AEAAN R 4
JEBAY P 0 E R, FARYE R F Sk B T IR R E R i R AR R K et S, FRARA, SHRE
WM EAAL, A TEREAGBETH T HAS LA R TR, AR & T RCR AR

KGR : RELAAVEM % @B FTH; 2T APA

0 3%

Bl TR 2 ) )RR T, RSB B2
%] 2% (deep convolutional neural networks) B4 il N
AL SE A A SR8 5 A B A U Y 32 4
Ao HAE, XEERIZE A et BORB S, BEATHY
IR AR E A BE Z 3G . 78 58 A BR 1Y %
B B X S AT ik 1) P 5 ) 24 T 2 SRR A
B AT R R R A 52

T 225 ) 245 A R s 447 1) 7 1k B 9 I 4% BT A
[CIEES S AN 1 0 T ISR i 5 7 N S R S
IR £ B A S s 40 et 220 IO 245 A5 10 e A 0N 9 2
—, HMREREBRMEMETNITRS ., #EiE
PR — MR AT RS AL BT ROTT 1, BT B
L TR B FRE 1, BEAS JEAEL S T 1 RE 40
JPIAT DL 2 S BT L w45 B2 A A/
HHOE T, SR R Y O B D TR i
ERE S, e siE e DR, AR
M, AR ET 5T 225 0T A T8 X A 45 R
Rk ST TTRR T 22 AR AR 3 2 TR AR DG
XIHEWTHEBE Y SE I . He S5 48 BT R 7 1%, I8

Wi EE: 2023-10-31 B BEH: 2024-03-13

A 2 A A T R AR T ) A D R P
W LE3E A o 120 vk S A A BT R A A T
4R AR EAEBE T B iR AR . Zhong %
P& — Ao S B RO i, eI
Grad R b, XA 98 BUZ RN 46 A 50 i
A IR 55 o EINGRER s, RS 45
FRAE M4 h B IE K% TR, g M ER R &
AR GBI T TR . Wang S5 B 1 i
JH SENet A5 B A1t i 1 7 24, LT3 AN B3 e
ANEZ R ICAEIE . SR, SENet A< B i B il 5
BOLA Y LU BIHEAS BE 58 42 S i I 1Y 2 24
M IEIEAT B e B AP RE . Lin S5l 51 A
23 W) R T A A B R R SRR,
T =B R E R R, R TER ST
HEPPA G E B A AR, X RO E 2 T
AR BAS 2 22 T 9 S BBK

N TR BRI, ARSCHR T — R T
ECPANet (efficient channel pruning attention net-
work ) B HLA A8 8 A v . SRS
W IRTTIEANTE, AT 67 JE AR 48 3 2 [ /Y
RO, T TR T BIL ) o Bl 25 Hb o 6 i 1

EER N B EE A BKR998—), B, w N BH A, LB BT T e A A0 2 M BB R4 %t
E-mail: yuxianbing@stu.scu.edu.cn; HALA (1991—) , 5 , 5T M FAA, AR LB 52 &, BF 50 77 61 A A0 2 W AR R 455 A %t
FAE(1969—) , %, W RARA W B3R BT 7 @ KR 5 %1 5 5 s e gm 5 ik 4m | B ARIR A
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A P R L, FRATT AT LS v e
BN E XA B TTRR, O ELRE S TR TR R A
SRR Z AU B AP A

1 FHik

1.1 #EEAH WS
T IR HERE 8 I A RRAE TRt A Y
FE, JPR A P E A B O ARIE B, AT
Pe B RN ERE . AN SCHR R R Y T R L
il A B ECPANet 611 M 4% [ 3524 2] 18 18 A% 1 2
5. ECPANet 5% T DCNN f4FAE R &, @i
2 2] B A T8 T8 2 [A] R SCHR M R A v I 45 R AR
FINAE ST . ECPANet BERESH WA 1 o, (46
WAk 2 & RS FOOE R B AR AR
X e RO, Sl o v i 5 445 3] 3l 1 i S
FRIEEI X, e R"V7C, SR B T RHAE I3 Lhbr
HEAL IS B REE BT, 15 21 5 28 1 38 18 v 2 ) AR

X e RV mas(n),
X=X® X(X) (1)
FEE A IR B, X i A AR AE 1E
a3 AT 42 R T Y4 Ak RN 4 R e K b Ak 75 3
1 x 1 x CHAFER, @id—1 x 1 shSER
Rk X 46 e 038 T8 AR AT E s T .
ESN RN N ARy N SR R R
ASe ENENESE S EE < el B DN 5 =S : R i BIER i)
LR AR AR Z [ B AHOCHE o R A TR Y
JEEIE A —A 1 x 1 2D IR ] 4y B BT
RN IE ) E LR E, SR)5 85 sigmoid PRIZL
IR 0~ 1 Z Al R, R B30 18 1 Or
MM EEERE. &, B IERGESEN

Global Max Pool

lllll

PR e LIAR AL I BORAE , 5 2 B 2 0 8 3 1
B JIFEE . ECPANet Bi5| AT ECANet " ) H
TV A TR K, inAas(2):

logt’ b

K=¢(C)= (2)

r
odd

Hory || FORIRILAT R, FEASCHR, Ky Flb
W N2 AL, LB AE A 5256 v e FH AR ] Y
ZHE

1.2 ECPANet & 4 M4 &b 3 3 By & O %

ARICRE ECPANet BB A 25— 2 M 45,
Xof LA T 0 G T ARV, SRS RS TUE SR
A B AL LA, R HE R IR A A B N TS
FO B SR LI WUE W9 BT R LL ], A T 1 5
BRI, an24a03)
pruning_threshold=channel_tmportant_fractors_indexx
pruning_ratio
(3)
W A — 2 ) e 1 B D T B (E
T, RTBEMEREERE, /N T B{EAE
BERHER. a(4):
1, channel_tmportant_fractors>

) pruning_threshold
select_remain_channel )
0, channel_tmportant_fractors<

pruning_threshold

(4)

P4 3 L3 A XoF A 908 s I A AR B

ECPANet BEBRAZER o d e, X BTBUG A R 2% E

P, DIVKAE SRS 2% BORG RE I 2K o 14 2 i
7 TR SCH A BTAS 7 R BRI R

x1xC

1 ECPANeti&iR &1 E



57 ARIIKEE . ECPANet: —Ffi T 57 AT 45 AUl 22 000 245 36 1 0 50 5 vk RS
DCCN Model ECPANet Model
L ()
Important Of Channels
i-th conv-layer channel important factors @

o014 (i+1)-th conv-layer ./

. 1

pruning :
- [P —

A

I

Compressed DCNN Model
—_— s — U —

Bl 2 ECPANetFZEA#HHREIE

FERI R R, M EE A R,
XIS RSB, XEWE T2
b KA 38 TE 1 B B AN . B, A
SCE AR 2 R S EUE RTE S E R
BT A W48 BT A B, O X 2% 147
— 2. SEOTHARMAX(S):

W.=C. x(Q) xC, (5)
Hr. WESHE, i WERZEEERT, C, N
NBEE, C, WihmiEg, QBRI

I

~N

TEmsEEIAR(6):
P, =C x()yYxC xS (6)
Hrp: PR SEERE,  WERZEEET, C,
R AGEER, C,, N RIER, QBRI
RN, S, W 2 R RO
F A B 2 R A BT A vk, YRS 2R T
EBIAL, e BT R LU o, 5 7% R 38 1E 2R
Ci, % a, 5HXTR S PAZACKBEFE bR o XN
I ZHE A (7)
W.=C x(02)xC, x(l-a) (7)
M s F R A (8):
P=C,x(Q)xC,x(1-a)xs, (8)

B E

FelH, M52 NGEE A, X
i+ 1 ZHTMIE R, B BRI B,
MRl EEC R C,, x B, 5 HXS R Y AU LK
BEREBR . XIS ECE A (9)

W,=C,x(1-a)x(Q2' ) xC., x(1-B) (9)

M s R /A5 (10) :

P.=Ci, x(1-a)x(2') xC,, x(1-B)xS

(10)

A&, MiZWEERE, (2SR

TF RS B AR I R AR (1 - o) X (1 - B)s

1.3 HHRIE

AR BIBAE RN 3R . BAAEIRINT

(1) % ECPANet {1 & I b . 7875 EL 55
A Y R IRE =Wk %> S I DO K i %V B iy
I

(2) iHEE MDA, . AT E e
2[)5@1 x 1 VR B AT 43 85 4 FHUR X S 2 Y
PEAT B VEAL o X AR A v i S 1 M
TR, IR THEY .

