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(d) HSVIEIE (456 SPrLIE)

B 7 2044 EmERAIELE ()

38 ETXHEEVHRFERMIAZ L AP

SO 1) B ML T A M | ARG max] - ¢Sy,
TR H b BN RE AR . X T AR LR P T 43 lol =
[ R0, SR e T R B, X R PR R S sty (@'x +0)>1-8 (8)
B g RIS 2R 50 0 X S 4 1 e LSS 280 8R4 7011 25 B.>0
3T 3o I R0 RS TR X8 T A T B 15 i=1,2,m
3.1 ZEHEMN Ry m WA WREARE; x NI
SRR R LB R R R R FEARS o, ONERESEG y RIS CH

o

PRI (ES BN S N = B NS K Iy Rt AR i
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BEXF B3R SR A B A A, R 3 A B RR
e

1 m m
L(wa’Yab’aﬂl'L):E”w”z-’_CZYi+zai{l _Y[_
i=1 i=1

yi[a)‘r@(xi) + b:|} - i:“«/')’i
(9)
K a,w HPFE I H T
XHPiks I H R H S 0, b, v RKISHNO,

A7

oL o
F w - Zaiyi@(xi) =0
oL =
Veiyl = T —Za,yi =0 (10)
%:C—(li—lu,‘,zo

B B SACASIAR W H ek RS I 2 SR M AH

[

win| 2= 3 Saa yy 20y D(x) - Sa,
iz

i=1

(11)

BT B D (x,)" D () 1] 5 PR B 5 2] 1
eas Ry alRE, B A IACT DU DL A% pRER
(1) LR, 18 T2tk n] 2y )l
k(x;,x;) = x) (12)

(2) Az R, 35 T ] o R

Eadl
k(x,, %) = exp Ty (13)

(3) ZW WA, & TRAERER
a2,
k(x;,x;) = (ax!x; + ¢)* (14)
(4) Sigmoid #% PR%kL, IS SZHF EHLE —
T 22 2 A A 22 R 245
k(x;,x;) = tanh(ax; x; + ¢) (15)

3.2 RXBEBEEHEIR

BB, B - 1
WAn B SCFF 1 LB A I ZR 5, ORE A

AL MR XA A 2, S
Nk AT, R n AR BB IEHER RAE S AN
fobr, BB GG UEME A R | ARSI 1 C
MRS g, MFRSCRe AL 2.

4 LIRS

SC 2 AF Intel 12400F b BE 2%, 3517 N AF
16 GB A HLfii B #1710 o 4 7% 20 55 J& MATLAB
R2022a. K 600 J7 & 2 Tl CCD AHALA % ¥
HEATEMECR AR

Xof >R £ 114 800 5K % ¥ 51 - RGB 3 i 11 [A] 5t
PR RBREL . HSVIEE MM MoeE . AEa,
FISIEIE b A E TR, AR SR L
IV ZREE TR AE o BT BEAR A 330k 0 Rl R
HIE N 10, HRKEQREOLE R 20, 153)5L
B AL IETI 25 C=10, Bi5%g=6.209.

1 600 21 6 4 (1) RFAIE ] /R A I SR Xt S FF
) HUR R T II 2, 200 4H 6 4k 4R AE 1] 42/
SRR X I 2 G S A 1) AU AR R4 7 I3
VEBEA A 0 4% pR BT o0 R HERR PR S, R
KL 4,

*4 BEREBEILFE

B R B SRR/ %
RN R 87.0
Z I A, R AL 92.5
=R ETE 95.5
Sigmoid 1% ML 50.0

e TR R A B HE R P E B, IR T 95.5%,
XF SRR AL SR S5 RV TR, H A
B ()0 o 88 T Mg /N N E 8 i, I
iy B/ NIMEFHIE A rh S AR BR (ILERS), DLiAE)
SRS RS o S E Y

sjo]o]

B 8 &R aRBARFR/NIMEER
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R 5 ERIEKFIMEER SO S LR [2] WAL, FRE,ZFRE,F ATIHGETNGH
: HymEBAGRA F k)] Rk TSI, 2007(6)
=2 X Y
175-180.
1 116.5 100.0 R
[3] BRR,ZFE,ALE. A THRFEFLFEGEMN
2 1053 1035 (SVM) # % ot 9 F 32 5 57 % (1], 55 M R b A2
3 1093 1020 2021,49(4) :53-59,
4 102.0 103.5 (4] XNZE, 3k, MRET-JEA,F. A TLER
5 135 116.5 55 ¥ R B HLEY A B SRR B 1 H) B 4T O ok
6 L5 110.0 [J]. £&A3,2015,36(20):211-217
7 102.5 99.5 [5] kM4 A& T & E 344669 40 R IE4F A3 IR
8 97.0 124.5 [J]. #3 R, 2022(25) : 78-80.

