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1. IERF T2 ATES B 5% T
ﬁﬁﬂzﬁémﬁ,ﬁ%%ﬂ?mniméT
TNV RS D0 2 R = A U NS A N SO E K
TAS R, b B R R B AR A AR
Ao BHERUL, AR EEASEARMETE BT T H
A BB NAT R AL, IF B s = 400 fe
A ER R RS, Hik, 454
TR ALILGE DL B R B 2% ) H AR R A e — & nT L
FN B A AR B RGARA 2

21 e, PREREE TR EE 2 ) H R 58 AR Y
KR, SR TR EE 2 > 0 E bR A I A 92t it
TKRERE, FEMLSTLIYOLO, SSD'
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A% %% Jetson nano; WE FEFARANN ; BEHLML

Efficientnet > 58 811 531 Sy A 2% 19 BB BEAS I 7 7%
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SRR AR B PR B e i 5 23X K26 H A
R B o rp T I B A 0 ) o 28 s T
P F AR B H PR EAE , TS Bk i 5k Dl
ANt ST AE L H PR e .

H 20154 YOLOvI'“'#4& th LIk, YOLO &
SVERARE T2 &R, YOLOv LA H [l )=
AR, B P2 S TR S
ENL P AESS . YOLOV2T' ZE L BE R EImA T
Batch Normalization, High Resolution Classifier,
Anchor Boxes % /71, AL HE T T I 45 i Sl
JEE RN 45 6L BRS TEJE o 2018 4F YOLOv1 YA
HHL T YOLOV3'™Y, BURERIEM S, moRy
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FIT FPN 2244, YOLOv4"'7E 5K i YOLO H 5
Rl Zeshy iy 5L A b, SR TIRZ A0 ms , e
g b el E WL gl g S R AL
0 K R B D AR AT N R R EE AR AL, AR
SR T L 2E 2R D), BRIR T A . YOLOvS
J2 T 2020 4F 38 1f Ultralyties $2 H, 3% M 4% —£5 1]
M 217, 5 YOLOvA ML, YOLOv4 R X
H AR 0 0 B SR AH R, i EL R K A A
eIy SUN 0N E ORI DS & = & L TR
R LA 81 G T s 0 2 RN PR E A A,
XIS YOLOVS |32 Bk .

i BTk, IESZ T YOLOvS 76 #fF B 8 i
R D7 AR T8 75, e X T 3l 4 ik
AR NG ) 1 i 0 A S 2 A A TR e ek
FMERS 207 Y A B m oK, B AR SO
YOLOvS By 5Eht |, iF— 2550 X 4 254 i1 7
ANWEAL 38 2k 5 5 g 32 T I 2% Mobile-

CSPL1 CSPL3 CSPL1

netv3 ., HE ALY 1 B S HLE] ECA-Net, B4t
B2 m G S0 0 45 Slim-Neck . %5 [0] 4 78 i fk
4544 SPPFCSPC 45 J7 12k LATA 3 S AT gl 2 8 i
AR A H 8y, 380 52 B4 = FPS A
KGR B bR, e 20 0 07 e 5 A8 1Y) o 3 o
L 5 4545 B ofe fff S0 A0 6 E ST LD AR AR (1 A
PE, B H R B A i i ik A X% & Jetson nano
AT LA

1 YOLOV5 [ 28 18 BYHF &

F M 2020 4F Ultralytics % 7 YOLOvS D)3,
ZHBGN T 2w EE M, H R
YOLOvS-6.2 3t 45 TLFl R [R) 2 80 i AR A (N, S,
M,L,X), fiTrAS [F] 2 b 78 4 0 465 1) B
FEFNTREE I SHON TR, an SR A2 58 il & 015
FRERLEE  E AR N S B b
YOLOvSn #8525, A5 WA 1 Fs .

5 - | [T ST (D)

(o2 X-

(eI -

[sppr] =

1N

E 1 YOLOv5##y

YOLOvSn A #E A G54 i D0 &R 70 L : D
5 B 45 21 B = 1 P26 Backnbone; @]
F 15 H ARHE A H AR50 RSk Head; A
F Backbone il Head Z [f] ) Neck £5#4 ; @M T
e RS T 5 R g T )2

YOLOvSn 55325 (1) TAE B .

(1) $r AS R T A B R 400, F S
BAETTHE . Mosaic $UCH 1 9 X 4icH 45 E A T 4R AR
AFR R B RG BRG B B

(2) ET MM T Focus 4546 38 15 45 M 4%
PR, (] CSP1_X 5k 25 45 F X UG AR AE 0t
FRHREC, A FH AR 4 T SPPU 4t A i 5 3k B B PR
() SPPF 25 R A THRAAE PRI, $it R SRz B

(3) Neck FIZ5ffi | T FPN""+PAN"'> 45 4 3f:
4G CSP2_X S5 MR Al & RMRRRAE , 153 F0 Y
FEAEI

(4) % A T DIOU_Loss #9148k, 7
T0U_Loss A1 GIOU_Loss [ &4l I+, ekt 17 il 5t
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HEFLO R B IR L
2 EIhFEFEMHARBH

2.1 YOLOvSn =F M 4Bt

Bl R T 2 ) N W K e, TR 2 2T AR
B W 28 R P E g, BORAR KRR 4R T T
K BE 200 ol A5 RRE AR Xof B3 T R A o ok
L IBATH AR RIHAS SCAR R — A
LLYOLOvS Sy Bl (42 i AL I 258, 1Sy i
SRUE 3o Ea i) e

TEYOLOvVSn TR d, E3 i Conv i
He Al H T CSP 2244 (cross stage partial network )
B C3BEHRA R, EATTAY T2 T ARl 4 U A
KR WA RCRAERS B o ZESEE R & 3, YOLOvS
PR Bt %) e 90 2% 9 R BORNR JE R
Koy 7 2Ok D 19 26 280 IR i i A 1) T
2, 2RI AR E ARSI R B R
fiK, TRl SRR R AR R T . B, A
SR —Ffr ] LU D/ ) 2% 2 i 1Y [a) ) 4 s e 1R
FEMCRE S B T ok SE AR Ak, SO ST Mo-
bilenetv3 % 4 45 #4 %F YOLOvSn (1 = T %) 4% Jir ifi
FHEY Conv BEHUA C3BIBRUEAT 048, 15 21 [] i) 4
PR 200 RN B T AG DR 52 1 H Y
2.1.1 Mobilenetv3 T4 R 3

Mobilenetv1"*' & 1 Google A BA T 2017 4 42
B e T RS B v i i A B R R
CNN [ 2% . it F 8 £ 45 FH (depthwise convolu-
tion, DW)TEMERA A/ NEFRIRAY AT T R >
RS HSiaH e, BHE, 20184 Google
BA S T Mobilenetv2'', JETFHI/ESG N T 7
AR CIE R, IR 5 22 454 (inverted residu-
als) RHG I8 TR, ol DW 25 BT it s ) o
fEfS B AR s TR RE —E R LR
(linear bottlenecks ) HUfX, 7" ReLU B3 pR %R, FEAIC
XPRAERFIE A5 Bk

2019 4F42 H 1) Mobilenetv3"'®! 6 £% 75 45 4 il
AEIERR i o 5T A =1 = ) 1 7 A 81 B
B, I TREHEZE IV SE-Net(squeeze-and-
excitation networks) Jf H 5 87 & 11 17 ¥ I pRi %K
(hard-sigmoid) .

TR E A] 43 25 42 B (depthwise separable convo-

lution, DSC)ELF T R JE & (depthwise convolu-
tion, DW) LA 3% 1 4 F (pointwise convolution,
PW) ARy, K28R T HAGRS R, M T
GBS, DSC &2 8 fit A 548
RIEIE L, XF AR »

K_Dk,xDKxMxDFxDF+M><N><DF><DF

W, D XD XMXNXD XD,

1 1
=N+Fi (1)

Hrp: W RER T DSCEMIIHER,; W RT
5 BRI 1 . Mobilenetv3 W 25 v 35 FHAZ
RAF 2805 x 50 LA DSC 4 R T3 A
IEGERI 125,

E =
] o [ [

B2 REERTEE

WK 37~ , 1E Mobilenetv3 ) {3] 5% 22 45 4
HSEAE R 1L SRR IR IE R, AE Rl
DW BB, Ha i 141 H R w5 XA
Y B A TE T 38 5 55— Ik 0y T AE R AE 4 Tensor
AEFERL S, RS Tensor 1T M E R, (HETT
FARBUR Y Z RHIE(E R, IR s E s B
gk, X5 4E Tensor fff HAE G & R THR 8K
K, P ILEH DW & AR AT LLA R4 58 B R AIE £
AT DAyl iz Bt Bl R P 11 SRR R
E TR €1 I W G AT NS W5/ R 5 = o i ST
PN i, Mobilenetv3 1] L - #4 £ 5% 5 1k
26070 AT IE B IS

2.1.2 Mobilenetv3 & 7& & H & 3t

ZHIFE Mobilenetv2 #5/Z1# F ReLU6 3% PR
o BUAE L BCH R 2 swish B0 R B, D
swish = x X o (x)o I swish 15 #REUHA 52 HE 2
e P2 B HER R, (R EAAAE R, E
WU AT AR S E R A, (U o (x)
THERUR Sl be A RIME 1 o O 2 3 i kit
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(a) FRZEHEH

(b) fRIFRZELH

B 3 RELHMSERELSHTEE

PRI AN AAE, TN TR mRS, N
T — AR s AT AR IRAE . A, fEE R
H T — A5 h-swish A TG PRER

h-swish #1 PRELS h-sigmoid A LEAHL Z Ab -

h-sigmoid = w (2)
h-swish = x X h-sigmoid (3)
h-swish = xw (4)

6
M 4 0T DL B swish 300 2R B il 26 A
h-swish 05 PRELAI T ZEARE AHILL . Mobilenetv3 [
VEFAEIFIR SO, a4 swish S0 sREICE
A h-swish, sigmoid I PR B R h-sigmoid pg
PR, XTI HER R AR B, JF A
XA PR AR A A

x x
(a) Sigmoid vs h-sigmoid (b) Swish vs h-swish

B4 BESREXTLL

2.2 4xtFMobilenetv3E&EAHLH wKt

I LR — R S T8 T T B
Fzs ()3 2 AL AP, 7E Mobilenetv3 FHEs I T
B8 9 = 1 HLH SE-Net (squeeze-and-excitation
networks) "™, J& T3l iH 1 &y HLEH . W E S
N, TERIA SE TER I ALH Z 0T, FRIE A A4
T T ) E R AR AR, T SE-Net ZJm
A FBEOARERA R A AL, 45> AR T8 3 7Y
B AR AN A, R 2 N 4 R T G

FUCE A R A E .
Excitation
— .
X i Squeeze X
Scale
— > —
H
w W

E 5 SEFEEAME

SE VBB B S B BN

(1) Squeeze: it 4/ F¥fl, K&
HHE 1 ZAERROE CH*W) FE 4R 1S58, FARAE
BN [hw,e 22 R11,1,c],

(2) excitation: £ 5 RFIE IE A= B — AL
HE, P8 SCH I R P 4 i 2 A A T ] Y
FHOCHE , w0 AR (B8 B R AR E 1 14 3
SIER ¢ 1 P SR THESE SRS R NG

(3) Scale: i A5 3 19 V9 — 1L AT Jn AL
N A3 18 194 AE _E o Mobilenetv3 38 3C W (4
HEAeE, B 43 3R AR R A

SE-Net [ 4% /U JEUAE J2 3 2o 4> 34 42 o0 2% A 4f
loss #4262k FH 227 2 FRIEACE , AN & E AR I8
R 3 P B 0 IO OR FI T, A A AR
T ARG A . SR SE-Net 14 25 S HILHIAS il 3kt 4
g TSSO R, SE-Net hIYRELESS
2B TE R LR EIVER , JF BAR AR
B Z A R AE DG R ARG, T ELR NS B
KL, SO H SE-Net B8 it ECA-Net " 4 &
FIRLT AT 4

ECA VE ML B B 4 A 42 R 7 244k
BZEMA 11 BRZ, KR T2ERE, 2K
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okt 1 AEREAR I, DT A R ER TS IEIE A E .
It H ECA-Net 2 K /D802 Hop Bk SIAR 41 1Y
BOR,

ECA-Net i 13 — 4 £ 5 layers. Conv1D F 58
L85 3 1A A] A A L, A A Y KNl i —
SNSRI S PR f AN R E ST IER S €SN ) |
DIEE Z M b AT 5 E 5E B

I 3 1 PR EICH

k=

log, () +b‘ (5)

Y

;E\EP: ’}’ = va = 10
ECA-Net {3 & JIHLE 4n &l 6 s

- X
P—— c
- a C :
T
— H
W
1X1%¢ }

E 6 ECAEEANHH

ECA FE ML S AR U

(1) B3 AFRIE 220 42 Jm P30 Ak, FRfE
BN LA w0, e JAVHFEAR AL 1,1, e IRy ) 6

(2) MRYEFRIE 938 8 E 545 21 38 W Y
— A TZ KN kernel_size

(3) ¥ kernel_size /| T—4E&E I, 153X
TR L B B~ 38 1 A

(4) ¥ V3 —AA 1 5 A RRAIE (513 38 38 AH
e, HUMBUSE BRHER

2.3 FBHEEE L ®BZW GSConv A3 # K
%kt

20224F 6 H , Hi PR ACH R 2E RN B H A
LR 2= L [R) 4 T 8T 09 B BUBE R GSConv'®!
B T HRTM B ELR S, PW SRR
B H R A B, DSC 2 ARl LA R S R
TR AR (HRIE S W e, A
EIG R G BT AL R s, Xa
FEOK BN R, fE LIRS 4R H T GSCony
ZEH), 3 i GSConv 5] A T Slim-Neck /55, 7E
DTS AR 1 R e RS B, AR Ak T