(3) PEREOYAGEE . MRS e S BT L
], A B A ) A
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(4) BRETIEL: BEERA IR (3) h B gk £ 59
BOBIE XN 8B, TR BRI (1) hEs iy
TR,

(5) BN ZR: Xt BTRUR 19 45 AT HEI 25,
AVR S BTASE i SR (M E A 2K

Adding
FECPANet model

Training
network
Selecting
channels

Done ]

Removing
FCPANet model

3 ERIRE

5 45 TR 2 9 4 (4 VGGNet ™) AT 75 54>
AV R IRE =Wk 8= S i B L s S DO 3
B 2R (41 ResNet™ | DenseNet''*), H
TR AR, L 3 4 T i 14 3 TSR
RHE I /N AUARTR] o X0 X S R AT, )
SIFUM D — i A B O R, XSk
INEEAS 2R 2548, T 520 P 268 PERE . PRI, X
TAHFRELERI RN, AR S BT R SR 22 i
WER IR G — N ERRIMYERZ, AITERT 20
HIBTRRE ZJm S I B A T 0 AL

2 X

2.1 BFEEMRNLEHEA
A CHE LK b T CIFAR-10® Al

CIFAR-100" B4l A g SEMERR 4 o 1 X) — A
TR 2% 42 4y, B VGGNet, ResNet 1
DenseNet, XJ A< SCHY BY AL 7 vk B 4T T 1Al o X
T VGGNet MZE AT T2, WU T 2IEHZ,
HRH T VGGNet-16, VGGNet-19 175250 . Xt
T ResNet M 2%k A1 138 FH 1) ResNet-56 FLE A7 i
#0125 ¥4 1) ResNet-164 #E 175255 . %] T DenseNet
M 2545 F T DenseNet-40 JEA 755

2.2 SEBERE

A Al Python 3.7 g8l PyTorch 1.4 T K& AHE
28 64 i Ubuntu 20.04 #:4E & 45, CPU AbBH S
9 Intel Xeon E5-1650 v4 @ 3.60GHz, GPUAbFE%S
4 NVIDIA GeForce GTX 1080 Ti, 774 12 GB.
fili 2l i 0.9 (1 BEALES B B35 (SGD) M3k
TRV BN 4% . 78 CIFAR BdlE 45 I, %
fib i K/ E N 64, HEAT 16058125, FT 4R 11
2] RUEE R 0.1, IR ZRAREH 50% F
75% WK 2 > Ul 10 £5 . fdf AL H 25080 0
107 A SCHE i 5 LR ek i e AT 3 b, ik
ST AR SCHR A B R T A R
2.3 BEHK

AR SCHT CIFAR-10 1 CIFAR-100 B4l 4E |+
TE £ 18 5 R B w F R 0 R 2% VGGNet-19
ResNet-164 fl DenseNet-40 1E ML N 2%, A1
ELA R 22 B000R B o 20 ) 24 5 10 T 9 1) 485 440
RCRE AT DU M AP Al A SCO7 i PR g . S g 45
R, F2, ARCHYBRTT AR LA
A AL T BUS T B RCR

x1 EFCIFAR-10HIBEWIHRER

Model Channel pruned/% Accuracy/% Parameters/x 10° FLOPs/x10% Memory/MB
Original VGGNet-16 0 93.04 14.73 3.14 56.24
30 93.62 6.89 1.81 26.32
50 93.12 3.31 1.10 12.67
Pruned
70 92.71 1.12 0.64 431
80 91.72 0.48 0.39 1.87
Original VGGNet-19 0 93.59 20.04 3.99 76.52
30 93.85 9.41 2.29 35.95
50 93.53 4.58 1.43 17.51
Pruned
70 92.86 1.56 0.72 5.99
80 91.92 0.67 0.46 2.57
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8|
Model Channel pruned/% Accuracy/% Parameters/x 10° FLOPs/x10* Memory/MB

Original ResNet-56 0 93.63 0.59 0.90 241
30 93.52 0.40 0.64 1.62
50 93.22 0.29 0.49 1.20

Pruned
70 91.82 0.19 0.35 0.82
80 89.74 0.14 0.26 0.61
Original ResNet-164 0 95.02 1.71 2.54 6.95
30 94.83 1.09 1.80 4.44

Pruned
50 94.27 0.75 1.36 3.13
70 93.40 0.45 0.94 1.99
80 91.72 0.31 0.70 1.45
Original DenseNet-40 0 93.84 1.07 2.90 4.31
30 94.32 0.75 2.19 3.06
50 93.74 0.55 1.73 2.26

Pruned
70 92.07 0.34 1.21 1.46
80 90.39 0.24 0.93 1.07

#2 ETCIFAR-100#IEEMNLWER
Model Channel pruned/% Accuracy/% Parameters/x 10° FLOPs/x10° Memory/MB

Original VGGNet-16 0 72.06 14.77 3.14 56.39
30 72.97 6.84 1.89 26.11
50 71.97 3.32 1.16 12.69

Pruned
70 69.98 1.14 0.63 4.37
80 66.77 0.49 0.39 1.89
Original VGGNet-19 0 72.71 20.08 3.99 76.71
30 72.33 9.42 2.30 35.99
50 71.41 4.64 143 17.73

Pruned
70 68.78 1.57 0.76 6.02
80 65.66 0.68 0.49 2.62
Original ResNet-56 0 73.75 0.62 0.90 2.49
30 72.21 0.39 0.64 1.59
50 70.56 0.29 0.50 1.18

Pruned
70 65.00 0.18 0.34 0.78
80 58.22 0.13 0.26 0.59
Original ResNet-164 0 76.95 1.73 2.54 7.04
30 75.31 1.13 1.84 4.59
50 73.15 0.78 1.39 3.25

Pruned
70 70.61 0.47 0.93 2.05
80 65.52 0.32 0.69 1.49
Original DenseNet-40 0 72.93 1.10 2.90 4.67
30 73.95 0.79 222 3.16
50 72.42 0.57 1.76 2.34

Pruned
70 68.88 0.35 123 1.51
80 63.52 0.24 0.92 1.08
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AR SCEF R AT VGGNet-16 Fil ResNet-56 9]
LREER AT T BRI AR SOy EC-
PANet £ & I8

%= 3 CIFAR-10##E L AEFE NEHRIE VGGNet-16.
ResNet-56 Ay %t Eb 3056

TE VGGNet-16 P25 h | A SCHE 14> 5 B
L 7kE T ECPANet #5248, 11 7E ResNet-56 % 4%
W1, ECPANet 155 B il B 1 54 5% 22 B (1 26
B b ASSCAE CIFAR-10 544 | %) ECPANet
5 SENet'"' | CBAM'™' | ECANet 55 i S #F (1) 7
BRSPS T I, LA KRR, ECPA-
Net {3 & S AT St

Model Variant Accuracy/% S E 55
baseline 93.04 — 2.5 53 sT A %At 2 ip
+SENet 93.96 +0.92 A SCHEF ECPANet 7 75 7 A 3 38 8 K7 Jy v
VGGNet-16  +CBAM 93.73 +0.69 5 AR YA BT T IR, B
+ECANet 94.03 +0.99 CHIP'™ | TMI-GKP"“' | SENet”' . CPSCA' |
+ECPANet  94.11 +1.07 Slimming™ | DACP"™ | GFP'® | FPVG' |
Baseline 93.63 — GAL'" . HRank™ . Random™ . ZAS3CHE CIFAR-10
+SENet 94.05 +0.42 BRI L3 1 AN [R) BY A 28 78 AH 0L B A LL 4]
ResNet-56  +CBAM 93.72 +0.09 FRRCR, PRI 4R
+ECANet 93.90 +0.19 2.6 LSRN
+ECPANet 94.25 +0.62 ;Q %_\ s % %:z Eﬁ , Z'-( jC E/‘J 77 72% Eﬁ 5‘6 ﬁ A@ R
% 4 CIFAR-10%iB% F{#E A VGGNet-16, ResNet-56 #1TREIEIH 7 iERI%T L
CIFAR-10
Network Method
Params Drop/% Channel Pruned/% FLOPs Reduction/%  Accuracy Variation//] 43 s,
Slimming 79.96 — 77.02 -0.26
DACP 93.50 — 65.00 -0.58
GAL 77.60 — 39.60 -0.19
HRank 82.90 — 53.50 -0.53
CHIP 81.60 — 58.10 -0.10
VGGNet-16 SENet 75.50 — 74.97 -0.27
CPSCA 79.96 — 77.02 -0.08
ECPANet 77.51 50 64.81 +0.08
85.86 60 72.31 -0.32
92.38 70 79.58 -0.33
96.71 80 87.36 -1.32
Slimming 47.67 — 32.76 -0.72
DACP 70.40 — 47.10 -0.01
GFP 53.30 — 60.10 -0.33
FPVG 40.00 — 52.60 +0.10
TMI-GKP 43.49 — 43.23 +0.22
Random 44.92 — 48.97 +0.22
ResNet-56
SENet 50.59 — 49.80 -1.02
ECPANet 42.16 40 38.21 -0.01
50.93 50 54.93 -0.41
59.19 60 52.47 -0.97
67.79 70 61.10 -1.81
76.73 80 70.55 -3.89
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FEAK T 0.22%. 7F ResNet-56 I, 1£45 M4 BiTAL
SR ResNet V1 4545, 33X Fift o 2% 25 46 2
B AR AR, MG TP ITRSECE
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W) B2 AL, IZ 4588 R i ResNet-56 [ 2% 2 850 & Hl
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ECPANet: An attention-based method for channel pruning of deep
convolutional neural networks

Yu Xianbing', Yang Liyou, Li Jian

(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: In the field of deep learning, the rapid development of Convolutional Neural Networks (CNNs) has led to advanced

models that require substantial computational and storage resources. However, deploying these models on resource-constrained and

highly real-time embedded devices has become increasingly challenging. To address this issue, channel pruning has become one of

the primary methods for network compression. Traditional channel pruning methods suffer from accuracy degradation and difficul-

ties in determining channel importance. To tackle these issues, an efficient channel attention pruning method has been proposed.