28 1 WA TR R BCHE B R 1 20 B, RGB 28
T2 0 20 €2 R Xt 8 B AG M P R0 R S A BHLAE
HSV 2 [8] {) SCHURR AR X T 1881 Bk B A RS A AT —
SEMIX R, R PCA X R HEAT 4, 1B
B AU ) B A SRR [ LAY AR, RERS
eI H B S A DL, 3 AT LR e A
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W AR A D 2R T BE N SE IR D MR AN 2, X
TR B R R AE AN

5 &iE

N AR AR AL, $RE T
— B LSRR ALY ., PCA TR Ml fk
R 8 DA R ST R B A I T 3, R R
JE YRR i) 5 RO T SR 1] S ALK X S8 A T
FIR BT BEAT 23 SN G, I X S35 ) f2 AL
L 8 T A SR I T AN R NEE
It L AR R, LR BB 1 6 BB
R, AT HER AN 95.5% , BT
K  F 5 FE B 1F] A 13.13 ms, GERH TI% O 0
AATIE o T T AL fe o o) 7R R R A o
RS U Y 10 B A B B R S B (L

SEHk:
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FALEY R KR EF R A [J] AL AR F R, 2006
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[10]

[11]

[

[12

FEL, N EE, A AT GLCM S A EFR X
8935 Nt 3R E FA I R R[]]SR LA
2022,61(9):141-145

SINGH A K,SREENIVASU S, MAHALAXMI U S
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EF Improving-SRGAN EiZR a0 BERES PHRERE

DOTI: 10.3969/].issn.1007-1423.2023.24.002

FHgE', KBEZ, Rua’, /e, e
(L PR T A5 B WA 610065 2. HARPEFEIRHE A BRA RARIFRS . AR 610065)

E: 3OBAGEMAHK. ASMHETTH, B THRERE, Ko HFREREINGARE T R, R
BRSPS RGBE MY LR, 5Pk TAEFGA, AmErh TAFRE, AT RAFZ A, TEML
MR EIFeG B A, BET RGBS @4%§§’71\‘})%$?§g§—5£Improving—SRGANo % kR A A R T I M AR
RO RARBRER P ZE SR AR ZEE N RAMA SR . RAM A 3 3T VAT #ir N 69 45 48 B 347 28 18] 3 Fo 18 18 3%
AeAL, VAR IFIRIEA G F B RE AT R, B RFEF A P RN SR S A A F AL ASPP A SR BRI W &2 5O B
1% % ROEAS B0 BBl , i S A 33746 £ R 35 A R B0 &, ML SRGAN Sk, Prith ey kL A g o
R L RIHIEEN, L PSNRA2SSIM A48 3 T 1.469, 0.074; £ DIV2K_Valid # #% & L #5 PSNR F= SSIM 4~ 3] 42
& 70721, 0.017, BAEXGMOSH S £, THEMTBRML TR %,

KB BRI BoyHE; ZREAR; RLEEN

PR EH AL SRCNN, BRI &% ik, B
JEH T MR, RZERN, ToEA SR
KR B4R 5 B . 20174F, Lim Z5H4R 1 T 1958
VR AN BRI 4% EDSR . LM BR: T 1558 M 4%
BRI R, AR X B ] A B T T AR AR
AL B HoAth )y 2 A A i vERE . 8RR

0 3

A0 R IR I R I E S A Ok, B
& T AR B s e Ji LA K BUGAE BEAE i AS
Wl BT, O R b AR X A O BUGR B J
e TR MESR . HATH a0 R E R S
— A T T e B AL R R S D HEE B H

il

FEUEY, T IHE & . Ko PRRER
R LB B R AN A GE ol PR o R v v
B ER A B, AFI TR B S 2et 5T
TAERRATEE . DR IR B 5 0 G A
YR PR E R, A B TR RS
P SN L N | M i U= o Sl NS 8
4y W R o A R A R AR Y — A
g, HAGC )z HAE Tk fild . B2
G HNE R R MG AL PEAE AT . 2014 4F, Dong
SEDPR T P T IR B A R 8 I 5 1 3

I HEE: 2023-08-16  f&FHEHI: 2023-09-12
EE£WE: BRaAHFLE£(62071315)

FEAR TR 5 2R . 2017 4F, Ledig Z Bk
Pt — o 5 2R OGS T I 4% 1) o B R B
7 SRGAN,  H: 32 2 AR R 38 oo X Hoill ok A
T T I HER RS . 20184F, Wang %42
T — Pl A TR A BE R AR R T 4%
ESRGAN, £ 5] A B R ) 28 R ok 22 7 = )
HAR M PERE, 2021 4F, Kai 7 H T —Fb
B PR A O T M 4% BSRGAN, %1t T —
PR ALY, FH A5 TR b 5w ok 3 55 B S0
SRR AETE DL, h P SR ISR T —Fh