® :element-wise product

BT A P 5 B Al . LSS R N 7 T
e R R S 141 /9 PW BB UE 8R4
WIEE, SRR, A2 DW B RS Bk
L, A PHES R, ME T shuffle 52
YE¥ PW B FUE MU BB % 2 DW 45 FUE BUHY
FEMT, IR LMRHER L, XL R
DB RAR ST DL i A B B R AR DW 45 FRUG A5
TR B3 RS2, (iR AR B R EE R T
PW B,

(7 R
( G/2  chamels \
vz

& 7 GSConv##y

TP R Y i B, AR B T
Backbone P T U N YRR . A EME B &7 A+
i) 30 15 A5, R I P 0 3 R R A T T 4
MEEEREEE 2, XaSH0EUFEEN LK,
PW 5 PR 5 R A 32 b B A7 17 30 2 ) ) i
Bz, 10 DSC 4 B 52 42 U B T 3 26 R R 4 42
HF GSConv 454 T PW 3 BRI DSC B FLAG R 4
JFLUR AT RE 2 Mo B T X R RO AR R, (HE
HAE Backbone 1 Neck AR & FIZZ5 M 1035, &
i Do 5 AL RN 2R IR IR, 3K 2 R R e # I
SRR ], T RRAE B AR AL Hi ) Neck B,
CLAMRB K, NERHEEITESR, IR
FRDHEANTEES, K IAE Neck #8538 1]
GSConv SR e bt o (HAF—FEAYE, Jig TPk
S AEA# FH Slim-Neck B9 JE At _F- 6 FH 33 2 1 LA A
23 (8] 4 I AL S5 A i RO Sy, BRI AR S
A X PR AR i T G

i 4% 5 9% B AR I 25 GSConv 10 PW 55
¥4 GSbottleneck , HZEF AN 8 (a) iR . FHEL
F IS 1Y bottleneckCSP,  Hoiz B # H A 60%~
70%, W& M%) Re I EEAH Y . 7E L IERE I,
FRATIE FH — U0 2R 7 T R H I 3 0 D 4%
(GSCSP) i Bt VoV-GSCSP, 4514 Il & 8 (b) .
VoV-GSCSP e 5 T A5 W A 36 Al b, FRAKT
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X 285 R ) B2 R PE R R AR . 5 YOLOVS 54
M C3REEAR Y, HFLOPS FRAIK T K29 15.7%.

& 8 GSbottleneck £5#3F0 VoV-GSCSP 451

A SCHE AR F{# F GSConv B4 i Conv 4%
¥, ffi FH VoV-GSCSP 45 ¥y #i 4t C3 454, Hy
Slim-Neck Z5#4, & 9 s .

VoVGSCSP

VoVGSCSP

& 9 Slim-Neck &4

2.4 ZHE&FHEBMALEM(SPPFCSPC)

2% 6] 4 FHE 4548 (SPP) fic . A L IH 42
& TE A i A RS B RT3, 245 M =
A EA A, — AT L Z s AR SE I A
AR R RE S RS T
Maxpool; =& A LATEAN[A] RO F 38 BURAAE 141 1Y
FRIEAE B, ARt e TR B HER 2 . £ YO-
LOv5-6.0 W HAE # 48 T SPPF 4548, M T
SPPREHLIN 7, SPPF ALY H T 24~ /NRST Y
A%, g Y Aok AR KR it ik
¥, SadSEm bW, %5 el DAFEOR B A 1
il A R A RSE (4R AE A DI RE T, e of 2 e
BE, AL K 51.6% Bk B[R]

YOLOv7 ££ SPP iy JE 7 F 4 T —Fh 4 N
SPPCSPC iy 4 5 Ak 45ky , a5k 10(a)
BN o IS5 4 55 SPP 45 A L, i A i B
I — AR R R 11 B B 4 3 T8
FIFFAEELf, SRJ5 P A6 B RS R 3%3
AL B R AR AE [ f,, AR5 2t SPP 2%
H, SBVRHEIELf, Rk S B R
R33N 11 AR RN L, S A&t —4
U1 B BUS BN £, HEAT Concat 44E, 15311945
F PR —A 11 BRI T e g

AR SC I ) SPPFCSPC 2445 ¥4 b 19 3 301 4
RS T H O RS T, HEmE 10(h)
FFR o LA ST JE T SPPF X SPP 25 44 114 e 33 )y
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Detection of illegal manning of electric vehicles based on improved
YOLOV5 algorithm and edge devices

Sun Fulin', Li Zhenxuan', Liang Yunquan®, Dong Miaomiao’, Ge Guangying’

(1. Shandong Key Laboratory of Optical Communication Science and Information Technology, Liaocheng 252059, China;

2. School of Physics Science and Information Technology, Liaocheng University, Liaocheng 252059, China;

3. School of Computer Science and Technology, Liaocheng University, Liaocheng 252059, China)

Abstract: Tt is an important content in the new traffic laws and regulations to prohibit the illegal carrying of people by electric

vehicles. In view of the current lack of effective algorithms to detect the illegal carrying of people by electric vehicles, a detection

system for illegal carrying of people by electric vehicles is designed based on the combination of improved YOLOvS target detection

algorithm and edge equipment. Firstly, the data set of electric vehicle driving is constructed; Secondly, on the basis of YOLOvS net-
work model, the lightweight network Mobilenetv3, ECA Net attention mechanism, Slim Neck structure and SPPFCSPC spatial pyra-

mid pool structure are introduced to improve the detection accuracy for illegal passenger carrying of electric vehicles, and ablation

experiments are conducted with the original algorithm. Finally, the improved algorithm is deployed on the edge device Jetson Nano

for real-time reasoning. By analyzing the experimental data, the parameters of the improved algorithm are reduced to 18% of the

original YOLOv5n, and the reasoning speed on the Jetson Nano is increased by 62%, with the fastest reasoning speed reaching

17FPS. The improved algorithm can greatly improve the reasoning speed while improving the detection accuracy on the Jetson

Nano, and meet the needs of edge deployment in different scenarios.

Keywords: YOLOvS; edge equipment; Jetson nano; illegal manned detection of electric vehicles; lightweight network
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Research on text mining of movie reviews based on LDA-BILSTM model
and knowledge graph

Yang Xiuzhang', Wu Shuai*, Liao Wenjing', Xiang Meiyu®, Yu Xiaomin*, Zhou Jisong',
Zhao Xiaoming'

(1.School of Information, Guizhou University of Finance and Economics, Guiyang 550025, China;
2. School of Information Management, Nanjing Agricultural University, Nanjing 211800, China;
3. Guiyang School of Big Data and Finance, School of Big Data Application and Economics,
Guizhou University of Finance and Economics, Guiyang 550025, China;
4. Key Laboratory of Economics System Simulation of Guizhou, Guizhou University of Finance and Economics,

Guiyang 550027, China)

Abstract: Since the traditional method only conducts quantitative statistics and text description research on the film industry
and reviews from the macro level, it cannot effectively mine the themes of high-quality films and audience evaluations and needs
deep semantic knowledge mining. This paper proposes a model based on LDA-BiLLSTM and the knowledge graph for text mining of
movie reviews. Firstly, this paper collects the film review text of “Hi, Mom” and preprocesses it. Secondly, it extracts the co-occur-
rence feature words of film reviews, uses the knowledge graph to mine the relationship between film quality feature words, and pro-
foundly analyzes high-quality movies. Finally, it builds the LDA-BiLSTM model to realize the emotional analysis of film reviews, ex-
tracts the critical feature words of film reviews through the LDA model, and uses the long-short-term memory network to capture
long - distance dependencies to accurately predict the emotional category of film reviews. The experimental results show that the
method proposed in this paper can effectively mine the emotional feature words and association relationships of movie reviews. The
precision, recall, F',-score, and accuracy of the proposed LDA-BiLSTM model are 0.9839, 0.9805, 0.9822, and 0.9805, which are
superior to other machine learning and deep learning models. In short, this paper can provide academic ideas for mining our high-
quality movies.

Keywords: text mining; LDA-BiLSTM model; knowledge graph; film analysis; deep learning
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Restoration and application of groundwater level data based on
LSTM-TCN

Yuan Zhihong, Chen Yu"
(College of Electronics and Information, Sichuan University, Chengdu 610065, China)

Abstract: Accurate prediction of groundwater level is an important basis for rational development and utilization of groundwa-
ter resources. Due to the possible interference of the environment or the failure of the acquisition equipment in the process of data
acquisition, the data is missing, which affects the prediction accuracy of the model. In order to obtain more accurate prediction re-
sults on groundwater level data with more missing values, a groundwater level restoration model based on long short term memory
(LSTM )-temporal convolutional network (TCN) is proposed to improve the quality of data sets by learning the time series and dis-
tribution characteristics of the original data sets. Then, the multi-head attention mechanism (MA) and LSTM are combined to pre-
dict the groundwater level to further improve the prediction performance of LSTM model. Finally, the prediction results show that
using the LSTM-TCN method to train the MA-LSTM model can significantly improve the prediction accuracy of groundwater level.

Keywords: data imputation; generative adversarial imputation networks; temporal convolutional network; groundwater level

prediction; multi—head attention mechanism
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Research on heterogeneous graph abstract model for civil aviation
accident report

He Yuanqing', Zheng Xin
(College of Computer Science, Civil Aviation Flight University of China, Guanghan 618307, China)

Abstract: The civil aviation accident tracking investigation report hides a large amount of civil aviation safety information,
and refining and understanding it is the basis for subsequent safety supervision and management. However, the current automatic
text summarization model is mainly concentrated in general fields such as news, and transplanting it to professional fields will ig-
nore many key information in the civil aviation field. To this end, an abstract model EHGA (Entity Heterogeneous Graph Abstract
Model) based on heterogeneous graph of entity elements is proposed, which utilizes the construction of cross sentence relationship
diagrams guided by entities of civil aviation accidents to improve the model’s understanding of civil aviation accident report text.
The EHGA model is composed of three parts, namely, civil aviation entity extraction module, heterogeneous graph attention mod-
ule, and text filtering module. Firstly, label the entities in the civil aviation accident report according to the specification documents
issued by the Civil Aviation Administration, and obtain the entity nodes in the entity extraction module; Subsequently, an entity
sentence edge is constructed based on the overlap of entities and sentences, and the text is converted into sentence nodes and entity
nodes to form a heterogeneous graph of civil aviation accidents; Finally, a heterogeneous graph attention mechanism is used to learn
sentence feature representation, and a Trigram blocking strategy is used to sort sentences, reducing redundancy while fully retain-
ing text semantic information. A comparative experiment was conducted using 861 civil aviation accident investigation and tracking
reports as corpus. The results showed that the EHGA model achieved an average performance improvement of 5.34% in ROUGE
evaluation compared to the pre training model.

Keywords: civil aviation accident investigation and tracking report; entity node; heterogeneous graph network; graph atten-

tion mechanism; extraction
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Recommendation method of elevator media advertising based on
improved TF-IDF algorithm
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Abstract: With the introduction of the National Personal Information Protection Law, accurate advertising of elevator media
terminal faces many challenges. How to improve the accuracy of elevator media terminal advertising without infringing on the pri-
vacy of citizens, and improve the economic benefits for advertising providers is the current focus of terminal computing advertising
research. Therefore, a recommendation method of elevator media advertisement based on improved TF-IDF is proposed. The im-
proved TF-IDF was used to extract the labels of POl and residents around the elevator points, and the label vector model of the el-
evator media terminal was constructed. Then use the merchant’s score to calculate the user’s interest in the label. Finally, a mer-
chant interest model is constructed to sort the data of TOP-N elevators and recommend them to merchants. Experimental results
show that this recommendation method is superior to the traditional TF-IDF algorithm in accuracy and recall rate, and does not need
to collect citizens private data, which has strong promotion and application benefits.

Keywords: TF-IDF; media advertising; label score; user interest; personalized recommendation
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Analysis and forecast of a tea sales data based on RBF function

Li Jinpeng', Huang Yiwang'*

(1. School of Data Science, Tongren University, Tongren 554300, China;

2. Guizhou Provincial Key Laboratory of Public Big Data(Guizhou University ), Guiyang 550025, China; )

Abstract: The economic benefits of enterprises can be effectively enhanced through the prediction, analysis and processing

of enterprise sales data. collect the real sales data of a tea drink, analyze the attributes and characteristics of the data, and select the

changing factors that affect sales as an important feature of data analysis through dimensional reduction. Taking the selected feature

as the input feature vector, the RBF support vector machine (SVM) method is used to dynamically predict the sales volume, and the

real transaction volume is compared and analyzed, and the parameters of the RBF function SVM sales forecasting model are opti-

mized. Through the simulation analysis of the prediction error and accuracy of the SVM model, the effectiveness of the optimized

model is verified. It provides an effective scheme for data analysis in the process of enterprise digital transformation.