This method involves embedding ECPANet modules into deep convolutional neural networks to enhance their representational ca-

pacity, evaluate the importance of each channel in feature maps, and prune unimportant channels based on their importance factors

to reduce the model’ s size and computational load. Experimental results show that, compared to traditional channel pruning meth-

ods, attention-based channel pruning methods can more accurately determine channel importance, thereby improving pruning effec-

tiveness and model performance.

Keywords: deep convolutional neural network; channel pruning; attention mechanism
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Design of an enhancement algorithm for low quality fingerprint evidence
images

Lu Chaochao”

(Department of Investigation, Shanxi Police College, Taiyuan 030401, China)

Abstract: During the process of fingerprint image acquisition, there are inherent differences such as rotation, translation, and
incomplete image acquisition. The number of fine nodes extracted each time is not fixed, and this feature form has a high computa-
tional complexity for later matching. The current image enhancement algorithms based on template matching aim to address the
high computational complexity of low-quality fingerprint evidence image matching, and complete the original image filtering process
with a fixed threshold without considering the issue of single pixel thinning direction field feature loss. Propose a low quality finger-
print evidence image enhancement method based on Kalman filtering. Based on the Gaussian noise distribution function of the im-
age, VisuShrink threshold denoising is selected to construct a Kalman filter and complete fingerprint image preprocessing. Convert
the original image into a single pixel refined image, and extract the singular points and feature points of the filtered fingerprint im-
age. Divide fingerprint images, determine the direction field of the fingerprint based on singular points and direction vectors, per-
form image enhancement filtering processing, and complete the design of a low-quality fingerprint evidence image enhancement
method based on Kalman filtering. Construct an experimental section to verify the application effect of this method. The experimen-
tal method shows that after using this method, low-quality fingerprint images become clearer, and the average error rate is only
6.21%, with an average evaluation score of 0.85. This method effectively improves the image enhancement effect.

Keywords: Kalman filter; fingerprint enhancement; image enhancement; direction field; feature point extraction; image

preprocessing
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A study on improving the network intrusion detection model using genetic
algorithm and SMOTE

Dai Zhouhao"

(School of Information Science and Technology, Guizhou University of Finance and Economics, Guiyang 550000, China)

Abstract: A new detection model is proposed to address the issues of data imbalance and feature redundancy in network intru-

sion detection. The model integrates genetic algorithms and the Synthetic Minority Over-sampling Technique (SMOTE) to enhance

the accuracy of network intrusion detection. Firstly, to address data imbalance, the SMOTE algorithm is employed, inserting ran-

dom samples between minority class instances to effectively increase their quantity and achieve inter-class balance. Moreover, a

wrapper feature selection process, based on genetic algorithms and random forests, has been established to reduce feature redun-

dancy. This process not only picks useful features and lessens unnecessary data, but also enhances the overall efficiency of intru-

sion detection. Finally, the processed dataset undergoes classification using the random forest algorithm, enabling effective detec-

tion of network intrusion instances. Experiments on the NSL-KDD dataset show that the network intrusion detection model based on

genetic algorithm and SMOTE improves the overall recognition rate of intrusion detection.

Keywords: feature selection; SMOTE oversampling; random forest; network attack detection; genetic algorithm
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Research on predicting civil aviation passenger transport volume
based on neural networks

Tang Tiantian’, Zhang Jiaming, Jiang Wei, Wang Hai
(College of Science, Civil Aviation Flight University of China, Guanghan 618300, China)

Abstract: In order to accurately predict civil aviation passenger traffic and solve the problem that traditional models cannot ac-
curately capture the fluctuation of unstable passenger traffic, a more reliable BP model is selected as a way to mine the nonlinear
and nonsmooth features and laws of the data. Aiming at the time series of civil aviation passenger traffic in the past 17 years, we
carry out forecasting research, construct the BP neural network forecasting model, and compare and analyze it with the traditional
model ARIMA. Comparison of prediction graphs is carried out, which intuitively reflects that the BP model is more stable and per-
forms better than the ARIMA model in the prediction of fluctuation points. The results show that the BP model has higher R* and
lower MSE than the ARIMA model, which can more effectively improve the prediction accuracy and prediction stability of civil
aviation passenger traffic, and provides an important reference for the development of air transportation production plan and the de-
velopment of air transportation industry.

Keywords: neural network; BP model; ARIMA model; civil aviation passenger traffic; predictive analysis
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Complex scene segmentation of collapsed buildings algorithm based on
improved DeeplLabV3+

Zhong Liansheng, Tao Qingchuan’

(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: Existing segmentation methods for post-earthquake collapsed buildings suffer from low accuracy and real-time pro-

cessing challenges due to factors like backlighting, thermal noise, and rain and fog interference. In response to these issues, a

method is proposed for segmenting collapsed buildings in complex scenarios based on DeepLabV3+. Firstly, we select the Mobile-

NetV2 backbone network as the feature extractor for Deepl.abV3+ to reduce network computational parameters and address the

slow segmentation speed. Subsequently, an AS block is introduced in the feature fusion stage to selectively enhance feature channel

weight coefficients related to collapsed buildings, thereby improving the model’s segmentation accuracy. Additionally, within the

backbone network, FPN is introduced to integrate multi-level features in the decoding stage, effectively capturing information from

various collapsed building ranges. The experimental findings indicate that this network has, to a certain extent, effectively tackled

the challenges related to segmentation efficiency and accuracy in intricate scenarios involving collapsed structures.

Keywords: deep learning; image segmentation; collapsed buildings; complex scenes
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UR = WIES
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REER —  IEfREINE

B2 ANERNRZREER

2.2 BEHAEMER

B IEA SCH AR KN SEE v e, 1B
(1 &l Hie 4 ) UNSW_NBIS BUdis 4, & A b
) LS T U i A B T i AS SO
oy, IER s, BEBIEH 1 RN, N
T IR A IR, X B AT
AL PR, A5 AT BURR AR B A0 O B B R AE
H—AE55, PP RN

S, EEURM AL B B, E
1 B8 A v B AT 5 L A A 2 A O B R AR AE
DU A ALY 25 IR 2R 4T . 3% BLR T one-hot
GBI A T 4

B, H— b, H—fer g —4%
e A 0 SBOIELYE BT, T 53R P BT RS A ] 3 B
BRI ZR 60 D 22 o P AR AL e A B (i e — 1k
Lo, LX), HHEAXT:

, x; — min (x,)
" max(x,) - min(x,) (6)

A xRS RYRAIEGE, « 2 —1RJa Y
FRAE(H
2.3 AEARIRHF

S 54 7 2 AT SR
SMOTE £ A 0] LA pl— 48 N T AR AR iz 2k
SAIREAS R, TR AT ZR A8 S K £y, sk
S ISR I e 1] T RE AR R 2 10250, B
WRE . BT BEEEA TR kA ERIZLE,
MEA TR B R —AEA, RN 2
EA A FEAS , B B A A A
HE AT

x’=x+r*(xi—x) (7)

Ao B, RO EREA, xRk
LA FEA R BEMLIERY, rE 0~ 1 Z [ A FEHLEL
2.4 ETHIAWCNN-BILSTMAEA

Tl 5 25 ) 2 A e 2 2 o R A I 4%
W] I T A2 285 D e FE F = S H R 1 43028
TR . CNN AT LA 32 30 s A K3 Hh ) S s
KRAEAE; W, BiLSTM A LIX 5 3 e 4T
AL, BRI R F A AR RO R, i
o AR ) AE F AT TR B AR, R
% T - A BRI R A o B R LRI U
SR AR AR T E AR AR A OCERR B, A H SN
PR B RRAE AL, DT ER B A PR RE .
T = 32U R B 43248 1T LUAT R0 3B G 12 4 25 1)
(], 38 o 15 AN A A AR, AT LA 22 30 Hb AR e
BAG B UEATREAR 325, T R AR R i 2R A T
R, HEmRENREITERE