EER® N T EM(1999—), 5, md L3RAL M4, AR R 7 o b AL B A B 5 W 255845 5 TR T2 (1986—) ,

BN B ARA, F R T @ g A ] BRI B R R R4 (1970—) , 4, WOl RARA, -, Sl A4 A
IR, BT e A B AR AL 3R 5 A KR A G SEAUALE L R KB AT AT (1964— ), B w Il RAA W o R A
FI, BT e A BAR AR S PGB AT A T A K AR AT B ARAE AT B AR AR A AR AR (1969—) , Jo, m R ARA,
S E & T e A I bl o B I S , E-mail : xiongsh@scu.edu.cn
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BRIV, 2021 4F, Liang 548 I T —RhEE T
Swin ZE i [ 5 FE LR AR 2 SwinlR . SwinlR 76 £
R Rl G2 MR ZRE, T & B 1K
G, (AR EHRE T

BT UL BT, i o O RS O R
o i b R A R A T AN T A L RS T X B
SEAEIN L, X SRGAN FIZREATHRER , $2ih T3k
T Improving-SRGAN [ 70> I {508 73 ¥ 3 11 2 1)
% . B SR R 25 1 5 J7 RAM (residual atten-
tion module) 5L B 5 X, SRCAN [ % Hp 1Y 5 22 A5
e, P 32 B R0 AR AR R AT
108 T 43 (8] R 0 AL, AEE B - 3 2 I BT 45
FA) R 2 U SCAR L o [ R A5 28 178 140 31 2 v
AT 73 23 8] 4 5 55 W Ak ASPP (atrous spatial
pyramid pooling) B, L4 FHEE B Xf 2.0 K&
FRIE 22 ROBEAS B RN BE 7, ol 40 31 4 B e
PRA S A R 4 SRk, DT B TR A A
Az A A R R B i RS TR A A O EIR
HHE B RN A SR BHE B b X i B i AT IR
IR 128 WUAN 2 DT 8 A 0 B 2 181 45 10 Joi
AT T
1 EF Improving-SRGAN H B 148

DRESREE

1.1 Improving-SRGAN W &4 #
S5 M EE T AE, SRGANH LA L

Generatorr 1 BREETE R IR
CH16/RAMASLERZH )

AUO)
nodd
+
WV
!
WV
WY
L
WV

Discriminator

A BN LSRN Y o PR R,
SR T RMBURE B RSN, AR T LIRS
B E AP RS T A, A AR
e XTI oA A s S 4 o R R
T R S I O R A ) AR
P T — b E L ROR SE I 5 R 4 P
P 2% Improving-SRGAN ;% I 4% LU AE BT 47T 9 2%
SRGAN DS, ke 2 il v B0 3 22 Do it
S RAMABEH - DS B 43 i MR 5% 14 15 2 O i
SR HUAEHDI G A T ASPP LR, 42
T 28 % 2 T AR 22 ROBE {5 2 2% BE
Improving-SRGAN [ & 56 W8] 1 frow, Hirp
Az i P BT AT O RAM AR, 51858 iy
T ASPP LS

1.2 BZEEFEHEHK(RAM)

B% 24 TE T RAM BRI — FloB i) 14 2 A
RUOT ] DU A R AE R T mAL, DL
U BRI S 0 = 2 OE U R, R Tk T
XF SR IA) ) Ak o AR B 3 T T ML
CA 55 (8] VE 72 1AL SA DL K &5 43X Wi (1) i
GUEEITIHUR FA ZLRL, IF¥8 fl & i = 1 pLI
FA 5% 2% [ 2% 25 k4 ResNet M 45 4 oK 45 H RAM
BEHL, H W25 254 AN & 2 T o
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ANOD
ANOD

L |

B2 REIFENERMELE

fEE, FAT LA AL N
F,=R(F,_)=F,_ + [ fr(F._\))

(1)

Hooh () 35 28 BRI ReLU 41 10 10 96 5K

FROFEFANLH .
121 #BHEEEH(CA)
£ RAM B rp 38 16 3 3 CA Gl 1R
AN KN R WxH B RFE ]G 5 25 R 3R IGE 18
B B AR, AT 2 T A 0 9 30 AR 1 I
X ol e 5 5 25 1 St Ak 9 A A T A T vk
A DL e b A B PR A e A A A B, A
AT R A HRR A IR
S, =poolw(X,A_l) (2)
X, =foulF._)) (3)
Hpool,, () FrRn 7220, S, -, e RV FRRK
ESha
122 =WWiEEH(SA)

P73 [ R FIHLE] SA &1 2 B n)
R A [) 2 () X ds,  HC T ) R ] R 2y
AR Bilan, feih el 8 s R e K,
S ZRUE WA AR B, AR LTI =
A B X, AR RO TEAR (5 B
30 o A TR B2 A AT LA Ay A 3 2 AR AN [R] 7Y
SA WS,
M, = convy, depth(X,_,) (4)
H conv, 5, depth() FR7R 3 x 3TRFEBT

123 @& E& A1 (FA)

CA 1 SA B AT LA 3 551 48 H2 i A AR5 AIE Bt
TR AF I ) 5 (50 N OC &R, Sl TR CA FSA
WP BN 2E G E Sk, IR Sigmoid pR L #EFT
AL, LAHEBTRCHERAIERRST X, -