Keywords: SVM; kernel function; loss function; sales forecast
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solution number Cmax TFT TEC

1 2507.434 494090.902 82820.928

2 2507.483 493932.763 82834.466

3 2507.483 493938.652 82823.640

4 2507.483 494093.267 82767.248

5 2508.076 493545.663 82826.039

6 2508.670 493355.265 82844.564

7 2508.670 493512.932 82830.713

8 2508.670 493577.140 82810.149

9 2513.062 493789.765 82800.722
10 2526.830 493303.375 82964.153
11 2528.310 492775.491 82947.889
12 2530.405 492777.586 82946.761
13 2531.149 492379.173 82968.483
14 2531.149 492531.481 82955.929
15 2531.149 492778.330 82925.531
16 2531.149 492874.246 82916.539
17 2536.915 491473.468 83033.899
18 2537.084 491474.144 83032.544
19 2538.081 491478.132 83022.129
20 2538.436 491318.373 83029.567
21 2538.436 491378.168 83028.810
22 2538.436 491457.397 83023.701
23 2538.436 491479.551 82986.773
24 2538.960 490835.414 83041.989
25 2540.316 490769.217 83044.973
26 2540.514 490770.206 83044.162
27 2540.730 490848.499 83038.842
28 2541.102 490757.564 83059.024
29 2541.102 490760.135 83044.560
30 2541.102 490786.421 83042.189
31 2541.102 490851.849 83014.709
32 2541.102 491272.797 83006.846
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solution number Cmax TFT TEC
33 2541.503 490322.665 83084.421
34 2541.503 490684.499 83047.214
35 2541.503 490763.308 83043.098
36 2541.503 490771.609 83040.981
37 2541.503 490775.151 83005.640
38 2593.874 486987.139 83464.111
39 2593.874 487012.366 83444.480
40 2593.874 487086.139 83429.632
41 2593.874 487681.396 83414.563
42 2604.734 485756.735 83416.416
43 2605.723 485815.087 83412.361
44 2605.847 485914.815 83412.070
45 2606.185 485842.318 83412.269
46 2606.364 485916.363 83378.193
47 2606.877 485679.761 83422.247
48 2606.877 485883.164 83372.740
49 2621.410 485286.755 83515.874
50 2622.806 485299.953 83509.171
51 2622.806 485340.680 83506.568
52 2622.806 485342.620 83488.225
53 2622.806 485344.394 83485.930
54 2624.101 485249.680 83519.931
55 2624.958 485300.252 83501.150
56 2624.958 485327.826 83497.309
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Research and analysis of Web temporal object model

Li Shuxia, Yang Juncheng’
(1. School of Electronic Information Engineering, Henan Polytechnic Institute, Nanyang 473000, China)

Abstract: This paper studies the Web temporal object model and adds temporal elements to the Web content elements. So as
to solve the problem of unified modeling of site, column, sub column and content by hierarchical tree structure. According to the
characteristics of data closely related to time series, this paper uses temporal feature words to automatically extract and evaluate
various temporal elements, and proposes to use LSTM network to learn the temporal constraints between temporal nodes. At the
same time, the Attention mechanism is introduced into the prediction model. Experimental results show that the system can auto-
matically discover outdated Web information, and it has important application prospects in the quality ranking of similar websites
and time aware search ranking, etc. It can greatly save manpower and improve the quality of Web information.

Keywords: deep learning; temporal element; temporal object model; temporal characteristic words; Hierarchical tree
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Solving flow shop group scheduling by using collaborative multi-objective
optimization algorithm

Xiao Xiumei', Wang Xinrui
(School of Mathematics, Yunnan Normal University, Kuming 650500, China)

Abstract: This paper develops a collaborative multi-objective optimization algorithm (CMOEA) to solve the flow shop group
scheduling problem with setup time constraints. First, the features of the considered problem are analyzed and described. Then, a
three-dimensional vector is designed to represent each solution to list the three sub-problems. Next, a collaborative searching multi-
objective algorithm is designed to solve the problem. Finally, after extensive experimental results and comparison with other algo-
rithms, this algorithm significantly outperforms existing classical multi-objective optimization algorithms.

Keywords: flow shop group scheduling; multi-objective; energy consumption; collaborative algorithm
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Research on electronic signature handwriting inspection based on data
search model of regional location features and dynamic features

Huang Juanjuan", Xue Yuhang’, Wang Fan'

(1. Department of Criminal Science and Technology, Hunan Police Academy, Changsha 410138, China;
2. Tongshan Police Station of Ningyuan County Public Security Bureau, Yongzhou 425699, China)

Abstract: To explore the method of combining dynamic characteristics with regional location characteristics to check elec-
tronic signature, so as to improve the identification accuracy of simulated electronic signature. Methods: The static partition method
was used to analyze the dynamic data attached to the electronic signature, and the quantitative test was carried out. Results:
Through statistical analysis of data, the variation rules of velocity and pressure in the dynamic characteristics of real signature and
imitation signature were analyzed in different regions, and the coincidence degree of the dynamic data of the same person’s elec-
tronic signature and different person’s electronic signature was compared before and after the partitioning of regional location char-
acteristics. Conclusions: This method can effectively improve the recognition accuracy of high level imitation handwriting, and the
data is intuitive, accurate and stable, which is of certain significance to the theory and practice of electronic signature handwriting
identification.

Keywords: document inspection; dynamic features; regional location; electronic signature handwriting; practice imitating

handwriting
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Proxy re-encryption scheme based on timed-release and multi-dimensional
virtual permutation

Zhou Wanyi', Yin Yifeng, Wang Zhaobo
(School of Computer and Communication Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract: The development of information technology has promoted the application of digital information, and the problem of
data information security has followed. Although the traditional proxy re-encryption scheme can solve the problem of secure data
sharing, it cannot solve the problem of low efficiency and timeliness of data sharing. Therefore, a proxy re-encryption scheme for
multi-user data information sharing is proposed, using a combination of timed-release, multi-dimensional virtual permutation and
proxy re-encryption to achieve information sharing between users, where the data requestor cannot obtain information about the
data before a specified time. The security analysis and performance evaluation show that it has the advantages of high security and
low computing cost.

Keywords: timed-release; proxy re-encryption; multi-dimensional virtual permutation; symmetric encryption
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BE: RE—FRNTELEAGRRBIHEESN S REFIEREMEL, ZMEOSHIET R, §REFIEREFNG
ImERIN R F K, H, MAET @4 Pixel-Unshuffle BAE 945 /E T R KIF R E S R EHFIE, H—FFIJTERESR

A iEaRS, il 3 R EHEREGR SRR,

e sh, A4 A @4 Pixel-Unshuffle 32 4F 69 45 42 F R AR R H A SR

AP TR LR A, St AL LR BRI AR AR mash e Rk, KEFBIEN, REB 5 x5 NA M kAt

F SN0 o BT

KR BHRABYHE; KEFT; Pixel-Unshuffle; 4F/IEakbE

0 35I8

2R A% A 3 3% 26 (SISR) S22 WL 3 45
b — T E B SS, HH bR R AR A R
(LR) MG A o0 HER (HR) BMR . TE4E5H |
[V N o o N A = ] 7 B WS S RS
AN AT ITAROR, Rl TR BE 5 ) 2%
BE T3 B 22 I 45 1) ] 3 PR AT AR 31 T R
IR, A4 Fh LB 45 IS T 5E i
PERER L. Dong &2 1 et i TR T H ML
M2 (CNN) T3, RIS T 4 NERRIRZI)
R bR, BT HEZEF CNN B SR T
UL OJRRBE T R MERE

U I T CNN BB R B 2615 8 70 3 &K
AIAT W AR — B R R BR 1 . 5k 2524 2]
Gz 1 WA A T 2% TR A KT SR R R T O B1
G Bl 3 Y 45 R T 2 DL 3R AT S
PERYFETE, T L 0 26 TR 1) B A £ Bl A A
R S5 1 PRI X RN B 5 (AT R IR . — kgl
(B BE W 2% 85 R, 4n EDSR™ . DBPN™ FiI
RCAN', T 28 AR 3 Ao R A% 70 J22 00 88 v A 7
PERE. BHUL, ANl E ST B AL SR AR AR AT AR 2

I EE: 2022-12-05 & B 2023-01-03
HE&WH: wil 48# 745454 (2021YFHO0119)

—ANEER NS, BAh, EG R R SR
Y HEREUR I FoRFEAT 5, IR AT E W5
WAl R RAERRAE SR 2 55 SR AR . SCilik[9]
P TR B TR TR o A
FEUAILEI 4% o SCR S TR A T oRBE =k
SR, SEBUE PR R, R AT AR
AT SRR B R R R TR, H
TEBH T 38 3 AR AE TR ARV E S 5 SRMERE I AT AT
Yo BEAN, B R AE S R R T, AR X
1 502 2 >3 30 B i 3210 ity 14 Sl 2 e S R R R ARG
ftol, P, {43 LRZHR/SR [EI% 2 8] 1
IR ZR, R TERE B (0 453 2 pR AR — T A 2 L
FIAESE TAE .

R RRAE T RAE IR H 2 RO R A il A S —
P A R0 5 S R PERE R T 6, TR B9
Gy HERBIR LT A SRR FHIE TR IR
Sy HERAT S5 B RH o HB A HERIR IR R
WS B = o B R BT DARRIE T
SRFEXT T BG4y HE R — Rl AT N,
ST R R R 5 5 B, B e R
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T EAE oy B g AT THRER, A
Pixel-Unshuffle # /5 FEARRRAE A9 RUBE (] B 3 47
R, I 2 RO RRE G 1Y R R AR 3R
No WRT — D2 RIERERG BN R TT %
M R R BRI, AT T — A
Pixel-Unshuffle . fz Kt 1k J2 1 33 & FUZ 41 A%
Y 55 50T SR FEAR B (pixel-unshuffle downsampling
block, PDB)RARMZ RERHE; #2HER)ZZ R
FERFIEZ )5, M5 22 13 5 1 A Pixel-Shuffle
¥4 # ) RPUB £ £ (RCAB and pixel -shuffle up-
sampling block ) %% 2] TR JZF#1E, & &> RPUB
BEHR AR AL & — RRAE FRAEERAE, HF ARSI
22 REFFE, JFl i 2 ROEERFAEREA (multi-
resolution feature fusion, MRF ) A5 HRE: 28 I 2 11
FAE S X0 RERHMERLNG o 5, 278 30ik[12]
i D7, R PDB B SR KIS EH K
o B MG, %07 T USRI A 29 o 2%
7, WD AT BB BRI ]

ARSCHY TAEEZET

(1) Bt 7 — M@ &0 T R (PDB)
AR 2 22 RO HRHIE, 12558 Pixel-Unshuffle
PRI Z WAl . 52K EFEL,
Pixel-Unshuffle iz 5 0] L 7E ke £ 8 451 2% 14 [H] s
FEARRRIE 2 B, s R AR LM is 5] LU X
I IR JRy AR AL 5

(2) M5k 22 1 3 I BB A Pixel -Shuffle 14
T RPUBBEHL R ZRAE, R URIZ 2 RE
FROE, ARG T L8R

(3) $2 i T —FhiE S 2 R RHE R G B
(MRF) R fil 5 2 REFHIE . K2 2 RERHER
ERTESORAME R, RE 2 RIEFHEE G
MRATT, XM EG I A A SN % St A
A5 R, B2 oG RP IR AR AE DA S5 R B
A FE R

1 tHHXIE

1.1 EFCNNHBLPERF%

Dong %29 S # t 7 E T CNN fi¥ SR 8032
(SRCNN), JHUS T PG ML e .
FEXTIFRIMER TAEZ G, L%, R
AR PERBE A B T . Haris Z5°' 2 ) T DBPN,
F AL G0 BB A R T & 24 %At

(1 b SR AE 2 AT SR AR E I B 25 RO AL,
T ARWEAC = A AL . Zhang FFWF5E T —
FRER X kS B 5 SR B3 18 T L], 4l T
FRZEBIEEE ML (RCAN), AR AR 253
ShEBE RS, R SE 7 IR AR A 45 A 1Y R BRE
ARME 27 > 2 BRSO £

1.2 Pixel-Unshuffle

Pixel - Unshuffle /& Pixel - Shuffle B9 38 7% #t |
Pixel-Shuffle & —# _FRFETFE, Al LU (E
B A B T TR R RRIE Aok . R R hE
TR FE R AR 1], 38 ) A5 ORI 2238 18R] 1
G B = 4 BRI RFIEIE o Pixel-Shuffle S Shi
AU R BT ARAE A BRI AR R A FU R IE
M LR 25 (0] 5 #0321 HR 25 [8] A 307 & o M
], Pixel-Unshuffle j&—Fh FEARRRE & RE T
KR, ERIBARIREC, CCHxr, Wxr)h
) IC R FFTHES BRI & (=, Cx P, H, W),
Hopr B —AREREER . Bl 1 /R T Pixel-Un-
shuffle it 2 o WA IZPRAERETS B0 5 IR LR FRAIE
EE B FRHE, BEIR T RAE S HER

N THSE
B 1 Pixel-Unshuffle I1ERY AT HR4L

1.3 xEZX

AT IAT 2 2, X 2 2 7 k[
F 11 25 79 4 A XSS T P B .
2% ) B A% o JEABLIE: 8 ST AR R 5 R R A 45
Y 2 18] B9 X 2 B, AT A R £ R
FASCR SE B REAEAE L, E T AN W AR A A
fE. VFZ N T AE R 3% 5L 8 v K A 1 A %ot
AT S5, B anHILs B0 A D RSO3 3 SRR
RIS S o S R R (S S Ak
g R RS B A B B R B
rh 3 T G AR BSCAS FIE T SOAR A EIMG 5 oR
XA 128 R 4 e [0 225 1] B0 2 ) S o %of
8, DL AR 25 4 v 45 K6 2% ) A $RRH 5 114 I
GURTZE X 00 A= ol oG B ) B R XA o 3 48 R )
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18 A9 N T8 GEAT 55 1T LAE e — AN P 2R, ol o 4
A bR AR R AT 25 ) O T REN T . AT %
TWE2E S, WET —PDWEES, AR
TR SR B ARL S LA S i 23

2 RENER
AR T — A0 2 A 22 RBE R il

4 M %% (additional constraint in multi - resolution
feature fusion network, ACMF) 3k &b Bl 48 43 #f %
155, BAMBEEmME 2 s, HoRLHEIE
HE N g RHEAE 55 o 42 IR T2 e Al A A B Rp 1
NORFEALYE, Sl AW R AT AR RO
fiE, 22 ROZFRE R -G 08 i 22 00 PR AR R Rl
B HATRE R, R E BB 6 7 ) B R
TEMRSE B G b, XA ELRE M SR K& E 4 LR
KR, $REERAMIR B R, [T ER
2, TEH A P28 S BOR R R IR Z 1, FR ATl
FHRC= AR AR 78 LR EUZR 3 SR R .