3 XERiItS5SH

3.1 SLHIRE

A S K T AMD Ryzen 7 5800H with
Radeon Graphics 3.20 GHz, NVIDIA GeForce
3060 A1 16 GB RAM AE B4} 328, #RAER G N
Windows 10, & Python 3.7 SEEUA SCHE
3.2 WhHERE

N T VAR AR I VERE , FRATR IR R
(Accuracy) . f58% (Precision) . 3 [F]% (Recall )
M FUEVE R LR BOR P br e . Hh TP AR
RHCH B REAS R, FNARIC SN L
36 B IE RO BORE AR, FPARRIC RO IE R
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Hlm m Beh BaE R AR, TV ACRIEH Bl
AREACE . R
TP + TN

Accuracy = G Ny oy (Y
TP
Precision = TP+ FP (9)
TP
Recall = TP + FN (10)

Pl = 2 « Precision + Recall (11)

Precision + Recall

3.3 EZRERNT

S AR AFERE YL, 2
AT DI, AR SCREIAE S| A B 5 I HLH] 1
OUF R AL I A EE IPLHIAY, A PAd
B B R JTHLE AT DR T B AR 1 TR R,
IR PR RE AR
&2 TEUNSW_NB15EIBE EAREARHIIERELLEL (%)

SSL-3WD Bi%l | SEMI-GRU #5# _ EL4& ) % e
LG LR LR 4,
R4 FEUNSW_NBISEIEE FSHMAARERE

XFEE (%)

T Accuracy  Precision Recall F1
A 95.82 96.53 95.75 96.29
BCNN 90.25 91.00 90.00 90.45
GRU-MLP 93.98 96.73 94.84 95.78
SSL-3WD 94.71 94.94 96.31 95.62
SEMI-GRU 88.11 96.29 81.56 88.13

HEESIMR Accuracy  Precision Recall F1
£ 95.82 96.53 95.75 96.29
Jc 92.71 94.74 92.35 93.52

SCEG 2. AT IS UEAS SCHE H A B R I Ak
W, TR AMESE A M SRR T
B, 4r#3ERE T DNN. CNN, LSTM. BiLSTM
RASCE AR 7025 . SRR 3.

£ 3 ZEUNSW_NB15#iEE HEHRMEHRR

BB (%)

TBE7Y Accuracy  Precision  Recall Fl
AL 95.82 96.53 95.75 96.29
DNN 87.31 82.94 84.85 83.88
CNN 85.36 89.83 82.74 86.10
LSTM 91.42 91.94 90.11 91.02
BiLSTM 91.88 92.16 91.94 90.43

MBS UA Y, AR SCHE R 4 R
BAELR A TR RE UL THA% G2 B P 28 I 2 X6 LAY
ATRAUEHT, M TR SR ph e [ 2%, A SCER
PR R TE R AIE B2 A B 43 28 T T2 1 TR B
P22 R £

SEHG 3. R EE R A S H
Tl 523 BT ) B S AT X b, SRR AR R Y
X L AR Y 4D $5 BCNN #E#0  GRU-MLP #55 #1 |

SIS HE A, A SCHE AR AR HE A R
J7 T Gk B T 95.82% . K W R 7 Gk B T
96.53% . R HGHGAF] T 95.75% . F1{HILF
1796.29%, LA UHsbRRE, 5 A
o, A SCREORIAE UNSW-NB1S B4 FEUS TR
T AR ARG TS5

ZiA LIRSCIRAE L, AR SO S AR R R A5 TR
MG tERe, AT BB L Mg LA
SRR T RRAE R I R, n] DA ) 4 A
B v 0 Ja BB AT AR, A XA K S A2
) 2 i BURICHE v %) 4 B B AR AE R A b A
LT — 22 P L R AE 2 S O T [R) 8, 25
JE BRI S RS T X Y AT SE IR R R, e
fift FH 2 T = UK 1 0 S48 AT AU Mk A i 43 28
) [ AL, 3 o 38 N ] Y B, B AR R 4R
TR, fem 2k Ge.

4 L5iE

AR ST B2 X 45 FORL i) 4 s 242 1)
AT — D AZR 57, FHHFH UNSW-NB15
BRI TIAE . [RIA h T kb BB 4R R Y
AFAg a8, SR T S SR AR AR 5 43 2k
R ST RFEY], LI AARTE MR
KR EAAE T, BB TR SISO B
Mo AK 1 TAE AT DAL FE AEAS[R] 04 357 7 1 4 A
1B S b S TR 2 S BRI £ 0 25 PERE
DA IR — 25 56 0F JIr 1 H A A5 A5 (1038 FH 1 iz L g
1o TR, o] DL R R Y g 38 52 B
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Network intrusion detection based on improved CNN-BIiLSTM and
three-way decision

Wang Yu'

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

Abstract: Aiming at the problems of insufficient feature extraction of network intrusion detection model and imbalance of re-

lated dataset, a network intrusion detection method based on convolutional neural network and bidirectional long short-term memory

network is proposed. Firstly, the UNSW-NB15 dataset is preprocessed by combining the SMOTE oversampling algorithm. Secondly,

the intrusion detection model based on CNN-BiLSTM is established to extract the local features and long-distance-dependent

features of the dataset, and the importance of the features is further strengthened by the attention mechanism. Finally, the classifica-

tion results are obtained by the classifier based on the three-branch decision. The experimental results show that the proposed

method is improved in each evaluation index and can effectively improve the detection performance.

decision

Keywords: intrusion detection; convolutional neural networks; bidirectional long short-term memory networks; three-way
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BEBER SR 22 780, K5 FRTAR
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% J5 45 3 1 A0 N 0 = o BE R R S Y, T
Y, =X, o ¥ NEDUFME 3 AW, T2
FE PR AEGH MR RS Y,y Yoo
Yoivoon Yooy o BEATMBCEY), 58I RE AR
B Yy E, A (D PR

o
Yoiiiga = 2 Z O‘21¢+1Y2(L-+k),2(j+l) (1)
=0 =0

AR EIME PR o B E SR
GRS, BRONFHEREER R A

,_——F’éﬂt\
-\‘\fo fs‘/ ’
\‘\. /:_Bos
(21,2~ (2i,2+2)
i,
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B1 S—%iE

BB B EF )RR s R,
I 22 ML (Y Wiener DRI HIE AT R0, BALAY e/
Y77 1% 2% (minimum mean squared error, MMSE)
LN R o W RIR N
a=R'r (2)
He: R=[R,](0<k1<3),r=[r,](0<k<3)
TN m o PR KRR R RN T 25 0 o PR
FURRIH AR B R AR, Brid BESK % R, 5
ro AT ARGE I, AR DL AR 2 B R o
Ry 7 S5 BER IR R, A7 1E 10 LA 008
P, BERAR R, r, AL SRR R, 7,
Ry, 7, AT R AR DT B AE— AN R B (R
M ox M) AR

R = #CGT
| (3)
f = MCy
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M x M AR REEIERE; C 4 x M AL
{HEERE, HPEE k8w kg, XA T ) i
AR 4 SBER, IAKXQMAKG), Wi
A (4):
a=(cc)'(cy) (4)
AR (DOHEH THREMBRENE a, % afl
AN (D, BRI BI R ER R A Yoy
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TESE AR, XY, BTG, MK
IHRH A Y, A8 4 AR ST,
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W MEE AR (D EAKGS)TUUERY,
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JrsRAERt v, HEATSR A
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BACH TR R RS, B WEE 27 &8,
S AR R R TS — R AR R R

M, XHENEOTESSFBUREARNK 20T, &
LR BRI 1 MG h S 7 LR .
o
R01 /// Fol
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Po . TR BT, ARL N IR U AL Hh R IR U
BM3D JEJESE
2.1 HERK

P (B8 BB 2 2 ] — 4> NN ) JRy ¥4 1 X P45
PEAT AL B, R Ry Ak G ER E L
BER, PP R R SR AR R 5P E
AU Z MR R A ROR A . o LA U]
TR N ni(6):

H”F;m;fuﬂ (6)

SEob e B[i ] R b R R £ 1R %
FLE TR EBRARRAE, M2 E TN N
MR U

PIEIE D UGPSR R B R A
BB N IEARDC, I A28 14 (g O s 4k 2
J5 . UG A M S 2 B Ay [t 2 S B R R
HATEEER, AR G A .
2.2 WHIRK

vy S0 208 e g — i IR ODA R B8 O3 A 1T 9 2k
PEUE D Ay, BRI S Y E SR AR IR, AR
SETE TR AL BRAR 2R A I (E A FHAB N 1R = 1Y
SEREACE, MR R R B BER AU
B 7 4 {208 ke v & S BT A AR R A R (B2
AR, A1, WfE s, AREN A
FAUEAHFEA B O MR R R IR R3S R s
XA i BT U IR A D R MR P B[R] I, 3 R R
NGABAF R ENE, HE AT RR A
#Hi(7):