X =f™NX_)=c(M>EM*) R X,_,

(5)
Hrp, @ M7 2= JT R AHMAIREA o

IR 5, R S (] TR R T AR, JF &
i Sigmoid pREAE BRE K 5 RURRRAEAHSE,
55 22 P 26 45 5 AT B P 2 T 7 14 5k 2 T 3
RAM 55 (1 258 251 o A S T AR B s 2 v
(1058 2 HURR 4 DAy 8 2 14 7 ) RAMUBSEE, T LAAT
RO WCE O B B B SRR, (A5 2R s A
SR . B SRR O R
1.3 ZEZE&FEuM(ASPP)ESR

237l 4 F1 (dilated convolution ) 42— 45 FH A
Z Mz b S RREE . SEERERRE
AR, ZREREEREPmA T —8Hx
7, w LAZEAR B B /NS BT, 3
G PRAE R IRAZ B, DU 42 /5 0 28 R AIE $ B
AEJ) o BRI Ik, 253N rate, )
23 A FRIRAZ B N A= (6) R
N=(rate - 1)x(k-1)+k (6)
K3 gm 7 4B RN 3, 25
ST, 2, 3, ARG, Bhaa i
HirER, BERmEH T EIRIERNERER.
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[ ]]

[T

Rate=1 Rate=2

Rate=3 Rate=4

3 ARZEXRHZ=RER

ASPP A i) 32 B2 JE AR I 24~ BAT R TR]
B 25 IR ATS TEBUZ W A RRE
TTRFE, DIRBORN R RE R R XE B [
BHATIA T 25 8] 4 23 Ak, X A CRRAE [ 3
e )mi b tE, DRI Eg 2 RER .
B B X P A RRAE R TRl S, T R Y
ASPP4FAE 7R . ASPP AL HL AT DL Bly X 25 3K Hit
WM TSRS, s G A 2R ) o 1 A
B . ASPPASLER (1) R 2 S5 K4 an 1] 4 T 7R o

[ ]

| convix1]| [onv3x3,r2] [convx3,r4] [convax3,r6 [ Pool 1x1]

| | | |

Concat

4 ASPP R4

75 SRGAN [ 28 19 1] 6% Hh I3 i ASPP LB
L P 2% 2 A ) B b A
A EHO MR B A R 254, AT S 7 Aty A 2
B AR LR L SR R it o (EDRE ASPP AR
B a2 e 2 S BN 2RI R, A
NUBRTEEEZ TR RR. [, 22
URECER VRS, K ASPP 25 45 R B 25 1 3 73 3yl 3¢
BHH2, 4, 6, LIBRIRMZEITERETH B AL,

2 ZBWERS5HW

VSN AT/ RE N R S § N S 2
WA L AT T AL A XT L5 [

TG Ir it Bk iz ALRE JT, FE DR2K Bdla 4R
AT T ARV B R BT e . 7EX 2413280
X} He i) B ¥ 49 % Bicubic, SRCNN. EDSR,
SwinIR, SRRESNet, SRGAN fil ESRGAN, 3
Ah, T BRE T IR £ B R A R, i
17 TIHRSEE .

2.1 EBRFABERSHEKE

B A5 5236 #B54F Ubuntu 18.04.1 248 F #E4T,
CPU F1Intel(R) Core(TM)i7-9700, F#9i2.30 GHz,
Y45 NVDIA GeForce RTX3090, ‘77424 GB,
SR FH B TR BE 2% S HEHE R PyTorch1.8.0. il 2k
B ] Adam DEACTE VLB 48 240, WitheE>)
o8 0.0001, HEAR/NH 32, EARRECH 100K,
W 268 R AT IO 448 -

2.2 BBESE

FI 5 0 B 4R 1 R B A O SR 4R
RGP, DA UG i B SO AN T
TR RIS I S, SR BT 5 1000 x 1000 K /)N
B EMG o 335 N0 B Y 20 o R T 80% X
W EG, 53450 A0 GT B, Hr
3360 5K E M YIZREE, 90 5Kk FVEMASE

DF2K %04 5 i DIV2K 1 Flickr2K 4 345 3]
i, DIV2K B4 05 900 7K 2K 20 HER 1 [ A,
Flickr2K %48 4 4077 2650 3K 2K 43 HE i & -
Y1 25 i B4 B DIV2K_Train F1 Flickr2K #5843
Bl BAERHE ] DIV2K_Valid B8 #EF T 5AIE

RSB SEVN ZRi AITZ5R4E HR BHE
FEMLAL BT 128 x 128 MG HAE M [ 46 HR E&
i bicubic REIGHLToRAE 445, AERUY 32 x 32
B MG ERAE M JEAR LR[BS . 76 50 0E B 96 uE 4
HR EZ fi H bicubic 1l {H T RAE 4 54 LR Bl&
HEATHRIE
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2.3 AR

Ry Y6 UE I SR A A, SR FH I A
Lt PSNR F45 # A5 L E SSIM 16 R 2 W PE A 5 b
DA K S35 75 WLAR 4 MOS T3 — Fb 3 W BE A 48 b
KA TR
2.3.1 Y%{a45°% I (PSNR)