B 2 ACMFMERIZEHE (x4)

2.1 RERERBAERABL

e LR R A 45 2 i, F& AT 5 fdi XL
YR BRI SR R, i 2 iR,
FATFI > 353 BRUE N R ZFRRAE S G I3
SR 5 4 B PDB AL B AT B (1Y) v )2 RF AIE i 2% 3]
MRF #8172 REERHERL G . T ZEE R,
% J5 — 1> PDB A H 9 i 1 42 4 A FI) RPUB £
Het S22 ROEFRAE, i T R 4% e 2B Y
T2 FFAE B 28 K % SR N (PR IL2.277),
TN EGEER S HA 1336, &AL
KRR HH R 2 BRI R R A RS
2.2 S RERME#A

2 OB RAAE R G 3 43 2 R 25 1 32 1 4
£54% PDB. RPUB Fl MRF =343, £ R JEHRE

MRF

2%
1x
Head PDB PDB RPUB RPUB
— 0 —— —

7

4x MRF

B3 ZREfHERMSTRE

Fy
= 2 Fo z
i— —z - — E
8 §

(a) PDB Ak (b) RPUB i (¢) MRF it

B4 #HERENE

Max Pool

Pixel-Unshuffle

221 PDBAE¥

PDB AR 5 4055 I & 4 (a) 7R o 1A E i
=3 . Pixel-Unshuffle . & K ibZ F13%3
PREGTZ o Semimafset s R, (R HE ey
FE W] DA 5 = 4y BE R R . PDBBCEAE F T ik
SRR AT IR )R 2 RO R, Gl FRAE Rl 1
SR ERAE R

Pixel-Unshuffle 7] DA i} 5.2 fif: A Pixel-Shuffle
PRAER AR, B AT LR IR R R R AR 45 221 B
O FHRAE, SIREREA L, FRIEa S
TEIRRIE R AR B, R RS T RRAE AR
. 5L RKEMESEREM L, Pixel-Unshuffle 78
R AR AR 43 B 5 0 [ B ke f 1 (5 B Rk . 7
Pixel-Unshuffle #:E 2 J5, FoAT7 XK R E F
FEAE AT AR S PR FR AT DL 3R O 4 1) Jmy B AR AIE -
Z:7% Sun' VY TAE, BATER R ALk b 2+
FROE . XA BN

F,. =M(P(F,)) (1)
Horpr, F.. Fw B ARAE, P 327K Pixel-Unshuffle
B, MARERERILZ RN D), F, 3Rk
WARHIE . XL F, SR AR S SR E 15 B A AR
REEFHE, 5RIGEFREN FHRAEA L, EhE
IR AR ARRRIE o SRS I HIARTERY 161 B AR
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JEAR DI AN A 380 8 PR
2.2.2 RPUB#3

FRATT R AR 258 1A T B B (RCAB) P E
L B IEAR T, i B> RCAB Bk Z k3 n
WIS R . 1833 RCABs 5 2R 2= T FHMEZ 5,
FIH Pixel-Shuffle R HORFEAE, a0l 4(b) Frors,
XA R AT AR N

F,.=P(R,_,(F,_)))=P(-Ry(Fy)) (2)
Hrp. PAREE Pixel-Shuffle #21E, R, RES (b -
DANRCABHE, F,  ACERZ AN Y5 A o 38
WL ERREZ IR, AR T ROR)E IRIZ R,
TEF BN, BRI Z R IR KR B
Hi 1Y —X PDB.,

223 % RBEHAERRA K (MRF)

FATH FH PDB BB Al RPUB 455 B 43 51| 35 45
22 RO RERNRZ 2 RERHE . £ Tk
PR Rl G T R R G 2 RO R AR, B
PARRATTH T 22 ROEE R AE il A B, i i
A5 4(e) i . H F, 38t PDB AR B3R E
FIR R ZHEE, H F, 2 h RPUB BIHA5 2 1Y
TRIZHFFE, XASRA R T A R

R,=F,-F, (3)

F,=C(R,)+F, (4)
Horp, CERRFRIER 33 EBZE, R, £R—1
B AEAE 7 — MR A EENEE, FL 3R
SRRl A JEAS BN R B AR 2R IE . IRl A B GE
68 X 285 28 FFAS TR) EASRAE o A AR [0 43, B ¢
TRV RFAE IR P AR R A o B B A2 5 Y
KR FIRIBE T, ITEAERLA AN AR AR () ] B
PEATHR 2], 5 Al () k4 N P B A
FHEL, AR T8 REE 2= 2 s
2.3 i KW XHEF

Xof A 2 2] 5 ¥ R) s 2 = T A AH B2 %) e 55
A o X A A8 i) ) AP L S A 1 5 ) e AT 55 A5 A
MPERE . FEFRATHY ML, W] LR AT 55 B R ) 4T
S5 ZR SRABLAL, AR Hh, XHEAT 45 2% 2T
SR # LR [ FRAEBR S . S SCEk[12] 0y o7
B, WATIIAT — X2 455, SR EI&
HEHELREMSG . R T HUES SR M4 R — 5tk ,
X2 S AT 553 1 PDBASEER SR SRAE 5 (I

P 2 R R AE R 43 ) o

AR Y SR EIME JC BT B S Y HR
1%, WIAH R 9 N SR ST RAEAS 21 19 S N 1%
SR ALR BR . BOREX — 5, BT i it 4
PIETEAA S T WANELE - 6 T o % oyl | 2 NG OE
KR, gkt g, BRT 15 SR EMR 5 HR
BURZ IR (L, ) Z 46, 5|3 T LR BG5S
Xof (S A A L A MR Z Rl L 2K (L), e
AR BREC(L) th L, AL, SR [E A e . HERIk A
L=1L,+ ALy VZHPiEN=0.1,

3 ZRLHR

3.1 ELBFE

3.1.1 BEEAEAR

ZHHNPETE TR, JRA TP 4R
DIV2K"™ I Flickr2K 4 Ry YT R85 4 >R DI 2 FAT ]
ORI S i B i £ I O TR cB O SBi |
iR Set5™, Set14™', B100™%, Urban100" Fil
Mangal09°% . % £ T K4 37 # 48 7% PSNR Al
SSIM ™ ¥ fiiy £ 7 2 1] v T i o O PG e 48 3
YChCrZ3 (0], F7E Y il itk R . X F
BLIR ALY | AT 30 A 5256 43 ol o 4 17 L A1) (A
T Hhxd, x8HIEIMZ
312 WEHLAHERE

F AR AT Y LR FIHR &5 38855 RN
48 x 48 W HAE AN ZRBHE 45, FE(E A i %L
PR ik o 10k LR MG S AM 2 2 /i, AT
SER M = R A (E X LR UG 34T FRkE, R
FER T8 SR I F o 1% r = 2 4 Pixel-Unshuffle 7
B o X T 4xSR, FRA17E RPUB B e rh
WHE B =301 RCABH, Hi%'& log (4) > PDB
BEH A RPUB B8 s Xf F 8xSR, FK {17 RPUB
R E B = 30N RCABH, FFi%H log, (8) 1
PDB#IHUFI RPUBBIEL . >R FH ADAM AL 25 58T
W26 SRR, FR AR IR E O B, = 0.9,
B,=0.999, PIIHZ R E N 107, 2ad 106 1K
AR I A %R K 2 2] R F) 107
3.2 ARt

ST UE B TR O A Ak, AT IR
PR A EMR A PEAL 25 R 5 DL ey gk AT
It %% . ESPCN'' , SRGAN™ | LapSRNl6J , Dense -
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Net®" , EDSR' , DBPN"' , RCAN"' , SAN" |
RRDB™'FI DRN'"™, E 15 T A 5 Bl 1k
IR X HL g . NS Rk A, FRATTHY ACME
W2 5 DL E A b, AT DO B A s A 2 Y
PERE . X%FF 4xSR, ACMF 7E Set14 Fl Mangal09
RIS, SSIMASHRTE Set5 [ LI e b 45

Feo FRJE T 8xSR, ACMF 7 K £ 8 5L i 4
P APk ARG U T A i, X e
T RATH 2% HA SRz AR T .

X S 000 T o b, FRATTK Y
SR % 5 H At J7 3 0l 1) RMR 047 9058 50 R
XFHE

&1 BIREURBETREANEE THERILER

Method Seale Set5 Set14 BSDS100 Urban100 Mangal09

PSNR/SSIM PSNR/SSIM PSNR/SSIM PSNR/SSIM PSNR/SSIM
Bicubic 28.42/0.810 26.10/0.702 25.96/0.667 23.15/0.657 24.92/0.789
ESPCN 29.21/0.851 26.40/0.744 25.50/0.696 24.02/0.726 23.55/0.795
SRGAN 29.46/0.838 26.60/0.718 25.74/0.666 24.50/0.736 27.79/0.856
LapSRN 31.54/0.885 28.09/0.770 27.31/0.727 25.21/0.756 29.09/0.890
DenseNet 32.02/0.893 28.50/0.778 27.53/0.733 26.05/0.781 29.49/0.899
EDSR 32.48/0.898 28.81/0.787 27.72/0.742 26.64/0.803 31.03/0.915
DBPN N 32.42/0.897 28.75/0.786 27.67/0.739 26.38/0.794 30.90/0.913
RCAN 32.63/0.900 28.85/0.788 27.74/0.743 26.74/0.806 31.19/0.917
SAN 32.64/0.900 28.92/0.788 27.79/0.743 26.79/0.806 31.18/0.916
RRDB 32.73/0.901 28.97/0.790 27.83/0.745 27.02/0.815 31.64/0.919
DRN-S 32.68/0.901 28.93/0.790 27.78/0.744 26.84/0.807 31.51/0.919
ACMF 32.71/0.901 28.97/0.790 27.80/0.744 26.99/0.811 31.64/0.920
Bicubic 24.39/0.657 23.19/0.568 23.67/0.547 20.74/0.515 21.47/0.649
ESPCN 25.02/0.697 23.45/0.598 23.92/0.574 21.20/0.554 22.04/0.683
SRGAN 23.04/0.626 21.57/0.495 21.78/0.442 19.64/0.468 20.42/0.625
LapSRN 26.14/0.737 24.35/0.620 24.54/0.585 21.81/0.580 23.39/0.734
DenseNet 25.99/0.704 24.23/0.581 24.45/0.530 21.67/0.562 23.09/0.712
EDSR 8 27.03/0.774 25.05/0.641 24.80/0.595 22.55/0.618 24.54/0.775
DBPN 27.25/0.786 25.14/0.649 24.90/0.602 22.72/0.631 25.14/0.798
RCAN 27.31/0.787 25.23/0.651 24.96/0.605 22.97/0.643 25.23/0.802
SAN 27.22/0.782 25.14/0.647 24.88/0.601 22.70/0.631 24.85/0.790
DRN-S 27.41/0.790 25.25/0.652 24.98/0.605 22.96/0.641 25.30/0.805
ACMF 27.41/0.791 25.38/0.653 24.99/0.605 23.05/0.644 25.37/0.806
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“img002(x4) ", 5 HAh J7 1 77 Ak 1 G B A5
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SR RS BN ETE M . AL R, AR SO
TEVR T TR B A0 RN AR B A . X T
& “img024(x4)”, ASCIriE LI 1 HAb L

Tk TEWRE ML . X TER “img070
(x4)”, AT LAV A i B 2 oAt 7 V6 A U 1 R v
WARLEC AR B, MR R R T4
FLEREE R . A, TER 6, AR SUREAY
(19 SR G T 8xSR HA T I B (14 31 Z% FE AR
X SN b B — 25 UE B T AR SO A R RAHR B
TSR MRAE, I L T B A
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3.3 HELH

T P — A W SR T TR VR RO K
Mo ATHETEE, LK N 209E8FEHR PDB
MEHR A LU s DU ARAE Bl A VE h MRF A< B Y
FLUE, ZrHIESE T PDB R E R MRF 55 X 5256
ZERARM . AXSRANFA Al ZE R IL 2,
3.3.1 PDB#¥#HH

AU Te T PDBAMILL TA KB, BLEE
WG B RS2, L AE Y Pixel-Shuffle #4F % Fi

Hxbo MER2MEHEAE, (U H PDB B
BT L SE AR TR (fiff FH 2P KA BURUINA Rk il
(R [ PSNR 255 =5 11 0.13 dB; f#i ] PDB A%
He Fi MRF A58 B i) A5 8 LE A (i F MR (%) A58 70
PSNR %5 55 1 0.03 dB., % % J& [ 2 PDB H
Y] Pixel-Unshuffle 5 1F 7] LL7E AR R AR 20 R 1
[k S fs B, T R AL B T M X 58
BRI S B . 3235 T H s B 0 _E PR
SRFEHRAE, T RBEERAE A L RERFFAEIE M5 B
YRR 4D, X EELE LT, AT PDB L H AT
Pheg 2] B SRR (5 ., 50 SR MR
F 2 TEELR R KR E 0

T R g2 4R3 R4
PDB
HREM v v v v
MRF
PR EE I v v v
PSNR(Set5)  32.53  32.68  32.66 3271

332 MRF#3&6%w

B8 T MREF AR T 52 @ RRAE 2% > fig
J1, FFAEEA R EERE RN BEA TR 222 ] .
F2MEHRKF , AUH T MR FE 8 (9 540 HE 5L
HERLRY (f 25 K B BURINR RRAE @l A (A7)
f) PSNR 45 % =5 0.15 dB; fifi i PDB #5% B il
MREF 5 He (i #5550 LE A fiff ] PDB A9 455 58 PSNR 45
R 0.05 dB. XSRS MRF 310G IR [A] ARpfiE
U8 2Z [ R R R 4y, RIS R T Ak 2524 2, BERE
PEE BRI HR BIRE Sy, 2F ) B AP A RRAE . X s
S5 W] MRF RIS & T RHE Al A RO

4 L5iE

P T AP 2 5 22 ROBERRAE fil G )
2% (ACMF) ., ACMF HESA SOz TR )2 TR
FERFIESS B, FFEEAT T @3 2 RERHERLA
P& T SRAESS P RE . FoATTHIH Pixel-Unshuffle
PRVE R BRARAFIE S0 PR30, Wl sk e {5 L &%,
IF o 22 ROBERRAE Rl 5 3 SR RRAE SRR o A,
W 2E 2] T ARBUE A LR BRI XHEAT 55, LA
AN 2O LA Ok R, SR Y
KESCI R, FRATTAYR R R B A 2 5w
JIPERE
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Image super-resolution using additional constraint in
multi-resolution feature fusion network

Zhao Guanghui, Yang Xiaomin®

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

Abstract: A multi-resolution feature fusion network with additional constraint for image SR is provided in this paper. The net-

work contains feature downsampling and multi-resolution feature fusion as well as an augmentation constraint scheme. Specifically,

we obtain multi-resolution features through pixel-unshuffle downsampling block (PDB), then fuse these multi-resolution features

with the deep features. We utilize the multi-resolution feature fusion (MRF) module to improve image SR performance. In addition,

we use the pixel-unshuffle downsampling block (PDB) module to estimate LR images from SR images, which provide an extra con-

straint on SR model. Extensive experiments demonstrate that our method achieves competitive performance against existing methods.