> fkDwi,j. k1)
h(i,j) — DeN (7)

> wli,ji k1)

(k,l)e N
Hr: wli,j, k1) R UA(,j) AR R BRYAR
WARZE (b, 1) FIAEE, WEEAR(T), EinnEd
F5 MR R 4 IR S B TR T B HLA 8 M AN R AH
FCEAE A R A (8)
(-k)>+(j-1)y
207 (8)
Hrfv: o, RN il 4k 5 B R 5
S UE W A A, (A R T D A LA e X
FRPE, RO MG AR T ) L 47 3 850 —
o RE T IR, o, R, RIFIE DL AR
Wi BT, U A A

w(i,j) = exp —

2.3 HERHK

W I D — FPAE LR R T UE g, B
FEA IR X O R R R B IN # 1R R AT HE
¥, I ERARE PR R A RE, EXEE
MRS 1) L BRSO AT, AE ZBRMES (1 [m] e
REA BRI G G5 B o HoE CA T RoR
FAF(9):

h(i,j)=Median{ f(i—k,j-1),(k,)eN} (9)
2.4 ZEBICEEKRKE

=BT 575 (block matching 3D, BM3D)
SRR BRI KNE R, R RIS
AF 4R P e g 45 K {81 B8 DG i J5 74 81— > = ZE R 41
G, SRR LR T R I A FRAS B R R S Y (R4
Pe, JFH RS i RS RG B0 R R A &
I 2 AR W EUR A 5 s . BM3D Bk A
P2 TR A

S0 BbARIE, R R o URGT
AHE B S, ER i RS B s L
PGk, 48 2o B vbonT DL IR B B ok 5
G AR RUE R 3 00 A Bl R et & 3
— B 3D EIR IX B Lk, B 3D Ze kAR e
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HEAT R BN R S pa M 7, P o 3 AR 46 15 )
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B0 Al BERALRIAG T Oy
AR, AFEZAAET . O 2R
BRI MG, ARG ES . QAT A
B, T el ) 4 0y i 0 Ak L A A 3D [
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XA 3 HE R A A8 NEDT 3036 0 17 3 {8
Je . o3 el DO O #5 6 NEDL S A ()5 1
BR AT LM, LRSS R b an &l 3. K4
N, 7 LA R PAE L

®1 IEEFREEXTLEE

PoEuEN =g PEE BM3D

MEXE A1 27.3507  28.3110  28.4009 28.4814
MEXE R 2 255883 26.9319  27.1472 27.3553

S 26.4695 27.6215 27.7740 27.9184
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B4 JKEH 22 NEDI HAEERNEGERER

(d) B uE (e)BM3D

ME 3. E4FTLVAE Y, X R iy EE
FHEME IR IS, TR 2 00 PR 48 R0 R 43
THER, AHR EMG AR LE R . ik 4
BM3D &I M P E DR D HAE IS, AH LTI (E 8
RS, AT LA 21 A B i Tl 45 B o i b
{E 5 v B IR BN A e AT B . R =
B P R BT IR B, LIRS M R 2R
BM3D &3 S P U8, (A RS G0 2 i R 4%
BN FEATH BR . WNFE 1R, 3 i (A U A g
P XA A B R AT LM, TR, B
R U8 I A AR M e fe /)N, ~F 3B R 26.4695,
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Image resolution enhancement algorithm based on NEDI interpolation

Liu Wenyu', Hao Huiyan, Guo Nan, Zhang Zhiwei

(School of Information and Communication Engineering, North University of China, Taiyuan 030051, China)

Abstract: Restricted by imaging equipment, human interference and other factors, most images have low resolution. In order

to obtain high-quality high-resolution images, an algorithm is given to improve the resolution of images by using NEDI interpolation

method for low-resolution images, and further denoising the high-resolution images by using Gaussian filter. After applying the algo-

rithm to the resolution improvement of gray scale images, not only the images with clearer edges are obtained, but also the edge

noise is effectively suppressed, and the visual quality of the images is better.

Keywords: image interpolation; image denoising; NEDI interpolation
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A review of deep learning based on small target detection

Wang Congmin'’, Li Xiuli®

(1. School of Information Engineering, North China University of Water Resources and Electric Power, Zhengzhou 450000, China;
2. Engineering Training Center, North China University of Water Resources and Electric Power, Zhengzhou 450000, China)

Abstract: This study reviews the deep learning-based small target detection techniques. Firstly, combing and introducing the
key techniques, comparing and analyzing the different methods, and evaluating their advantages and disadvantages. Secondly, rel-
evant datasets and evaluation metrics are discussed in the article, providing a solid foundation for algorithm performance evalua-
tion. In addition, the article discusses various application scenarios of small target detection in fields such as intelligent transporta-
tion and security monitoring. Finally, the article proposes the future development direction of small target detection and emphasizes
the necessity of improving detection accuracy and speed.

Keywords: small target detection; deep learning; target detection

(L% SH)

Underwater object detection model based on improved YOLOv5

Zhang Zhengxin, Zhang Duzhen’
(School of Computer Science and Technology, Jiangsu Normal University, Xuzhou 221116, China)

Abstract: In complex deep-sea environments, precise detection and identification of targets are crucial for marine exploration
and conservation. This study optimizes the YOLOVS5 target detection algorithm to enhance the detection effects and efficiency of un-
derwater targets. To augment the feature extraction capability of the model, the critical convolutional structure of YOLOv5—the C3
module—has been replaced. Moreover, the SEAttention module, which utilizes a spatial attention mechanism, is introduced, en-
abling the model to focus more on recognizing important targets. For evaluation, EloU is adopted as the standard to accurately mea-
sure the performance of target detection. Experiments are primarily conducted on the DeepTrash dataset. Compared to the original
YOLOVS, the optimized model has achieved a 3.1% improvement in precision, a 1.8% increase in recall rate, and a 2.4% rise in
mAP@Q.5. Furthermore, the parameter count of the model has been reduced by 17.4% after optimization, thereby enhancing compu-
tational efficiency. Even when compared to the latest YOLOvS, the optimized model has demonstrated superior performance.

Keywords: underwater object; object detection; attention mechanism; YOLOVS; deep learning
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Analysis of emotion and attention of Weibo archives based on
LDA-LSTM algorithm

Sun Siyi', Wang Jiagiang®, Luo Zijiang™

(1. School of Economics and Management, Guiyang College of Humanities and Technology, Guiyang 550025, China;
2. School of Information, Guizhou University of Finance and Economics, Guiyang 550025, China;
3. Institute of Intelligent manufacturing, Shunde Polytechnic , Shunde 528300, China)

Abstract: In order to analyze the public’s attention and emotional attitude towards the archives two years after the implemen-
tation of the Archives Law, the authors used Python tools and LDA model to extract and cluster the data, hot topics of archives at
different times were obtained in this paper; the LSTM model was utilized to obtain the emotional tendency of each file theme and
analyzed the reasons for the different emotional tendencies of users. According to the connection between themes, there were four
categories of archives projects, such as film and television entertainment files, student-school archives and special archives; all
kinds of archives categories had high positive tendency, which indicating the public support and understand the development of ar-
chives. For the students with high negative tendency-school archives category, the relevant departments should strengthen the pub-
licity and education of archives, protect the public’s right to use archives fundamentally, and enhance the archives awareness of
the whole society.

Keywords: attention of archives; LDA-LSTM algorithm; emotion analysis; Sina Weibo

(E#F48T)

Data sorting method of lightweight wireless network based on
deep learning of attention mechanism

He Lianghua’, Zhao Ying

(School of Electronics and Engineering, Nanchang Normal College of Applied Technology, Nanchang 330000, China)

Abstract: Lightweight wireless network is usually used for resource-limited equipment, which makes the data transmission
and processing capacity is limited, and the amount of data is huge, and the feature identification is difficult, resulting in low data
sorting accuracy. Therefore, a lightweight wireless network data sorting method based on deep learning of attention mechanism is
proposed. Calculate the characteristic value of the data, quantitatively preprocess the basic data, use the rough set algorithm of the
field to calculate the redundant limit of data sorting, the data features are extracted in multiple stages, construct the data sorting pro-
cess of attention mechanism deep learning network, and adopt the optimal screening method to realize the data sorting processing.
The final test results show that for selected six data sorting test cycle, attention mechanism deep learning network data sorting
method final data sorting average F-Score can reach more than 85%, in the attention mechanism of deep learning technology, the
current design data sorting method more pertinence, higher efficiency, has the practical application value.