B 5 W b PSIVR Je: Al 10 A il % o i 1) 7%
WLPEM 8 br 2 — o Bl i 15 s A AN A R R
Z B34 5 i 22 ket i e AT TR AU . PSNR 1)
fE# g, Foon B 5 R G FAR R DL B
HiE AN

2
PSNR =10 x logm(%)= 20 X log ,| 8!
(MSE)
(7)

| o
MSE = ey 2 2= fr (®)
PSNR 335 3 ¥4 75 1% 22 MSE (1) 3155 4 5
(8) 7R, MAINKEBGKMGE, I hZHEIR,
KM EREEMBG, Max BERGE ST IR K
., TEACHhaET 255,
232 #MAAME (SSIM)
SERIFIALLEE SSIM J2 55 — i FH ity Tl 50 ot o
VEMFE bR, MAEEE . XF B RN Z5 ¥ = A 7 1
B RRAARIYE, SSIM B ffdi, FoREdS
Ji ey VLG P AL B 3 o I B A B P K TR 45
I AE x Flly, B4 EA N

A
Thn ERECES ST REEALE MM
vax

.+ o+
SSIM(x,y) = 2(2“’“?9 cl)(f—,«} 2Cz)
(Mx +I'L}‘+cl)(a-x +0'},+cz)

9)

Hop, w Mw K (e,y) BFEE, o flo R
(x,y) BOBRUEZ, O'x).j@(x,y)ﬂgmjf%, CyyCyyCs
G R L
233 FHELFS(MOS) R

P E AT MOST, EAATEA A O
18405 e 32 %ot o A PRV A T A TEA A SR IE
A ER TR, S TS A 2RO
Jo T AR 28 56 14 55 38 ot A0 B SRR 2 o o A P R
IV FT 4, MR AT/ a5 R W& 1,

*1 BEBEEMOSHRITHE

P 5 e A A o VAN
1RG22 1
IZEG BT AR T - 24 7K1 2
12 UGt b - 141K 3

4
5

PR RS T K
% PR R

EEFEMIEMAE S, HFET—1THT
MOS MR A IE 7 R G AT, AR PR RS
5 LR, HR EMEAR[R 55 Fd 1 SR E& . Wl
T R R R B U A AT AL, N SR A A
AR5 J 37 b S ) B3k o A A9 SR MG kAT 4T
gy, WA 5 B THEAS [RS8 e & 1 - MOS
155, RGFHWES PR,

E 5 MOS#HRLGRE
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2.4 EZBREREMN

2.4.1 Improving-SRGAN # 7 2P B 4E

h TSR TR R A R, AR O R
R B ERUE D PEREEIT TR, 6 &
AN EE AL R, K2 AR E
AR R . LIS R, RO B EE
#£ |-, Bicubic., SRCNN. EDSR. SWINIR D)}
SRRESNet 5 16 HU4% T %2 =5 19 PSNR F1 SSIM #g
b, HHE @ EGEFTLRCR R 2, RETE
TN — e MSE VR Bk sk, S8
A MG 5 TR AR AT B = gy B SR,
kA, LLAE BT 9 4% A 32 4R 1) SRGAN Al
ESRGAN 574 1 51 A0 0 0O B0 T A X 4%
AL g EG 5 IR EGAH B — i a2
S M FAEOEGM KA, Bk
Improving-SRGAN 7k #2170 BMR HA T
BB, BB &, MOST353
o JRRZE TEA MRS TIMA T RAMAL, H
REA R R O BRI & 28 XE B 725
Sl AR ASPP ASEHR RE A F Sl s S v 6 b D
i g AR R Y B a o R ES O PSNR 5475 Lt
SRGAN. ESRGAN 73 il #2 & T 1.469. 1.238,

SSIM 5543 425 1 0.074. 0.069, Z:4 F W
R MEE R R, Frig %) Tmproving-SRGAN 5
LA D RGO o R L E R TR
PEfE.

x2 AOBEBGMIEEMITNIEIRITLER

Algorithm PSNR/dB SSIM MOS
Bicubic 28.516 0.731 1.43
SRCNN 31.137 0.793 2.52
EDSR 31.307 0.798 3.45
SRRESNET 31.241 0.795 3.20
SWINIR 30.821 0.777 3.58
SRGAN 27.401 0.638 4.14
ESRGAN 27.632 0.643 4.28
Improving-SRGAN 28.870 0.712 4.54

2.4.2

Improving-SR GAN #9:Z At M Bk 77 4%

T VRS T B Sz e, 7E DIV2K_
Valid 04 45 LXF T RSB R E R R, E
7 RS ) T A ] AR A
= R7 GRSy HE RSN
WHGE . MOSTE/rH

R, HEORRIIR
VIS S s ngﬁ

SRRESNet

Bicubi

SRGAN

c SRCNN EDSR SWINIR

ESRGAN OURS

B 6 4EMKXEFTEEESREEZNRMATRLITLL
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ESRGAN