Keywords: super resolution; deep learning; pixel-unshuffle; feature fusion



$ 295 % 8 M
2023 # 4 H 25 H

M H-FFEM
Modern Computer - 75 -

%5 1007-1423(2023)08-0075-08

ERE=HAREEAREERE
KIUEL KO, ATE

) ﬂm}%’

DOTI: 10.3969/].issn.1007-1423.2023.08.012

1S BN 3R

ZFE, v F

(PR A RA R, Jo8 214035)

WE: MARROLE, T

| &0 HA A SR AR BE AR Z T ARARRE AL R

TEHEER, %ﬁ?%%giﬁ‘ﬁﬁﬁﬁ MEFRIEE AH AR, MEHR= AN ER ﬂu%ﬁwéﬁ RE

PRALIE ok ZFr 77 ik G Re b 2 K& R P TR B AR 09 1A,
KEER: =R B %}E‘uﬁ“l T b, SR
0 51§

HILAS 5 76 BAC A B ) 1t 40 35 v 11 3 23
Mok MR 2, LG 2D WLAEF AR = 4k 25 Al Y
17 00 0 it 30 o 45 5 A e e B ) o PR
FRT G AR RN ZHEE, FH5IR
JE A5 B SE AL R I e vE 5 . A&l 1R,
Kﬁ%ﬁ%%%ﬁﬁfm&%ﬁﬁ?%ﬁT%
B, (FUE AT A R A R A R R A
JSNS S BRI PWNEEET EPSNTR SN | i)
= HEsE ) A shibasm

TR REH G &, g mEEH ARG 2
Iof 0 e e R R R A E . P

NG B Bt

OK I B E %

OK i B E &

HATA R R S AR ARG LT AT T RZ

JESEAE L, IRl i W] s B (R I 1 ) 1A A T
FREDX7r> s e RE MR E , IR
WU MBEE AT 2 A SRk, RN
fi B (5= DG IR 23 D T2 3 bRk 5 88 %
s A MR R A B ' B A Al o3
ot ARk S AR R o B RE S T
X = Ak E R G ROR I A B R, AR
T R BRI e o3 M = A R
S AR SO N I TR RE R e A ) = A
Bk ARG S IR | OBRE SRR IX =
R JE v 20 ) = A B SR AT, R
AR B AR S B L 7 8 R ) AN [ 45Uk g I

NG i & B %

(a) 2D BUZRACR

(h)3D BAG AR

B 1 2DRERRS 3D MARZUR X LE

IR EE: 2022-12-20 &R BHI: 2023-02-22

TEEB N, *BEEE. K F(1990—), B, L HhHEA,Md, TP, T2RNFHHLFANELEZHE A,

E-mail: 351894071@qq.com; #4 % (1989—),
A8 TAE ;38 2% (1996—) ,

BRAL AL Bh 3 TARNF, £ BNE G ikt ARk Tk S

BAEFEANK TAE;E F(1985—), 7

B L A, AR, TARIR, £ 2K E & B 2R S A AT RS A St
B LR A=A AR, IR AR, £ BN FE ) R B4 EMR T BER(1996—), F Lk
F4£(1988—), B, LA GHA, M, HETET, TERNF LK
SLHRBMALAH, BB LA, T BRF ST EHERITAFEMAX THE



- 76 - I 20234

1 ZH#ORERRXRE

A o X = A R R Ok R B AT A AT
TR AT i vk i Wy B 46 5 st Ty =8, 3%
Bt R 7 12 T A R 36 114 FH 4K
1.1 &¥ob=AmES:

AR A R — N AT 4 AR
T, AR R G O AR R SO TE
25 A HP S A AL A A AL = AT, TR
bR SEERBRBA = MIEX NGB . 47= 5T
ZHhOr i LA AR, W2 [ =T kAR
b, 8T ARAL P = A A AR AR fk
RP R BREO™ dh i B . H AT Tolk = dh 3 16 3D 5
SEPRE BT = A I B 1k A9 3D ARMLR FH LR
Se X, E AN AE AR SRR AT LA
PRI R R 3D AHBHLHLIRZS H ok Z ik
2(a) 7R, (8 B SO a4k v B R L
] T EL TR kG B CMOS AR BLTAH I
R REBOCEIE, AR T, &
FEBE S BT INBOG R DR 45 . LR RS b
Bk, BiakmEAR, AT R ER S L
5 G LA —FE, 005 5 AL O A
XAz Bl

BARTAEEFRIE 2(b) Fi7s, ABO %50
— i, AFEB ZEMALHN =M, H AMBO-

AB-BF . e
L St AB I HILRE

MERIKEE, BF AL SR f, FERT
BOLIRT SR AR ATt M58 IR B

AFEB, ZHIAO =

(a) ZEHOLLHYIA

CERE A o/
WOt

R I SRAE o R Al R T e A vy BE AR AL
Aty B9 Ah

y=AO—A0=ﬁg$WL%§—PL) (1)
Hope 1, W ABWIKE, Pixel,, HBITR T,
Pos’ R 15 JE AR AL 5 WOGAE UG A 1 AR Ak
Pos e FE AR AR HOCTE G T i SR Aa 45 . HH
A CO RN, BT = A I R Y 3D AHAILAS I A%
FE 5B Ie RO 5AGITE IR OC, ARIT R #)N,
GORIL T 9o =T a1 U (N Rel e VA NN a1 = =
SR H 2 O AR LAY 28 5 R R R A T oK
SR 58 A i 5
1.2 AN EREA

TE 5 FH 1 5% 4 B 10 D' B A% 2ok il = 4545 2
[ J7 ko, AL I 56 B R (phase measuring
profilometry, PMP) JE TSSO = dE AN E
BRYITIEN, HETAE Tl i s g A
JrZWNHE, BEANE A Z R R R TR T
ORI 3D ARML, FELRIE Z it 5508 B v 1 []
WF, $em 1Al R 22 T R, JF o —
M AR B =4 E R, 5T =M
TR 2 2RO 3D ARALAR B, $2 5 1 AR 1Y
A%

pMpwﬁﬁ%@wnm&ﬁﬁam‘wﬁzz{a@

TESZOCH AR L, Bl A 20 A A% ik 3 O A
FOZIS, no= 4, ARSBSE Y IE 52O CAIA 1325

%T’T, I 3 (a) TR

(b) ZeHo'E i 8

2 EENEMEFEE



s W PR = AL HAR 1R R L 0 R L7 -

WL R 0
IR Ry /2
WU ARD Ay
WL K 370/2
(a) PUZEAHAS B a7 51
Al ggL_)
;A 2240
O’I,\\\Pﬁ@/tfl ., )
L
(GRUEZLEN
f D/
h(x.y) AR
j LN \%%%ZE
x C B A 0

(b) PMP i )5 HE 7R R 4]
3 PMP I{EEIE

Y E 5% G SR S S B AR L R T e, I
SN ) R A7 e 2 T s A BT R A A R IR S
Ho s L an i 3 (b) i, 1B 526 P s
S HRET R REI A, AHLE 1 SRR BEHEHA
%, BARFR N (x,y) B D A&, LUOGERME = I

mummmmm%EﬂL(Zgw &,
et
“%”=§ﬁz @
[] i A1 7 22 Ag(x,y) = @ — ¢, = 2mf*CA,
mumz“iyi%Atﬁmﬁ
h(xy) = —LAe®y) (3)

- 27fd + Ap(x,y)

Horbre h(x,y) WD SR Z50SEE, Ae(x,y)
D ARG 2508, LA AIALEN 2 2% 7 T IR
dRP BN RIEE, 825w EOL
2, AL AHSR I R RS Y AR R ML

FAALRAE B EA 'G5 70 A R B
I(x,y)=A(x,y) + B(x,y)" cos[go(x,y) + 5:|
(4)

Alx, y) BRI 5658, B(x, )l
VRS R, o(x,y) MRERANL, § K EHEAHEE
B RRE R PR R (x, y) £
B DU 20 7 e, RIS
SRR

I (x,y) =

L (x,y) = Alx, y

Ii(x,y) =
I,(x,y)=A(x,y) + B(x,
)y BRALR A5

~ I, -1,
go(x,y) = arctan(ll ~ 13)

A(x’y)=—[1+l2113+14 (6)

Blx.y) = UfJQ;UVJQ

TR R PR A G AR FR 0 A A
@(x,y) R, (HPAWTTE arctan Y {E IR IE BN
PR AR R B 1 o R T R 2 LK) P A /N B O
AE A I 45 5 IR A AR 2 A — ke, I Bz e
MR, R LRI AR T Bk . i LA
FH I A28 B B B o A R T S L SIS A A
B 0 Ap (e, ) 5 AZU(3), RIATSKH D Y
ZE R R
1.3 KBS %

6 BE ST AR BE I T B IS E A 06 B2 ST AR
RS AR A i ok, g 3t s E NI
PR I 2 T Ak 1) 2 Z A 8., ) R AT g A
FMEC R . B R K 0B 18 I R 4 L )
T i = Ty I R AR R AR
HR 7 2080 8 e o o o, B AR A [
IR B TR Z W A R, R e ) el
R EE T,

_—

R R

R R A

4 FEMHERE



- 78 - I 20234

SN S 3 o o B K T 9 ) kD 4
PR VR A L B R BT AR A (Lam-
bertian) T4 H 9 . HC T4 ORI QR 4 s, B
FAAILLE [ 52 7 8 40 85— 2 n AN MR B 7 1 F 10 15
0 it AT T PR, A 1 T B O 2 7
553 FLGIR A 1, 05 n YR T £ 0% 2 15 1
WKRBEE(x,y) = (E, (x.y),E, (x,y)), #&%GE
b o5, 0 237 32 T kK N () = (myomyon, )T

L, L, I,
m%%ﬁmiﬁﬁ%%L[i 3 w,&
L, 1, L.
PR A p (s y), KR AT 1 RO 1 35 T I
SRA
E(x,y)=plx,y) I'L-N(x,y)  (7)
TP E(x,y), LAEHE, p(x,y)5IN
SRAER, 5 H ATE —AL e
SRR N (v, y) A ARG, B 50
SRR, Ba > 37T L
SRR . I e RO SR, LR
W AT AN B R R S SRR
N (x, y ) A e —f
MR (T HATE A,
E(x,y) = LS(xy) (8)
S(x,y) =p(x,y)*N(x,y) (9)
T N (v ) g B v

N(x,y) = — P 0o n,n.)

p(x,y) /(n?+n’+n?)

_ S(xy)

|$Cen)]
[, HECE(x,y) = LS(x,y) Al 15 .
S(x,y) = (L'L) “L™E(x,y) (1)
O T 50 8 A (e, y) B R T N (s, ),
RAEE R SR IE R, R (v y) HOBE

E:

(10)

P(x,Y) = _%
’ (12)
q(xvy) = _j

Fh B AR TSR o 00 it e T Z b £ O 5
EEEA ZBAABUNE L ML R

INZFE, Horhi N TR RO6 B ST AR K i

Hi R O A EE S b Z=f

(%, y), (Z,.Z,) RN TATE « 515 y Bl 1 5D 28,

2l T Z=f (o, ) TE IR 42 30 S BR A5 It 2R T o K
i, A

min ﬂ((Zx -p)+(Z, - q)z)dxdy (13)

X —MZ R ORI R R B BT, 4 F =

(Z,-p)+(Z,-q) . R R RS I H (Euler-

2
Lagrange ) J7 2 A 1 :
oF d oF d 9F
0z avor ayaz -0 ¥
oF oF oF
H . — = —_— = — _= - Ees
S O0- oz =% gy = A4 W

A b 35 A5 380 pl VR R T B A B A P
(R
V’Z = div(p,q) (15)

A o X6 s T A SR A A T SR IR I & 2 T
PREF B .