Keywords: attention mechanism; deep learning; lightweight wireless network; data sorting; sorting method
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public abstract class Sentence {
public abstract String giveSentence (int index) ;

public void setSentence ( Sentence sentence ) |

}
%

M4 26 Sentence ALK, HEPAHWAT7
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public class FirstSentence extends Sentence |

String [ ] sentence ; /A7 4]

int index = 0;

FirstSentence( ) |

sentence = new String[ 3 ];

sentence[ 0] =“F ILFEAZE, FE L
sentence| 1] =“7/K 4K KBEZ , 5K 1E
sentence[ 2] =" RAEMABAEF, H HF6.7;

f

public String giveSentence (int index) {

return sentence[ index | ;

%
}
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public class NextSentence extends Sentence |

Sentence sentence

public void setSentence(Sentence sentence ) |

this.sentence = sentence;

%

public String giveSentence (int index) |
String str = sentence.giveSentence (index) ;
if(index == 0) |
str=str+ “\nZRKATCHE, AT . 5
%
else if(index == 1) {
str=str+ “\n XU B XL, XU BB, BRSNS
%
else if(index ==2) |
str=str+ “\n B M EECHONHE, RBPRE TS
%

return str;

%
}
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Research and application of decorative models in software design patterns

Xiang Xiaoting

(Department of Information Engineering, Guiyang Institute of Information Science and Technology, Guiyang 550025, China)

Abstract: There are many types of software design patterns. When it is necessary to form a large number of functions through

the arrangement and combination of some basic functions, it is not practical to simply use inheritance relationships to achieve this.

To address this issue, research software design models. Firstly, introduce the decoration pattern and UML unified modeling lan-

guage. Then, design a case study for the decorative model with corresponding sentences. Finally, practice using object-oriented

Java language to enrich the application cases of decorative models.

Keywords: design patterns; decorative models; object oriented; Java; UML
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Application and prospects of computational models in
predicting compound toxicity

Xu Zhiwang, He Wangqiu, Kong Ren”

(Institute of Bioinformatics and Medical Engineering, School of Electrical and Information Engineering,

Jiangsu University of Technology, Changzhou 213001, China)

Abstract: Toxicity research is an important and complex scientific task that involves assessing the potential hazards of chemi-

cals and other substances to human health, and plays an important role in environmental protection and sustainable development.

Traditional toxicological experiments based on molecular, cellular, and animal models not only have high cost and time-consuming

issues, but also have limitations in being unfriendly to animals. With the rapid development of computer technology, the research

works of computational toxicology models have been emerged. Compared to traditional toxicology experiments, computational toxi-

cology models have the characteristics of high efficiency, low cost, and convenience, gradually becoming one of the hot topics in

toxicology research. This article introduces the research methods for predicting compound toxicity using computational models, in-

cluding machine learning, and their applications in environmental protection, toxicity risk assessment, and drug design. It further

discusses the shortcomings and potential development directions of computational models in toxicity prediction.

Keywords: computational toxicology; machine learning; toxicity prediction
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Research on grape price forecasting of Henan Province based on
particle swarm optimization random forest algorithm

Wang Zhe', Zhang Wenhui, Fu Jinpeng, Yang Jinjin

(College of Information Engineering, North China University of Water Resources and Electric Power, Zhengzhou 450000, China)

Abstract: Henan Province is one of the important grape planting bases in China, with extensive grape planting area and abun-

dant yield. Therefore, it is very important to predict the price of grapes in Henan Province. In order to improve the accuracy and sta-

bility of grape price prediction, a PSO-RF prediction model is proposed in this paper. In this model, particle swarm optimization

(PSO) is used to optimize the depth of decision tree in random forest, select the optimal number of predictors, and further obtain

the optimal combination of predictors. The experimental results show that compared with the single random forest prediction model,
the PSO-RF model has higher prediction accuracy, MAE is only 0.0095, R* is 0.968. Therefore, the PSO-RF prediction model can

make a more accurate prediction of grape price in Henan Province.

Keywords: grape price forecast; decision tree; random forest; particle swarm optimization
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FF&EF-A: Office 2016(Excel); JFRIES
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SESEIL T B A0 AR
3.2 BOHER

(1) 5 B

mypassword = “ABC123”
passnum = 9
mypasswordnew = “”

Forj =1 To Len(mypassword )

mys = Mid(mypassword,j, 1)

mypasswordnew = mypasswordnew + Chr(Asc(mys) +

j — passnum)

Next

Wi mypassword NIFEGE R, mypasswordnew N
I e A B o AR — Bl T oA, s 280
passnum J& 1] LIMCAS A, LA B (5 BN iy & 4.

(2) =% B

myoldname = ComboBoxname.Text
myi = ComboBoxname.ListIndex
Sheet2.Cells(myi + 3, 2) = TextBoxname.Text
For myk =1 To Sheets.Count
If Sheets (myk ).Name = myoldname Then
Sheets(myk).Name = TextBoxname.Text
End If
Next
B Ui . myoldname M JEIK S 4 FX, TextBoxname.
Text ?ﬂ%ﬁﬂi’t%/@ﬁ\ K-S A BRI, XN AR
ZRBREZ B, SCBE BRI B

(3) LB 5% A ik

xm = ThisWorkbook.mynamestr
For myi = 1 To Sheets.Count
If Sheets (myi).Name = xm Then
Label88.Caption = myi
End If
Next
WU RS P 45 TARR A PR E FE 52 3
BB S A SRS (myi  TAERRGIS), LK
P i — SR R

(4) TR EE

For myi = 1 To Sheets.Count

If Sheets(myi).Name = xm Or Len(Sheets(myi). Name)

>= 12 Then
Sheets(myi).Visible = True
Else
Sheets(myi).Visible = False
End If
Next

WU A S AR TAERM AL TAER
(BAPRRKEERTEAF T 12) A AR, HABTARRY
Bl (R TAER) .

(5) HBhRECH T H I

datelong = Format(Date, “yyyy/mm/dd”)

Me.ComboBox2.Text = Mid(datelong, 1,4)

Me.ComboBox3.Text = Mid(datelong,6,2)

Me.ComboBox4.Text = Mid(datelong,9,2)

W] R Date 5 Mid 28 £ 33K HCS HT H 5,
DL TAERCR A AR et

(6) HI&E N AN TARAE S5

For i =2 To 50000
If Sheet3.Cells(i,1) <> "" Then
If Sheet3.Cells(i,6) = xm And Sheet3.Cells(i,8)
<> “J&” Then
Sheets(mysavenum ).Cells(mynum, 1) =
mynum — 1
Sheets(mysavenum).Cells(mynum,5) = Trim
(Sheet3.Cells(i,2))
Sheets (mysavenum).Cells(mynum,6) = Trim
(Sheet3.Cells(i,3))
Sheets(mysavenum).Cells(mynum,9) = “%&
Sheets(mysavenum).Cells(mynum, 10) = “HIEA”
Sheet3.Cells(i,8) = “2&”
mynum = mynum + |
End If
Else
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End If
Next
WU R B E e TARAE 55 B N AR 55 A
REASIEIAN N TAER S, SEMBCERIBME S 540 AT
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(7) FF5 H

For i =2 To 50000
If Sheet39.Cells(i, 1) <> “” Then
Sheet39.Cells(i, 1) =i-1
Else

”
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i = 60000
End If
Next
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(8) FAICHE IME R B

wz= “Al: I” + Trim(Str(mynum))
Set rng = Range (wz)
rng.Borders.LineStyle = xIContinuous
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R LML .

(9) THEERAER)FA

Set sourceWorkbook = Workbooks.Open(This
Workbook.Path & “\input\” & “Br#HAIN” & “.xlsx”)
Set sourceWorksheet = sourceWorkbook.Worksheets
(1)
Set targetWorksheet = ThisWorkbook.Sheets(4)
Set sourceRange = sourceWorksheet.Range(“A2:
H1000”)
Set targetRange = targetWorksheet.Range(“A3”)
sourceRange.Copy targetRange
ThisWorkbook.Sheets(4).Cells(1,1) = “Ififif 5 A
PR AT BN AT 55
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(10) TAEERUFEE)FH

Sheet39.Activate
ActiveSheet.Copy
ActiveWorkbook.Close SaveChanges : =True,
Filename : =ThisWorkbook.Path & “\xlsx\” & “#(*#
BN & datelong & “.xlsx”
WA YT AR RS W o — B ARG (G
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(11) PDF R4 i

Sheet39.PageSetup.CenterHeader = “#{2% A A 5 5258
(&D &T)HE&P 5T, &N 5"
Sheet39.ExportAsFixedFormat xITypePDF, This
Workbook.Path & “\pdf\” & “H#:HIN" &
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ThisWorkbook.Save
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ThisWorkbook.Close
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Range(“a3”).Select
WU BRI TAESR, IR TAERDIO Y
B M.
(7) Sha&3ch 44
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myfilename = ThisWorkbook.Path & “\input\”
& “HEEHIBNT & “xlsx”
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Design and application of teacher vocational education ability evaluation
management system

Li Jinhao™
(College of Information Engineering, Guangdong Eco-Engineering Polytechnic, Guangzhou 510520, China)

Abstract: The design concept of OKR as teacher vocational education ability evaluation management system aims to provide
decision support for overall competitiveness improvement based on data analysis and build core competitiveness based on AES.
Based on the needs of actual work projects, this paper focuses on the design and implementation of teacher vocational education
ability assessment management system, and demonstrates its application effect with practical cases.