E7 4EMKXEFTEEESREEZNRIATRLITLE

F 3 B AFLAE DIV2K_Valid 84 iy
TEAR 2 R, A T B A AU B4 1 SRGAN A
ESRGAN, H PSNR #§ 45 4 5 #2 & T 0.721,
0.888, SSIM f5#tr43 A4 7 0.017. 0.052, %5
HEFIBEWMEMEER, BIUE T ik LA
— i Bz

# 3 AHEGEIBEENITNISR SR

Algorithm PSNR/dB SSIM MOS
Bicubic 26.695 0.766 1.45
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41 RAM  ASPP PSNR/AB  SSIM Whils  o/MB

H— N N 27.401 0.638 0.153 107.87
ot Y N 28.450 0.701 0.179 108.94
FH=H N Y 27.590 0.657 0.143 141.89
A Y Y 28.870 0.712 0.187 142.95
3 Z5iE

EFXT SRGAN W48 fE 25 0 MG B v AN BE A
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R UGE SUFE S . ERNER I T ASPP ik
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Super-resolution reconstruction of core images based on
the improving-SRGAN algorithm

Luo Wangjian', Zhang Yukun®, Wu Xiaohong', He Xiaohai', Xiong Shuhua'"

(1. College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China;
2. Software Department, Chengdu Xitu Technology Co. Ltd., Chengdu 610065, China)

Abstract: Core images are valuable data for oil and gas exploration and geological analysis, and due to insufficient image
details collected by some old equipment and low-resolution acquisition equipment, or the loss of image details caused by the com-
pression process, it is easy to affect the judgment of geologists, thereby affecting the progress of work. In order to obtain more realis-
tic and better reconstructed high-resolution core images, an improved core image super-resolution reconstruction algorithm
Improving-SRGAN is proposed. The algorithm adopts the generative adversarial network framework, and replaces the residual atten-
tion module in the original generator model with the residual attention module (Residual Attention Module). The RAM module can
weight the spatial domain and channel domain of the input feature map to better extract the high—level semantic information of the
image. At the same time, the Atrous Spatial Pyramid Pooling ASPP module is embedded in the discriminator to improve the net-
work’s perception of the multi-scale information of core images, so as to more accurately evaluate the quality of the images gener-
ated by the generator. Compared with the SRGAN algorithm, the experimental data of the proposed algorithm on the self-built core
dataset show that the PSNR and SSIM are increased by 1.469 and 0.074, respectively, while the PSNR and SSIM on the
DIV2K_Valid dataset are increased by 0.721 and 0.017, respectively, and the MOS score of the algorithm is higher, and the recon-
struction visual effect is better than that of other algorithms.

Keywords: core images; super-resolution; dilated convolution; residual attention
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Next point of interest recommendation based on user’s long and
short term preference and spatio-temporal context

Zheng Hongzhou, Zeng Guosun”
(Department of Computer Science and Technology, Tongji University, Shanghai 201804, China)

Abstract: In real life, users’ preferences for points of interest are influenced by spatio-temporal context, and users hope to get
recommendation results that match the current time. Therefore, a next point of interest recommendation model based on users’ long-
term and short-term preferences and spatio-temporal context is proposed. This model revolves around the issue of real-time point of
interest recommendation, and explores users’ real-time interest preferences from both long-term and short-term preferences. For
long-term preferences, information most relevant to the current spatio-temporal context is collected from historical data. For short-
term preferences, the influence of time progression is considered on the basis of sequence influence. The experimental results on
public datasets prove the effectiveness of the method.

Keywords: point of interest recommendation; long and short term preference; spatio-temporal information; preference recom-

mendation model
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Apple leaf disease deficiency based on deep learning

Zheng Linping, Li Wanyi’, Li Nanjian, Huang Canmin, Lin Yiqi, Chen Jinyi,
Kuang Yun, Guo Xiaoyun

(School of Computer Science, Guangdong University of Education, Guangzhou 510303, China)

Abstract: In response to the negative impact of leaf diseases on the improvement of apple yield, five key diseases were identi-
fied, including leaf spot disease, mosaic disease, brown spot disease, gray spot disease, and rust disease. The main research con-
tents and results are as follows: Under the influence of the difference of apple leaf surface and the different image environment,
after the denoising operation of the disease image, the intensity ratio image of the disease spot feature and the background gray
level is obtained by image enhancement and Ostu method of color image segmentation. Write down the coordinates where the pixel
gray value of the binary image after segmentation is 0, and make the pixel gray value of the original image at the corresponding posi-
tion be 0. Through the feature extraction of convolutional neural network, three characteristic parameters of color, shape and texture
were obtained. The H-S histogram was obtained as the main reference for distinguishing diseased spots, and the characteristic dis-
criminant function of diseased leaves was established with certain weights for the characteristic parameters. According to the dis-
criminant function, the apple leaf diseases are effectively classified statistically, and a Swim Transformer recognition model is estab-
lished to accurately classify images from the test data set to specific leaf disease types. After improving the convolutional neural net-
work model, AlexNet-F apple disease recognition model was obtained. Use Python code to run the program, use the Django frame-
work of Python language, take the identification model of apple leaf disease and Knowledge graph as the core, and integrate
front-end and database technology to develop the system. The results show that the above classification operation can effectively
identify the key 5 kinds of apple leaf surface disease maps, and meet the needs of the project as an identification system.