AN I B BEBA AT R 2 DR Ak A 2 A7 A B
5 X E AR X vk B e IR AR, A Tk
7 b B G BE ST R S B = A R i — R
YA T 1) DA 04 HEBH R i )

2 ZHEFERFARANAHR

2.1 LWL = AW BE kR R BT

SO = A I BE AR T i R S ROk
B G B o IEOCREFE DN i 3 1T = R AR AR
JRAZ I = A=A RS, A Bl = D0 vk R AT 3RO
T T i RS G R, SRR — 51
o EA R BT PR, BDn A gl = MRS . BA
RS BAGRE NE 5 (a) BT o

TEAR R B B OE I ] S5 AT, AR
T IO S S 52 BE AN 5 77 i 2R TR SO %) S5
R G o SRR A B O BMZ W E 5 (b) fr
N, AR RS R, SBEGOC G
S Bl S g DX SO B S AR PR
3E o = R T AR v B A K 22
i 6(a) s, 15 2 09 R a6 55 = B 25T
SR G JE T UL = A R R T A AR 2 M



81 SR RO S AL BORTE R RE S b A AT =79

(a) RHOCHIF R B

(b) &L A A
B 5 ZHERB

(b) M7 T4 id v fa2oR

6 Z=AiNEEERETE

i I S IR KR AT, IR R e T
IR WA Mk MR, R A R e = 4R Rt
FrUE P AL B, SEPME RO LB . il T R =
BRI AL, W GH EAE B RS B AR
HE, P LA U R R R
et AT AL, 2 =4 LR R WK 6 (b) e
N =N b NSRS SR IOR I € 8

2.2 ZWAZANBEXROHEEMBERAFE

AR R A o R AR PR B LR OB AR
i % T R R S S4EE B, TR AR
WA NS EMANET, mAPURHL T 200 )
MEEREMWA . WK 7R, —JmEY
PO R B E RN B Sk M il S AR RS, 0k
B CTE M 5 A DXl & A — BT S, (A
HLEREERBHOLA B R, SRR Mz X80
M EF R ERKWE ;. 51— S HOE R
B 5 e RS, APLTCEE RSO RIS, T
SO I HE 24 X3 3] ™ 5 0 2 0 TR B A S 5T 4 Gk
S, ANBEH i = e E TR

TR

o R X 345

7 ALY = /AN E R

AT =L R AR EoR RS,
DI B SR SR AR . R e
R, X 5 IS XS R LR A5 R R AT
B, Bl IR XTER AR BTSSR . X T
JCH e Al R Y DX, il A TR R B T 1 9 =
I EEAHBLBEAT O , R8s PO 4 g 7R
JEAE B HEATPRHE, AM BRI DX A 8 i,
Shy U 2 R T 3t 4R s = 2 R ORI K
et P 788 SRS 00 75 1 AR X ) SRR Sk ] e 0, ORE
GURDHEIRE G, D™ B 45X = YR
fefsopis =

B 8 Xtail75a = il BE ik =45 2 A A



- 80 - I 20234

2.3 MR ENEALEIEEMEYAFR

PMP J37 FH 1 0 i 3% 11 = 4 & A8 R0 4
FTm B s A AT, BRSO ETE T 5 3
ST, AR SERBR ARSI AR 5 2R R S AR
MBS . SR AT, RO R E RS
i JRy &G S M A S SRR ', A4
JCH G PR S AEAE MRS T . IABOL T 5
[ SRy PR ARG I S (] AL S, S B 0z
BT PMP 19 3D AHALE 57 PO G A I A
AT 153 SR U % S DU 4L e, dniE o S —A4
SEME IR Kt — AU, RS IE OB
IR, IO AT, B 20050 2 A
0[] — AR bR H PO Z 845 8, IR U Z
(EFATHAB NG o o m O R R
MRS B2, AR M T e/ N AR ] I 1 i
RIREE, PO T ) ke e T B — Ty ) S
A A TS A I 45 SRR FLAR IR R, X R R
SEEAR T DR TR S T A AR L S R 22 S 0t
—YEAE B , JRO TR P, AR
R B R Y Z A R

(b) A\BFEH AR
9 ZIMIMEMB MK

2.4 REEREAEYEKEMA K

O B ST A B R Al A N7 A 7 it R A oA 1
(FTTAT O HE A L, LA™ il R TR 2% 7 1] D626 )
SFSRBEGE— M RTHE, ELA " SO BE LA
FEMCHE . 506 RE SE AR T TR W i i =
AEF, PUR (0™ bl 2 T BB 23 52 0 AR K
JEE RN, R O XKL ERE, &

PEERIIREE R . AL TR AR A
JCHESL L AT . R O BE L ARIA (] =
JE A A7 56 N =/ E A1 [ IS 6 7= BRI
i IR CARBLAR O™ b ER ) , 18 i 2 P
L5 R TR BT B SRAE R B AT R AT R (0 2 1T 7™ i =
i,

R OAILS I EE AR BLAE AR [R] 23 B 5150
FOFRIZEMET . R OB = s (R TT i A
BOTRGEE/S, X R4 B AN WK BE AR AL 5
T3 ANBRA B DA i A S R AL B AG 3 B R
JGRE SRR TRAASAE, PRI oL R SR LS
B 107 A R B ] U, — M T e o B
AR EEFRPLEES T AR, BRI 7 AN &1 10 B,
=R EPATICHRUTIA YA 1 X 7= i 24T B
AL AR BT T AR ST, FRoE U™ b =
i e

E10 HeXEMEERAARX

2.5 MAGRFZABELEFEFE

i ) = o J O e B O 7 R R A
B, WM TR E R g, BinT
B 3D G LA R 2D G kAT Ab ¥R . HF 2D
PG B B335 347 R LA R I G I o 0 & =% T R R

B e

395

(a)3DBEARIE (b)3D Kl A (c)ZE/ s m
BREEAZE AR

B 11 #4757 3D BRI Y R




SR RO S AL BORTE R RE S b A AT - 81 -

PAR B2 50000, Wl 1R, Bt
PR o ot 10 3D IS, X PR Al I B b B
VEME A bR AR o R 5 %) i TR HAY 3D A6 I 14
BT MR R B, IR AT R AR %E A5 5 B
HERAR R 22 0 as B . 220 1k I E N P 12 iy
T A I AT RSB A BRI, 22 AR
TEBRIE O B 2 AP BRI EUE, A B %
SE MR BIE, I IZAMARIC N R
— A

AR
e S YSEE

O =a6E

.____________..

B 12 E9xRERE

3 HHiE

= Y E AR O T R e A A
i B HAT R I RS B S IR RO . AT
T 1 i R R v 8k Y — 4 0 I S T
A, XPRFOE = MMBEYE . FAL S E I AR L
B BE ST ARE A RE Tl 1 2 4 o H B A [)
WREAT TG0k o IR 55 T 000 IS HXT 1 Y 1) A
WH S BEATWESE, 25 AR R T 5, R
F9E T =4ERE AL B0k o AESERRAY TR N
PR, D v = i R I AR S R
= HERL e AR DL R RN DL B = 2 2
RE, 0PN ) = 4 T Bk DM A5 1) TR P2 AR B AT
FUIR SRS, AR ™ i 2 THT 45 ) 5 I 7 0
SEABRE R R R A = AR AR A
JRHITT T

SE Ak

[1] F=-F,#% 4,5 KT FPGA W UR Lk
F AR YOLO-V3ER[J]. & F 5335 ,2022,
22(8):83-89.

[2] B3 BE,REHE,F.ATRAESF I B AFEN

[12]

[13]

[14]

s p R R[] B F 53K, 2022,22(1)
72-80.

MIN Y, XIAO B, DANG ], et al. Real time detec-
tion system for rail surface defects based on machine
vision U] EURASIP Journal on Image and Video
Processing, 2018.

FER L BRE VT E,FOATMEAREARGER
KRB XG5 HREE([]] €T H5HE,
2022,22(5):77-81

MIN Y, XIAO B,DA N J, et al. Real time detection
system for rail surface defects based on machine vision
[J] EURASIP Journal on Image and Video Process-
ing,2018.

W&, B, 240 KT FPGA o9 JE MU 0t A skt
[J]. &F 5% ,2022,22(6) :52-56.

ZHANG B, YANG H, YIN Z. A region-based nor-
malizedrossorrelationlgorithnfotheision-based position-
ing of elongated IC chips[J]. IEEE Transactions on
Semiconductor Manufacturing,2015 ,28(3):345-352.
MRik . A TAB AL = EE(]] AR
AL(F Ak BR),2015(2) : 66-69.

CHANG F,DUAN Y, LIU M, et al. Coarse-to-fine
adaptive illumination hard-adjustment for vision in-
spection system under uncertain imaging conditions
[C] //2019 IEEE SENSORS. Montreal, QC,
Canada,2020:19261523.

JFRBE T, E . KT LabVIEW 69 53748 ZMZ 35
Mk A% []]. BT 543 ,2022,22(5) :87-90.
SRINIVASAN V, LIU H C, HALIOUA M. Auto-
mated phase-measuring profilometry of 3-D diffuse
objects[J]. Applied Optics, 1984,23(18):3105.
SAKAMOTO T, KAWANISHI T, IZUTSU M.
Multi-Frequency  Heterodyne = System for  All-
Optical-Technology-Free Ultrafast Optical Wave-
form Measurement[C]//Proceedings of the 33rd Eu-
ropean Conference and Exhibition of Optical Com-
munication, Berlin, Germany, 2007.

LI M, ZHOU Z, WU Z, et al. Multi-view photo-
metric stereo: a robust solution and benchmark data-
set for spatially varying isotropic materials [J]. IEEE
Transactions on Image Processing,2020,29:4159-4173.
FE mER. AT HETGEELE]]] AKX
HHAL(F LiR),2017(2) :54-57.

(F#%103 1)



=0y g
- 82 - Modern Computer

$F 29 %5 % 8 M
202344 H 25 H

KES525

W5 1007-1423(2023)08-0082-05

DOI: 10.3969/].issn.1007-1423.2023.08.013

ETHFFENZEZNIREBREE RO

HEml, TlEY, TKNW?, X%’ KREE’

(1. BE%E TR FEHR TR EBE, BAT 210007; 2. 95979 #BEA, #8242 271200)

HWE:. ARSZZENGHGRERD, AMGHGTRELE S AET, MBELTHRFEAGT ENG E HIRRE R
thZ, STEENGE GAREGILREAT N, BERBES SN EFRREER, Sd@dFEE LA K RALE,
FRTAMAEIE ., BEPE, ARET, A FE. XEXEZFIREREITRAEON, AHERATHRFEANTE

WL 7 B AR I 8 TR AR R AR BRI
KER: TENGHGRE; KFFAE; FRIN

0 351§

B RAUAE g [ B 77 4 v i) — P 2
g, BARTERMIER. B & 8ITLR
FORARWIHR B . B & AW IR BN, ¢
PBLPATAE S5« H 8 I SR A o B2 R RE RS I, &
AR RS A B RBE AR R, RN, TR
B e e 22 T BUE K JLAR, ENAN K
PLIR TR K S A KA, TR Bl R BRIt
AEAE, TETEGE M RPLI B BT K
Ja B R X T R I AR O, R
BLKK 5 R CHLICR A AR R B X1, &
TR BLAE 42 R KR BA B R SE R
PRI T ALK KA, A7 A
) RN R R 2K, X R AR 58 I AL IR F AT
oy e (S

By 28 A SR W LSRR AR 8 00 i A
gikg L OIRZS L PERE . HEEAITT O I 3 kS0 T
G,y S M S 2 ) B A A HL L RUTa] W A
SE R AL 7Ok A, Mg Rk
YRR A T B XA AL
B PR B A7 A2 A R AR MR B oK, B TR0 23R AR

R B AT AL A B] | R S X i S B R S N k55
SCRFRGEME I, AR SO R B3 1 By Ot Bt F)
TR TR IEAT T

1 ZZEYZEEREIR ST

1.1 L3 9 by 4R B 5] L o A

HACkRE, LartlisX ., ssh=XoLm
Bl PRI 7 s, FEARAR BALSAE T 1w sk 1)
REVEM, KRR I A L . 4L
Y RATE S . CHLRBEIR &, E A A
i B A T ECRHLE KRR, HLE
Bl PR B A SR T I B IR BT 55 B, R AR 4
SRR

(1) HLIZE B PR B X 8 47 51 B 0 2 kb B s g
PR AR S IR, FE B DR AR E A A AL
TR R GRS R, 5B AR Bk
TUARHOKG T B85 RPORRCR AL, TR RE S5,
Xif ey B AN 4T

(2) KHLICREE KRR, KREE . A
EMER, FESEPROREE T, ARMERE LR, iz
TH B R o 0 VR T A, PR I R LA Al

B 2022-11-23 B 2023-01-11

fEZRN: PEM1989—), B, iLTRAA L, 3t0F, £ 2B 6 A KA Ry By =l 24 2% (1978—),
B EBmAAA, R, Bl R, AR A I, 2R e ch A R A R B ES  E-mail 648530594@qq.com;
TRA(1978—), B, i F A, RF, 90T, RAFR T 6 AP IH BRI X 245 (1987—), B, & A o A R+, 3
If, £ BB R @A I BRI R R (1972—), B, BRI ATA ML, HRIIF, TR F 6 A E AR



T

5 83

WO TR AR 1 23 LI B DR R SR 0BT © 83 -

T DR R B AN R R

(3) CHLICRZHLAL, ReRRA . CATH
JE A AR, HR R
PUBEAN G E PR, X AL I A A AR X i 2]
FreaEs P e s d, HaE sl XA
BORBE N T, SRR KR BUE, X KR
Bt R A HEBR B K TRARME LR

(4) HEGE AR AR 2230 FNTIUE J5 58 B By DR B
TEICKARESAT SR AN TE AL, PO CHLKCIR
St BATME—VE, fE—E R AR, 1
BRI K R, IRIAR 2 SRS, (UK
SN ZRMBUE TS, EABHER.

i LR, == FEHLTH B OR B AE T 56 1Y
TR AT, B s EE LR B
S5 PR B IR R R B E Oy . BT AR AR A
JEE NI, Sh s BRI B Ok Bt 4 e B i3
AR BTRRALFNR JEkAe, FFa Bl B 55
TRBEAR R A SRR o
1.2 L3 3% by 4R B IR 247

B 1 B O Bt 5% DR Bl P9 A 23 m] 20
BE I PREEXF A OREEIAEE, WP 1R, i
By P Bt g B AR, PREEAS IR 2 A, fRBRE )
X R BT G2 S R I 14 3 R R T PR R BRI R
AT

I [ |
[pitemaoi|  [wpstesons| | B
[

TAXE
WS EE
P
S NE

B 1 HUAHEBRER R

(1) HUIER PR T8 . ALY T8 B P s g
SRR AT HLIZ 1K B DR R A 55 0 PRt e 22 R AR
(ORCR N NN 1 0TS < SN E 10T v/ NI 5175
Jto PREEEN SLELFETNBG 61 . R Bl 5t | 15 4%
SRS PR BN 53 55 5 HILI7 11 By O B e 4
VAN IR B 4200 3, HH L By £
B 2 EORAR AT 555 1H B A bE G4 RLB 1P 4
MBS Bedfr TR BOKERH . KGR Kk

A5 TH By B 32 2 AL R HIL 3 [ R B A 2
KU BUKBEES .