Keywords: studio; teachers; ability evaluation; data analysis; VBA

(E#EH 69 T)

Resource allocation in cellular networks based on edge caching

Pan Yu, Hua Wei"

(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: The widespread application of Internet of Things (IoT) and the rapid development of communication technologies
have led to the explosive growth of mobile data traffic, which has brought huge energy consumption to network operators. Therefore,
improving energy efficiency is an important challenge in the 5G and 6G era. In this paper, we make resource allocation in
cache-enabled cellular networks and the optimal solution can be obtained by modeling the problem as a mixed integer programming
problem. The objective is to jointly optimize the base station transmit power and task transfer scheduling while satisfying the quality
of service (QoS) requirements, and explore the impact of cache hit rate on the total energy consumption. Simulation results show
that our proposed scheme performs well in terms of energy consumption and that increasing the cache hit rate has the effect of re-
ducing the total energy consumption.

Keywords: edge caching; resource allocation; edge cloud computing
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Research on age-friendly design of intelligent terminal APP

Cui Xiaoxu', Xu Wenyan®

(1. Department of Information Technology, Tianjin Electronic Information Technician College, Tianjin 300350, China;

2. Department of Business Service, Tianjin Electronic Information Technician College, Tianjin 300350, China)

Abstract: With the great development of China’s communication technology and communication industry, intelligent terminal

products have been rapidly popularized in China, but because some elderly people with the growth of age, vision, hearing, move-

ment, language, perception and other abilities decline to varying degrees, in the use of intelligent terminal APP process faced with a

variety of difficulties and problems. Unable to fully enjoy the convenience brought by intelligent services of mobile terminals, the

problem of “digital divide” has become increasingly prominent, therefore, APP aging design and development is an inevitable trend

of the development of The Times. Through analysis and research, starting from the physiological characteristics and psychological

needs of the elderly group, this paper explores the design strategy of the age-appropriate APP, and completes the design practice to

help the design and transformation of the age-appropriate APP in our country.

Keywords: intelligent terminal; age-friendly; APP; design practice
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Telephone taxi booking system based on FreeSWITCH and its application

An Wenzheng"", Zhang Wen’

(1. China Telecom Rizhao Branch, Rizhao 276800, China;
2. Rizhao Big Data Development Bureau , Rizhao 276800, China)

Abstract: With the development of mobile internet technology, intelligent transportation systems are becoming more common,
but there is still a problem of difficulty in booking taxis for people who are not proficient in using smartphones. This article studies
this problem and proposes a telephone taxi booking system based on FreeSWITCH. This system can achieve automatic taxi calling
by connecting IMS/PSTN, and the taxi platform can perform vehicle scheduling and result feedback. This system is simple to oper-
ate and does not require a smartphone, improving travel efficiency and convenience. Practical application cases have verified the
feasibility and practicality of the system, providing a convenient travel option for people who are not proficient in using smart-
phones.

Keywords: soft switch; telephone taxi booking; unattended; order processing

(E#F1047)

Ul analysis and design of APP on “Impression of Intangible Cultural
Heritage”

Wu Bing, Zhang Jingjing, Cheng Ni"
(School of Mathematics and Information Technology, Yuncheng University, Yuncheng 044000, China)

Abstract: In order to better carry forward the intangible cultural heritage, on the basis of analyzing the needs of users, the au-
thor developed an APP named “Impression of Intangible Cultural Heritage” by using several software such as Photoshop, Illustrator
and Visio, and designed the Ul interface of the APP. As a convenient, efficient and highly interactive mobile program, the “Impres-
sion of Intangible Cultural Heritage” APP provides users with a fast and comprehensive information platform for understanding in-
tangible cultural heritage, facilitating users to understand and experience traditional culture, thereby deepening their understanding
of intangible cultural heritage, and then advancing the protection, inheritance and promotion of intangible cultural heritage.

Keywords: intangible cultural heritage; APP; user interface design; traditional culture; inheritance
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KEWR: A%, FEEE,; MAHEL;, ZHKN

0 35l

B EFHE KR, EREOkE R, 2
R AR A, RSP K, TRAW
PN T ORI R, B0 AT A Bl
BT B0 57 A0 1 2 I 1] SR i 7 A A
W AL IR . BB R A, S A
B H s WA B, RS AR H iR K,
KIE F A5 2423 . KRII S5 a3 R
FEIRAS AL B, T R 25 0 S 4 R 4
FERIRALAS, BN AT ASRE W B H00E 457 1)
I BLSE, X EE RS P AR, R
ARV T HBM A+ RE R RS,
TR AR A TR AT
1 BAE=H

W HE A R ) A AR R,
ik T SRS 0N 12 1 FH R O T A B AR AR, a4
ARAR ) SE PR L OE g e SE PR [a)8, 100 H Y 2
BEARTFHE AR SR, 1 e AR 5 X AR gt
TR, MBS ARG AR R
AR Sk (13 R BT Java i &
P45 2 BRI i R SR, W T Sk 4-5 18

I HE: 2023-10-26

B BEH: 2023-11-26

T RALLGEE (OpenCV )% RS AR AT i) HU31)
AP, X T RGER RS AR, W A
KBRS AR AT R AL BRI, X T R4
(4 2 5 A8 FH ST APL R 28 e 2R, T
VE FHTE MR 55 5 i (1 28 0 36 75 2 SE I 4 E R 42
2 55 F B MR 25 B84 o X IHAS SCH i A 4 3
T Java fE MBS 3mAEAL , OpenCV U 4L A
IE g e

2 BRGZEN

RARGEHIRZ DAL A S G e =
WAL PR | EJRIIRER BRI . DA
AR R G, EEAEH R
FORAL T, R S5 e N I AT IR, A
B G A0AG S AR IS I AR, e 0o AR AT B S %
PERT AEr AT YU b B F AP 420 A L ARR B
2 B AL BRSO S R AL A S ZE TR R | R
JE . DIRERBUSH, 1Rk A IR 55 i 1) D) BE
RBUBLA T P IR 55 380K, AR I 55 3 R b 2
B E TR EAR SRS EHH A AFR,
e i 553 >R i B0 R0 18 ik R 55 2o ) IO A% 18 25 )
RER BB . Dhfe R B H o I 4R D BE S

HEWH: KVEFRERXF AT L 4% E (K EH(2022)41 5-198)
EE"@ N 5282001 —), 8, AdEEA, EiEAH, AT @A Web B AL B TFL; 2 7F

(2001—), B , 3 & BRFAA, E ik AP, B R @ AN B Ao B BRLARE; RIUE(2003—), 4, HdE A, ik AH,
BERT7 ) A B e 5 K R Fkikot B odr SLEEAL AR oA B (2002—), %, ¥ d R RA A, R
Ty B Ay de iR Ak IR ATk BAEAE R R R (1981—) o, 3 K IV AL AR R A, B BAR PR @ A AR
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PELOBE 2 0 BEE S, JF AT HTTP
Web il 55 14 18 B 25 12 B AL BEA B .

3 RELELSN

3.1 ZIAFR

ARG BAE mvm 54 b, AP
RERBLZE Lk R IE IR AR5 2%, MR 55 283 ]
AL PR HON BOE R R AT RS L ML AL el
VB, BOE W A5 52 1l 1 45 SR B At 4 18 S Ak 3
M AT f A B, A 3 5 RS B T Y SRR TE
DR RIBIE, TR P BIER RS . EA A
G RIPURTE IR S5 A48 5 Bt B S F e, AR
B A B AR BB R I, o8 OB i 52
A IS A 5 o b o BARSEE L&l 1 R .