Keywords: leaf disease of apple; binary image; convolutional neural network; Swim Transformer identification model
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Lightweight maxillary anterior tooth aegmentation algorithm based on
improved BiseNet

Wu Jie, Tao Qingchuan”
(College of Electronics and Information Engineering, Sichuan University, Chengdu 610000, China)

Abstract: A segmentation algorithm is proposed for lightweight maxillary anterior tooth segmentation on low—computing power
devices, such as mobile terminals. The algorithm is applied to natural color images. The benchmark model chosen for comparison is
BiseNet-ResNet18, which performs better on the self-built dataset. The model is then further improved. The experimental results
show that the mean intersection over union (MIoU) of the improved BiseNet on the self-built dataset reaches 90.7%, which repre-
sents a 1.2 percentage improvement over BiseNet. In terms of lightweight and real-time performance, the model size is only 1/8 of
BiseNet, and it achieves a frame rate of 63.1 frames per second. The research results are expected to be applied in the fields of den-
tal medicine and medical imaging, promoting the development of technologies such as tooth segmentation and automated analysis of
smile aesthetics.

Keywords: tooth segmentation; semantic segmentation; BiseNet
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Defect detection of quick-frozen dumpling based on machine learning

Liu Yiyang , Ma Ziling
(Mechanical College of North China University of Water Resources and Electric Power, Zhengzhou 450045, China)

Abstract: In the freezing process, quick-frozen dumplings are easy to cause freeze cracking and damage, and it is time-con-
suming and labor-intensive to manually remove broken dumplings, so designing machine learning-based defect detection method
for quick-frozen dumplings. First, the grayscale coexistence matrix and color moment of R, G, B, H, S, V color space are extracted
with a total of 20-dimensional eigenvectors, which are optimized by the method of PCA. Six optimal eigenvectors are obtained as the
input of the support vector machine. The parameters of the support vector machine are determined by the cross-algorithm hyper-
parametric optimization, and the defective dumplings are classified and identified by the trained support vector machine model.
The defective dumplings are externally connected with the minimum circumscribed rectangles, and the center point coordinates of
the minimum circumscribed rectangle are output. The results show that the method can quickly identify the defective dumplings
with the recognition accuracy of 95.5% and the time-consuming of 13.13 ms per dumping.

Keywords: defect detection of quick-frozen food; GLCM; PCA ; support vector machine
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Improved helmet wearing detection method of YOLOv5

Wang Po, Luo Hongqi’

(School of Artificial Intelligence, Beijing Technology and Business University, Beijing 100048, China)

Abstract: It is important to ensure that operators in industrial production wear safety helmets to reduce risks. However, the

traditional detection methods have the problems of missing small targets and low precision. Therefore, the original YOLOvSs model

is improved and a number of technologies are introduced to improve the performance. Firstly, CBAM attention and DB_CSP mod-

ules are integrated to enhance the key information extraction capability of the model. DB_CSP enhances the feature diversity of the

model. Secondly, a-CloU loss is used to replace the traditional GloU loss, which strengthens the precision of target positioning and

boundary regression, and improves the robustness. Experiments show that the average accuracy of the improved model is 96.3%,

which is 1.2 percentage higher than that of the original YOLOvSs. This research method can meet the requirements of workshop

operation and improve the effect of safety helmet detection.

Keywords: helmet wearing; YOLOvSs; CBAM attention mechanism; a-CloU loss function



=0y g
© 46 - Modern Computer

F 29 5 F 24 W
20234 12 H 25 H

B G5 1007-1423(2023)24-0046-06

DOTI: 10.3969/].issn.1007-1423.2023.24.007

— IR ZEFE B FN BT B R B 45 B RU KX MM %

IR

REBHER AR 2B fs B D AE#BE, R 712000)

B, EEFAB, Apriori RN LR ERBREFTRAS ZEB ., Kin, ZLEHFE-RFA, KieEE%
RBFEROV IR, FARFREER TR AT I X A, 32k — AP &0 £ 41 o 3 AL R wk 09 £ TR AL
W HIEAZ/IF, BER MY REMN, FHRAREEE T ERERABFLSHEL, R, FINT T E A5G T4 K%
AL i, SRRER, ZAHACT R R FR Y TRIEEG M RE, BIKTREETAE EUWHT, HaT HE0IUTH