(2) PREEXT S . HLIATB R B R ARTEAL
Yt A, Rt KR AT A T B % A B R A
G ORESE, R RERAL S 2R, Ho,
TRHLANHLAR A BIE DL 1 Bl Oa Bt ) 0 %
Britzoh, i EPLE | Pl s | AEHLEE
ISR A DG B

(3) PREEIREE . HLIATH BT IR BRI R A AT
TREEAT 55 PR 7E RO AT, GG HLI BRI | A
LR R BT L S 3 R 05 o i B PR S 45 AT
PRBEAT 55 I R K KCAT 3y B i s SR SE B PR 3R
RARBER R KCIH DR K B JR ) R
R, WX WEERT; R
DA e N URE1 7R 30 S (I B T8T- KL N e
UN: T NI e
1.3 #lLgH B REXREX

B2 25 N 1 B P B B DR KO T 4
THILS T B PR R RE 7, v 4 145 A0l JEE MR
4545 B RES LR Ml D3, ol A B RO K
i, BREAKFE R WP 2 7R .

B2 MIBHEBRERRE K

(1) PRE BRI . AR R
B B i, fEN B A S TR AT RS B
AR, E A A 0 2 A T By O R ) 45 Bt
TROCHGRE A, S B fR By a0 2 AL A B
i R g B o S I e s8oA 1 o

(2) PREEXTRIF AL . HESORRRN 52 15 TR B
T R RIE B AR ZR, PREN R AR
ST LS i AL Sk B AR B Ay i K, AT S0 A
P, o PRRR T R R AT SR AR

(3) PREEIRFEEYIML . AR . %



.- 84 - B

2023 4F

Bk A R GEAF R, M HE TR
BEPREE, (PR FRE B3 AT LT i R RE 150 A AL
MWL IRBERREE , [, A LR S 7 BRI A5
B X PR R A PR A T

2 ZEENGHBGREESERSN

EEXIHLZ I B R BT 55, R AFAE B A
2, R, XA B PR AT 55 F oK A T2y

. S RS 2 A ok
Mro 183 02 ZERLZH B IR AT 55 R 45 A 5]
oo T
Pl owews || wmmsms || sosmes ||
L |
£l g s NI [ I
I
R TRl IRy |
| Tl :
L 1
I 5
______________ ] -
I
A | St | [ mwme || s !
| I
il ) IR ] |
I
b : S s Bkl R aoptudRa/ |
: R B |
_________________________________ I
r@l ’L [
feik R
fmmmmmmmm—_o ML BB
I
" bl e | [ e | [ e !
I
1@ Y A N T U L e .
I
LN s, g AR [
I

3 HIFHHEBREES T RGN

2.1 2THELEX

COARZS R o LU B 53 FTH B 4 BT A 1
TP PRBE ST, 78Sl K KA S AT sy, LAH
RTED5 %, RIS R woas, KAE AR
IR HCER T B 61 9 2 Bk F Wy, A7 —
SER FEMP R, JCHRR IS AW, B R
APIRZS s, AURELI P, AR MEMERG FE IR K
B R e, XK KATENIE MG . HERR BPIRZS
R LA BT B AT sh R R OG5 E A G
WoR Ry, SRR, R KL R
S B BRI A R S, R AR S A ol B
JLHEAT BARERAE, AT K KAERA T3

(2) AbpESF R . KM% ki, LT
SR, AEBEAT KORAThIE, K WU SR
AL, SR B B3R K1 B0 RT, LT A
MR . ARG B ARESS $28, A48 511H
B B3 A BT X PR M T KRR AT 8, ARt
WLskE K fa R, 2 A, R/l X,

foudn

ot 8

it sk 4 2

G WER . m R K K AT 8,

(3) P S N SR o s i BE B T TH Bl
PR R R R A R AR IR A N X
RHLCAE I, T 7 51 G H e — A L T AR
Xt A, FREEAZ AR B R,
f 2 BT UG, B0 Sk KO R T AT 3h i
Nt PR E T BB M iR ok BT, K
KAEGRAT S I IR, FEARSE A BRI AE,
F 25 B 53 AR Al I e BT K AR, HRIR KT
FEJR N W58 5 A Re R g, A 1 I
AffE], T KGR B BRI
B LT A, $EE XL Eh A
SEIH B | 5 K AR RS T3
2.2 REELEX

(1) NDPME . F 2R BT B 5L AE AT
TKAESRAT SIS, FriE S AR, MEZ
) 75 ZE VIR A . Blan, FHIE B KA K KRS,
KA SHOK BT PLIEIR , 75 ZE By 2 (8]
YA e fESE TRk s, R 2
TH Bi7 53 A T HE P A T o I8 7 51 =z a] Y
ARERR BN KA AT, WgmE] [ 5is,
P+ 7y EE, BT F 5 H R LS m I Zab,
TR RN BN, LMERRD

(2) NEtpla] . 8By A 7R B 17T KOKAE R
TTahit, FEEAREEBTI I L IR K, H B
FXTIHB R 0z, P T e 78 KOKGRIFE
RZHESEMRK A, NSEEHEA I NELE,
Ban, AAT R E R B ok RAHLZ T I
B KM HEA T KK, FTH R REE B ANGE KGR
IR, FTIF M, FEIREARIHL; Y
37 7K M 198 937 KA HEAT 5 K B I LA, ok
E TR SRR K Bk, ABEngbhFREC & BR
TIH BT G R E RN R Ah , BT A AR
%, ARG G S.

(3) BIoThL & o AT K KAERATBhET,
HAEGL R ICHE A K R I AT B 7 B . B HLAN
TR BT, AR A R 1Y
BLA o TESEPRICKAERATBI T, 32 WM AR K
SRR, RS2, Aot ]
MREEXT PR ML SE A B 78 38 A2 4 s, sl A
TREAARR, RN, B4 BT 2 a5 i
HEEE A EHTRCHEE .



o
i
=
&
f:
il
b

5 83

BT % L R R 47 L85 -

2.3 HEHEFTK

(1) SEmPFE % . FA7E I R KK A AT 3h
W, FEAREEBLG IR 5 B IR 4E, TEW AN
AR A THLT , ARMEER IO, KK
FBOV IR EOR e g, FE A LA IR
ATHHA R . L, TR SRR R AT L
PEOLAL, EEN B E B B IE 4 i1
NIk E AT CEE . AR G B WL AR
I BL 734 ¥ -5 I 7 B SR B2 20 M i P [R) 48 4
JiE s AL G BRI DELBEAT 16 4%, ) AR 5
T PR 5 45 AR W 28 S 8 o T e v ) 0l R
2, SCHULIS IS SR, BEAE LI X 5 K
ZAEM K GEL

(2) WAL o AT HLI7 1 B R AT 55
B, AN TR B8 F Ml B0 AR A K 3 A [ X
AT XoF 2% BTG AT o S8 5 PR B R K 4 4
FOXE S o T AR SO ARl ST HE T 5 B 4
R, MRIEIG O L AR R, 5E
oy MR B PR BB URs AHE A RE AL A9l Bl ke 5
RGL, SCHIEHE G AOREERAR, Il {5 B3k
2, SRR GO KR B R

(3) BHEEE . TigkE Bl . PrEE
i 2 S BUMERR B A AR, AR AN KI5
P FEE AT IS T A BEB A ROT RSB,
FLAT, JFREHLI I B R B K AR AT 3t id
TIEXS KGRI i, EEZHT
B O A 4 RS R S DRI, K 33 By D e
Jyi R R A 0 TGk Al 2 T R AL S I R AR dE
AT . SE B HLI I B P B (4 4275 0 25 3
A, WEES AR MEERGE, WL
Gy i A B R A KSR BB I P B e
T BHERE RS, WP RRR & Rk
XFGE . BUY IR = AN J5 AT R SR AR
SHIBURA&/Y B NI S i g T LS 7R D Rt
AT B

3 HUIHHBRERFEERZERSH

TR F AL PR, A
IRl , HESr IR, b E ) B AR R R
TR, 12 1R A BRSOk, B SR
AL S s AT AR B AR OC &, S A b 2o R 4
BRI ok, [IAsF, 3 ah Xof R UL R g s il
ST BRSNS A g AN

W T, SCEUR L S BB A A
3.1 MFHRkKHE

i 2 A T RSk L AR R SR R R AR
WX LI BT IRS AT W, X R X .
WLt RS K 55 KR, DL AT RES | K& KK
) 550 s R 1) R B 0 S i 2 B, I {E BE N B2 &
WP N, BT by KR N 515 — B () A
TH B RARAE S, KRN BCE SR [E], B)
RETE KK R A HTTHBR e e, il g g,
3.2 HIFH B HRERETHALE

ML TH B R AL T AR Y 37 I
38 5 X AL T B TR AT S e W, T E PR
B3R 8 K Fsf VA A s 5 42 3 Bl VR 1Y) 32 47 AR B
0L, FEALSE XL A Wi . BB
BV WETE . O WP S5 by e IR 0 a4
[ s, 3 2 i R b S 6 1 4 5 i — X 2 10 4
Pt MRS sl 2y, SEEE N B 2%& & B RG oE %2 10
SR e 111 = U O 1 e AN (TR A==
5 ARSI R AL B R e Lo, TR BUR
PG AT R R . K 4 FroR, WL
Y B st R W N AR

HESY

# H{mﬁmw}—
=

=
g

M
71

#

B & R
B ES o 2t B R
HEEESNX
Ep
SR
WERHESE
WEREI®
BB A8X
FEERESHE
o W IF B

%
[ mszs=-se |-
EEET e e

IEEE e

B4 HmEmRREERNE

3.3 HHHBREREREE

ST B IR W AT AL R, SEBIR
ML B PR RS MR 1, X WL R . 4=
WVERE . MR GS I T RGO, N SR
PR T %6, PRI R . Rk
R I AT, X ACHIE R T 2
1B, XHEAER Bk Kb R s A
VERIHEHE BRI, X A B0 9 B2 S R 45 T



- 86 - I 20234

i, Ban, KA RPLKRIE, B E R HE
MRS ST, RS RIS HEE T
WIe 5, 5 —B RS B I8 2 A G RAL S 3
B, ARG I 045 e R ST B A5 A O
RS, b B R N SR 4.
3.4 HGHBHRESSETR

B = AR AR M K I IR
TH 77 255 25 FURCER A BIBERY | MR AR T 97 O b S e
KA ML EARE B, DAEds Rl G BOR R 2
T A FUHE IR SR o O B ek 3 o U AR
TER/RAF 1 D HBSCHT B, SCHT Hb Sz il ok 3
ML, SCIHLZ I B IR BE S B sh B s .
[ F, JE e B W i A, vl SC B R H37 se A
SEFR Y Se Rl U, 45 48 H5 5L i ok 5B UL B
S HESE
3.5 Al B PR BE 2K kAT A

T HCF 2R A AL T 7 O B A L ) SR
VAL 248 FE AT WL B PR B AT 55 B, dE et
PRI RE 1 7 R SR 2R e U B AR 9 404
THERITEMY . RG0S5 T AR A B PP A
FIVEAadS , XALZIEB o IRERE . FR1R)290K
B VAR UL SIS S TG AT, A
AL B AR e L BB TR,
SHE B BRI ZE oM, WL KK BERAT 55 Hh
TGO T IRAL , MASHERE | WS . KR
RIS AT S A R AT S R B TR AR O
JE, PR, FRETHRRERE )

3.6 HlpHEBHRELELE

LI B R B v AT 55 2, IRER AL 2,
BRICKAN, b kAT B, iR . BALSE

HRALSS , AEHATAE S5 HIH B R N L ETE 2
GRS LA %5 . IS NS,
TERBMOIT, FRANRZES AN, Tk
T RE NS Y2 B Bs TR, AR ELZ (] A Bip[R]
I 38 HFAE 9% — 2 WF 1], HLI7 1 B PR B 7 22
AR, AT O A SRR T R B R S
AHEITRER . W55 P N RS,
PRI 5% AT LA i P[] P, 0 A SR il 101
F, R AR R BE MR e RO B B DR R AR
IS RIEAN T %4

4 g

B TR AR R BOR X HILIZ 9 B O B A A
RPEAT TGS, AT IR THHIL7 1 B AR B
K-, X TFARIE ©AT E e B EEE L R
BT By R B BT 2R A AR BT SR, XA /Y
B B PR B A R 3R A0 1 4 AT, g Pt
TRR MRt — Pk T T JEA

S Xk

(1] MR ,RH,BRM,F HFEETF M5 EFH
[J]. #FFAUE A # £ %,2020,26(1) :117.