() ) (=)
=5 =0 =5
T g

iR I

@8- VAP HTTP Veb W%

B HAL B
| #Ra 3 FControl ler |

‘ EHRALHE ZServi ce ‘

| BuRViJEDa0 |
\

E1 BEfEs@AX

3.2 &A%

FIXP AR A E RGBT, Web R v &
il FH A HTML # SCAR R IEIE S . CSS 2 &M
%% . JavaScript 7 & Web UL [ B9 A 15 5 DL A &
TR XLIE 28 5 B MVVM A Vue.js #4821
F R B2 JavaSeript HEZE , fRj 4L Web T[]
ko /MEF IR A wxml | wxss SCF 757 /)
TR 73 g 1) ZR Ge 28R Y 4% o 5 Witk FH JavaSpring-
Boot F I HEZL 25 4 javaSE T [m] X 42 . £2% . M|
M4z A gafe . EAHRL RESTful APLEEH, fifk
N FE R FdEdr 45 B2 4, 880 Jr iR
H MyBatis 57 A °] DL A £ 3 e e, Bl i In)
JEAE ] Java B8 B2 3% 4 b i R I, e LE
AR SRR R . A A Sh R AR
HeR PR K& A7 89 OpenCV X SE I RAT I E . 4]

B ik . IKEEALFR . Canny LA . LMK
M BRI SFE AT AL . FET OpenCV X 42
AR ) A AS DN SR P A 1 2 BT o

B2 ZFERENRE

PR A P25 R T )1 2 b 28 ) 2 S A 4]
AL E B R UIZRVE SO TR I 52 R A3
Ak PR B 45 RAL A RS PEEAT A A . R A il
FHHEZEHR 73 A e

public class ParkingDetection |

public void ImageDel () |

System.loadLibrary(Core.NATIVEfLIBRARYfNAME) ;

MBI X o
CascadeClassifier carCascade = new CascadeClas-
sifier( “haarcascade_car.xml” ) ;
/haarcascade_car.xml A< {43248 SO 4%
IBEALRE
try (Connection conn = DriverManager. getConnec-
tion ( “jdbe : mysql://localhost : 3306/your_database” , “user-
name”, “password”)) |
BB R
String createTableQuery = “CREATE TABLE
IF NOT EXISTS parking_tb (parking_id
tinyint auto_increment primary key , parking_
station tinyint not null , parking_createtime
varchar(20) default Now() ,parking_updatetime
varchar(20) default Now() , x double not null,
y doeble not null)”;
try (PreparedStatement createTableStmt = con.
prepareStatement ( createTableQuery ) ) |
createTableStmt.executeUpdate( );

f

LRE3E S8

VideoCapture capture = new VideoCapture(0) ;

if (1capture.isOpened()) |
System.out.printIn(“ AAGMESHFIUT ) 5
return;

f

1S S A BB T

Mat frame = new Mat() ;

Mat grayFrame = new Mat() ;



5573 e FET IR+ R AR AL RGBT R S BT R

while (true) |
capture.read (frame ) ;
T1REMURE SRy R R PRI,
Imgproc.cvtColor(frame, grayFrame,
Imgproc.COLOR_BGR2GRAY ) ;
Imgproc.equalizeHist(grayFrame, gray-
Frame);
11 AT 40
MatOfRect cars = new MatOfRect( ) ;
carCascade.detectMultiScale ( grayFrame,
cars) ;
Rect| | carsArray = cars. toArrdy( );
11RO S RAil N B 12 | R4 T 40 1%
AbTE PRUERE 22 4k
String insertQuery = “INSERT INTO parking_
results (x, y, width, height) VALUES
(7,77
try (PreparedStatement insertStmt = conn.
prepareStatement (insertQuery) ) {
for (Rect car : carsArray) |
insertStmt.setInt(1, car.x);
insertStmt.setInt(2, car.y);
insertStmt.executeUpdate( );

}
|
IAE UG 2 B AR,
PR
for (Rect car : carsArray) |
Imgproc.rectangle(frame, car.tl(), car.br(),
new Scalar(0, 255, 0), 2);
|

I/ ¥ ESC R 1 E R
if (capture.wait(1) ==27) |
break ;
f
%
1 FERCFE IR

caplure.release( ) ;

System.out.printin(“BHEE ABIRERI") 5
| catch (SQLException e) |

e.printStackTrace( ) ;

%

|
3.3 kit
BREEALE H RS T A WUE EALIIRE
MR IIRE . RMHE ARG R TR
HRIGE . FAERIIRE. DAGEEEH, Lk

FTAEIIRE . H P RBEIge . e HETIRE .
e E 3 iR

ARG

wEnE | | Raum

Wi || % M|
|| B S| RE
F\| | E || I
B | | L || A

B3 IheERTE

3.4 BWEXREIT

MR 5575 5K, B8 B i T4 B 55 4
B JEI PR UE RO g —BobE L B A T SR
PLROIE sl sl o B8R b 58 0 B0 43 46 1] R
Tﬁﬁ@* %i@%%%ﬁ%iﬁﬂmﬁﬁ
B iy CHPERRY “EAfFERRT
IEBER” M 9TRFERRT. Hi, %I%ﬁ
J CHPERET, R2FRN “HEfFEAR",
TH ORI, e “PUEERET M 9T
FUEERT o B U A . P R
SEAMERITT B G A L P T B A R R G 4
“HPEER” M “HERERE", Rtk E
TR G SR AR A ROR B kS A
it 225 LR A ) a8 A ]
®1 BPEEXR

Ja 1 Hriienl 2k fiid
user_id tinyint  AE= HME— PSS
user_name varchar sy s
user_gender tinyint s 2y EH‘FEIJB% ‘r;jﬂﬁ‘

user_telephone varchar FExw HP

JH P AR Ao A A% X
user_createtime varchar JEasAd M. YYYY-MM-DD:
TT: mm: ss

FHP e BB S )
user_updatetime  varchar JEas AR ?ﬁ?—f\’[M—DD;

TT: mm: ss
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x2 FuUFEX

JE T Bl EIPN ik

parking_id tinyint ez HifE— 49w
FfRES, 0%

parking_station tinyint ez 2y NEEH, 1508
JAH

parking_x double ez 2yl ERhAN

parking_y double sl AL
Tf@fﬁﬁﬁﬁ@iﬁﬁ i)

parking createtime varchar Az T

TT: mm: ss

RGN
parking_updatetime varchar ElE=sar IYEﬂY)%JYi:I\j/IJM—DD .

TT: mm: ss

4 g

ASCLL OpenCV A0 FEAS I 4257 AR R AR V)
ARBE BRI EME RS, Wil Rk
BN WAHENL AFHEZRFINRE, Rk T
LK DA =S iO] S W= &= BL N VA9
ARWEFE 5T AR R A5 A H AR e 1 S B4R

7 AT TR R R T 5, MIMEREE N TR
REAWI A Sk, B RE 40045 B R Gofs 15t
PR R SRR PERT . AR PLE AR
AN HZ AL, ATTH J AT S 3
AL TP Y BE, T T A R AR A BT
ANGEH . R Z A XU DL B BRI . AT B
WK 55 A R B SCHk L S ATEOR | BT
LB, S5 IR DI BER R AT BT I |
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Research and design of intelligent parking space management system
based on “Internet +”

Shi Liangfan', Zhu Guiping', Zhang Kaiqi', Mao Xiang’, Zhang Yan'

(1. College of Information Engineering, Changsha Medical University, Changsha 410219, China;

2. College of Law and Public Administration, Hunan University of Finance and Economics, Changsha 410205, China)

Abstract: At present, China’s cities are developing rapidly, urban buildings are complex and diverse, the number of cars are

increasing, and the number of urban land resources are tight. For example, many problems such as large shopping malls in most cit-

ies have not planned parking in all aspects, and people can’t find parking spaces when travelling have not been improved. Com-

pared with the traditional manual management model, the combination of Internet + and offline manual management model has

more prominent advantages in this regard. This article will strive to develop a solution for the above problems.

Keywords: parking space system; parking space management; parking space reservation; Internet
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Design and implementation of a system based on online sentence analysis

Wang Qiangian”

(Department of Information Engineering, North China University of Water Resources and Electric Power,

Zhengzhou 450018, China)

Abstract: In the process of analyzing sentence structure, in order to clarify the dependency relationship of each phrase and

the final analysis tree, an online sentence analysis system was designed based on the combined category grammar with category

transformation (CCG-C?). It achieved sentence segmentation, determined word categories, used category rules for transmission, re-

solved ambiguity in the generated new phrases, and finally formed an analysis tree and stored it in a tree library. This system over-

comes the time limit of sentence analysis and can achieve ambiguity resolution, a difficult point in the process of sentence analysis,

through human-computer interaction. This system greatly improves the efficiency of manual analysis.

Keywords: sentence analysis; system design; human-computer interaction
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Design and implementation of an online mall management system
based on SpringBoot

Wang Peipei’

(School of Electronic Information Engineering, Henan Vocational and Technical College of Industry, Nanyang 473000, China)

Abstract: Based on the actual needs of the online shopping mall management system, this article designs and develops an on-

line shopping mall management system using development technologies such as SpringBoot, MyBatis, MuSQL, and BootStrap. The

system can effectively manage processes related to products, order generation, and product addresses, improving the efficiency of

merchant operations and saving operational costs.

Keywords: online shopping mall; SpringBoot; MySQL
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