[2] ™M, 2R, &L F HFEALARLEAIRE
(7], #HFLAUE A % A %,2018,24(1) :1-18.

[3] AL E, ZRE, P, 5 RMUKAPRKREFRY
i B EAFRT] H A FE B E K, 2021,40(5)
759-762.

(4] Z#& 50, TP SENGHHREKFE
4 R2gmik()]. 2 EEFF K, 2022(3):92.

[5] #AZEME. AR BERRE BA]]. & aemT,
2021,7(10) : 67-68.

[6] skmi#, LEE  HFI5E 8 L R %A ARIFAE
AR RMA] A FE S AR, 2010,29(4) :
311-313.

Analysis of air force airport fire protection demand based on digital twins

Hu Jiaxu"?, Wang Haitao'", Yu Changming’, Liu Yaofeng’, Xu Xianhai’

(1. Field Engineering College, Army Engineering University, Nanjing 210007, China;
2. 95979 Troops, Tai’an 271200, China)

Abstract: In order to improve the capability of air force airport fire protection, the air force airport fire protection management

system based on digital twins is constructed under the guidance of airport fire protection tasks. This paper analyzes the current situ-

ation of the air force airport fire protection, analyzes the actual support requirements in combination with the support tasks, and sys-

tematically analyzes the functional requirements of realizing airport fire early warning, resource visualization management, com-

mand and dispatch, situation display, effectiveness evaluation, data sharing, etc. through digital twins, so as to provide a basis for

building the air force airport fire protection management system based on digital twins.

Keywords: air force airport fire protection; digital twins; requirement analysis
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Research on electronic evidence storage and certification based on
blockchain and interplanetary file system

Chen Chao”

(Department of Computer and Information Security, Zhejiang Police College, Hangzhou 310053, China)

Abstract: As one of the eight types of evidence, electronic evidence is playing an increasingly important role in judicial activi-
ties, but the characteristics of electronic evidence such as easy copying, damage and tampering lead to relatively low credibility of
electronic evidence. Based on the research of blockchain and interplanetary file system (IPFS), an electronic evidence storage and
certification model based on blockchain and IPFS is proposed. The encryption technology realizes the encryption of electronic evi-
dence, and IPFS realizes the distributed storage of electronic evidence, the blockchain stores the hash value of the electronic evi-
dence, keywords and the index of the segment location in IPFS, and at the same time realizes the search and verification of the elec-
tronic evidence on the blockchain. The evidence Storage and certification model ensures the confidentiality and integrity of elec-
tronic evidence, and realizes authorized access to electronic evidence, so it has certain practical significance for improving the cred-
ibility of electronic evidence.

Keywords: electronic evidence; blockchain; interplanetary file system; storage and certification



$ 295 % 8 M
2023 # 4 H 25 H

=y g7 8
Modern Computer - 91 -

% Z= 51

W E 45 1007-1423(2023)08-0091-07

DOI: 10.3969/j.issn.1007-1423.2023.08.015

EF HLS i MobileNet jiniE S8 s I

FHM, EEN

(N FEF PR B 2ERE, B 610065)

WE: MAELPMERNEHLE, MRS HARATRE RN BINEAMNGAEZY, ¥, SFAXGFHERNEL

I AR AL TR @ eyt R —FATHLS %2

Ko BAR B R et ik B, M ALK iR | ping-

pong & . SN PR F ik vk, K KIEFPGAM RS, FHERAY, £ikE EMRT120H T2 A4
R, EHEEMBERTXI060 ERAREHHEAT, HRTET 10 L%,

KR FPGAMmik; BEBRAVZML,; 5 ERES; K

0 35l

YER—F N T A2, 36 BR824
PN T RS A U AR S R R R
245, BEEBBMEMERRIE, £MEFEN
W2 J2 AN TS, I H B ] 2 Ok B 52 A 19
Serh o (HBRE 2% 52 ek 0 35 n DA K B 2 i
K PE IR, AT BB A M4 1R
T E AR TERE . fESER CPUJEAE T
Mz F BRI R HER, GPU BAR
WX — 4, (EXS T2 i A A R R
T B AR I FED . FPGA 1R 7] 4 7232 48 2%
ff, BAIFEAR. Mepem . RIETEG R HE A
DAL I B T3 FH T 45 BBl 25 9 24 e 474 o ik ) -
WD, Verilog & T TR e, HF & T AH
PR, X EE MR 1 A4 B 48 I 26 7E FPGA
R B R A

AR T ARRIMATI N B 22 7% JE ) o R 2R 4
17 A A gk 38 R 02 S5 iz 17, HLS THM
LRI E T, BRI G S
A, BAEEFRAC, CH+E5mgifin 5 T
BIFHYE, MARLEEE VerilogiBF, XK
P T FPGA YT A I o RSO HLS =2
&G TR, TR EIN LSS T Mobile-

W EE: 2022-12-12 &R BHA: 2022-12-25

Netv2 W 2%, 7& %% R J8 () FPGA JF & # Kria
KV260 5288 T — A e 2% in i 2, 38
B B R OT R, 78 R AXT RN i
FIFH pingpong 2% 17 £ R SE LA 19125 5115
(AT HRAE TR 76 2 B33 o 0 4o & 43 B
THE 2D B R A R

1 FEFAS PR

1.1 FRPEEHERMENL

AR S 3% R LAY Kria KV260 FPGA JF &
WAE RSB, Kria KV260 2 5€ % % Jy AT
B AT T, FPGA TF R W B it &
— M A et T, 3k FPGA MR DL &
sy, Hod FPGA MR H6 & K26 SoM, B
K H Zynq UltraScale+ MPSoC 2244 , 41 4 ¥
ARM Cortex—A53 4bBEZE , #4256 KR40 %
HIAITR 1.2 KA DSPHLIG ., AR KSR 7
If, e R MG — T Vits DL )2
&4 T H Vivado HLSVE R 4 i FRES

b 28 X 25 A AR T 8 FH %) J2 MobileNetv2" '
Vi Ry 2 B85 A W 25 1) MobileNet, H E A= 5 #%
SN AHT TR Bl RN K
HERF A RI28 S50), TR Z B shfnim A ik &

EERBN: F 548 (1997—), B, W)l B A, LR A, B R @ A3 F AR5 B R <@ 2404 ma)l
(1972—), B, v & A L 8l H4R AR R @ A B X285 F 48 2 42, E-mail : 451911031@qq.com



- 92 - I 20234

(1) P A5 AR L BSGE 5 o MobileNet Sk i 43 1 4]
BAF2 H 189 18 T % sl o 8 ik A B P R
TR A, TR R A AN R A A 15
BN, KEBASE5iaH 5. MobileNet Y 4F
SOERR I TR AT B AR, b il R o3
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Realization of MobileNet accelerator based on HLS

Wei Sulun, Tao Qingchuan”

(School of Electronic Information, Sichuan University, Chengdu 610065, China)

Abstract: With the development of convolutional neural networks, more and more modern intelligent applications appear in
our daily life. Among them, the application of embedded scenarios gives more consideration to the design of low power consumption
and resource control. This paper proposes a convolutional neural network accelerator based on FPGA, and uses HLS high-level syn-
thesis to design and verify. The experimental results show that, compared to 1712th, the speed has improved by about 3 times, while
compared to RTX3060 in accuracy, the power consumption has decreased by about 10 times.

Keywords: FPGA acceleration; convolutional neural network; high level integration; low power consumption
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Design and implementation of rural cultural tourism platform based on
Vue and SpringBoot

Li Shengtong'?, Liu Zhe*?, Yu Dingguo™*", Fang Shenguo*’, Sun Xuemin"?

(1. School of Journalism and Communication, Communication University of Zhejiang, Hangzhou 310018, China;
2. Zhejiang Provincial Key Laboratory of Film and Television Media, Hangzhou 310018, China;
3. College of Media Engineering, Communication University of Zhejiang, Hangzhou 310018, China;
4. Zhejiang Institute of Industry and Information Technology, Hangzhou 310012, China;
5. College of Textile Science and Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Rural cultural tourism is an important step to implement the strategy of rural revitalization in the new era. Based on
the background of economic and social development and the needs of rural cultural tourism development, this paper designs and
implements a rural cultural and tourism platform based on Vue and SpringBoot framework. The platform adopts the hierarchical
structure of Redux module, constructs scaffolding with Vue-cli, and uses SpringBoot microframework and Docker application con-
tainer to realize the information integration of rural cultural travel marked by QRC, aiming to innovate and spread excellent tradi-
tional culture, present a complete picture of rural tourism and improve the efficiency of travel through enabling characteristic cul-
tural transmission, promoting characteristic industries and optimizing the multi-subject overall management of cultural tourism.

Keywords: rural cultural tourism; rural revitalization; Vue; SpringBoot; Qr code

(E#F81T)

Research on application of high-precision vison technology in
intelligent manufacturing

Zhang Guangyu’, Xu Han, Wei Yafeng, Zhao Yukun, Li Shouwei, Ji Yong
(Wuxi Zhongwei Hi-tech Electronics Co., Wuxi 214035, China)

Abstract: With the development of science and technology, the highly efficient automatic inspection function of intelligent
manufacturing equipment has put forward higher requirements for machine vision 3D reconstruction technology and its reconstruc-
tion accuracy and efficiency. Here, the measurement principle and key technologies of high-precision 3D vision reconstruction algo-
rithm were analyzed to research the possible problems in the intelligent manufacturing equipment application of line laser triangula-
tion ranging method, phase corridor measurement method and photometric stereoscopic vision method. Simultaneously, the develop-
ment direction of 3D vision technology for intelligent manufacturing equipment was prospected.

Keywords: 3D imaging; high-precision; measurement; intelligent manufacturing; stereo vision
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Fast decoding method for batch call detail record based on cloud platform

Wu Xiaobo', Li Jianlin®

(1. Shanxi Branch of China Telecom, Taiyuan 030006, China;
2. Shanxi College of Applied Science and Technology,Taiyuan 030006,China)

Abstract: In view of the CDR processing capability of the current carrier service support system, especially the slow process-
ing of batch roaming CDR decoding, the method of cloud computing capability based on the distributed computing framework is ex-
plored. The hierarchical processing logic is built in the server memory to store key data such as configuration information and index
information required for decoding in the memory. In addition, a multi-node cluster processing architecture is built to concurrently
decode batch CDRS in cloud computing mode and output processing results in real time. The experimental results show that this
method can effectively improve the efficiency of batch CDR decoding and enhance the external service capability of operators.

Keywords: cloud computing; distributed computation; decoding; batch CDRS
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Design and application of computer courses teaching platform based on
WeChat mini program

Huang Shoumeng'?, Liu Xiaofei"®, Han Qiang", Lu Jiaojiao"?, Jiao Pingping"’

(1. School of Information & Intelligence Engineering, University of Sanya, Sanya 572022, China;
2. Academician Guoliang Chen Team Innovation Center, University of Sanya, Sanya 572022, China;
3. Academician Chunming Rong Workstation, University of Sanya, Sanya 572022, China;
4. College of Information Science and Technology, Qiongtai Normal University, Haikou 571100, China)

Abstract: In recent years, online and offline hybrid teaching is widely used, and the teaching platform is constantly updated,
and the teaching platform based on WeChat applet is also used by teachers and students. Making full use of mobile phone Wechat
for teaching is a hot issue in the current teaching reform in colleges and universities. Through students’ learning at the front desk
and teachers’ curriculum management at the back desk, the fragmented teaching mode can be realized, the effect of online teach-
ing can be optimized, and students’ interest in learning can be improved. It unlocks the design and development of the teaching
platform of computer courses based on Wechat applet, and verifies the effectiveness of the teaching effect, which has certain refer-
ence significance for the teaching of other disciplines.

Keywords: WeChat mini program; computer courses; teaching platform; system design
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Research and design of intelligent training management system in
colleges and universities

Guan Tong’

(Department of Information Engineering, Guizhou Vocational and Technical College of Economy and Trade, Guiyang 580001, China)

Abstract: With the increasing emphasis of the state on vocational education, it is an important goal of vocational education in

colleges and universities to cultivate more high-quality skilled personnel, and the training room is an important place to cultivate

students’ hands-on ability and improve professional skills. With the increasing enrollment of vocational colleges, the traditional

training management model can no longer meet the needs of the current work. At present, most of the training work is carried out

manually and semi automatically, which not only has low work efficiency, but also is prone to some human errors. In order to re-

duce the burden of the staff in the training room, this paper, based on the current situation of the training management of Guizhou

Vocational and Technical College of Economics and Trade, aims to use software means to realize the automation and informatiza-

tion of the training management, improve the efficiency of the training management and the effect of the training teaching.

Keywords: training management; system design; research and design
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Design of ankle-foot orthosis based on fuzzy logic

Pu Wen, Hua Wei"

(College of Electronic Information, Sichuan University, Chengdu 610065, China)

Abstract: Patients with stroke and cerebral palsy have abnormal gait due to deficiencies in motor control of the lower extremi-

ties, and a pneumatic ankle-foot orthosis is designed to prevent mobility disorders such as foot drop. Based on the ankle joint posi-

tion and plantar pressure as input signals, a fuzzy logic controller(FLC) was used to control the output voltage. The inputs and out-

puts of the controller were monitored and recorded during walking test experiments, and the results showed that the fuzzy logic-

based ankle-foot orthosis can provide assistance during walking and help prevent foot drop.

Keywords: ankle-foot orthosis; foot drop; fuzzy logic controller