B, RXR&HTEATHE,

KR . RIS, FBEALN Apriori}%k—‘)i?; A% 2 R 4

0 351§

WEH (5 B AR B L B AL
BORTES A ST 22 W, 724 T iR
o G bR i Ak 26 R 4 v B A £ B AR
PSR- 1P €1 TF FoF 115 % N VB [T SR iR
PEAZIREOA, FAT AT LUK B PR R i 2 e 77
Ja B A A AR B o R AR, &K
PEAZ B BRI AN E AN B, SO KT
Mo MeAh, BEIFAT AR T ORBAE AL, B
J7 Z U BB X B2 2 T SR PR 1236 H
AHEZANE SR, H AR 2B B HUE Y
FIAEAilt S8 8 s, A TRA 0 B R ORI
AR ) RS 42 3 B A DA B 57 Bl ahs v e B e
AISCAR , I oAl RAZ W 4R 13 SCRp IO BT 52N 51
SRUE R ) S I ML DU 7 5908 72 4 R Hh BE S
B 2 A e B R s S8 A R Rt DR S
Wi S ERL s o NI, B2 R FOR AR PR o
BRI B WAl P A9 VR H 2R EE 28, 2o B
FREBE A B A ] i o

SCHEHLI | A RE B HE > Hlas ] | fl
% o 245 A R A Al T VA AR BT B A2 A R A%

Wi HE: 2023-07-09 EFaEE: 2023-11-14

HELWB: AMIRLHE R F AL 43R B (2021K]B05)

RARIEE; FTHR %

AOLB S SRR AZ IR U, SR Y
BARZ IR e — D HERIITR T, Camk
Sz R B R 55 B R RS HLAE
AR S5 AT M o S HAIL D) 2 A0 425 91 170 i
FEITIA), I A A A A 30 0 G IR I A5 X
W FE IR 1 RO A B AR W EZEAEM . il
TSRS WIIERFS TS 1€/ ot TR RN S 5
DRI I 0] B35k A A0 42 1 vy ] B8 i R
SPRE T E R R R Sz . k(6]
I ] 3R A B L U1 2 i 1 1) e K s AR R AT
BIEL, o TR S, 120 I g 2
W BSCHE AT R B SR KON, Ay ek et o ) i
RIS IR WS Z AN E; STk 7 I AT
P25 X 2 F Logistic [543 #7142 AR 57 1712 P9
S PSR X I LW PRI S T e
Pt TR RN ABCR s SCER(8 il FH 2338530k
XF TRUHE PR (8 B 3T 0 M, R A
YR 2 28 TR RN 5 BE 2 i e i R E W) &
AT TERE PR R A e AR A T R Y B F
FEHEAN s SCERL9 IXHMESE Y Apriori FEGEAT 145
W, H R R Bl S B B R AT 2

YEE B : *BAEEE 7T AR (1983—) , 4, B B R FAA B, &) 304k, £ 28 7 6 A 3+ FALE AR R R 38 541

5 8 A, E-mail : 18992009262@189.cn



5243 VFBUAR : — b SR PR 0 S SR M 45 5 10 SR IR AIL I © 47

U A REAS B B4, 2 U i B
W 52 W S £ A 1) 28RN o TR B AL AT 5
SCHRL10 4R T —Fh AR AIHE P 2 51 A9 SR
VORGP B, A I Bk 2 55 K
G A 355 AT, R e e o I ) 2R AL 3
R RS, BRJR RIS eI, %
CRFNISE S SN AP RVNE R E & S STk SR 0)
Kol PEREATHI , KR AZ 0 AR N — e TR
EARAS T ORIRE B R, (HOR R E A 2
Kl e HEAT SEIE HUR o B AR S IBCL I KRl 47 A
TR R 2w 2, HERAE
VA 8 THEAff DR M AR IO, 2 R ASCRART
Xt SR 2 A% G 1A R A A AT A AR R Y
S, FTRL, AR TR SCHR MU Ak 042 48 BOR B
A BB R T

1 RERMMEA

(1) JCIRHEI AT LI ik DL 5 SCH IR -

B W AEAT={l.L.1,-1,
Bls DAMNF LS BRX MY RHATILE,
H XA YH R TegaEzs 748, BT
X—>vmy—mags, wadAhxci,
YCI, HXNY=0. #H#XESGTHITRNH
Hk, WFRIEE X g k-3514E

EX 2: S (support) (X — V) Fonfl &
XFNY Bt Buoc 4 B, o B JE AE B0d
Fh 2 ML B T AL RS on A B A e e,
support(XHY)=P(XUY)=MX]OO%
count (D)

(1)

TE X 3: EAFE (confident) 7 /R Bl 5 42
TS X AETR S F S YIS R A o
e, BMEREBE. BERE (X — V)l LE X
K BREEX - V)RS XY RoTHEY
5% XHTHE, A (2) PR
support (XY

confident(X—Y)=P(Y/X)=
support (X))

x100%

(2)

FEX 4: ¥ min_sup. min_conf 533 N /)

YRPEEE . RAEGEERE, BRFHSES
DX — VRN AF A A28 (3) Fl(4) ZEK

support (X — Y') = min _supp (3)
confident (X — Y') = min_conf (4)
WX — YFR R 5555 D 5R S AN

E X 5: i B I AE &8 support > (min _sup)
MG, RS/ N TN (min _sup)
AR A PR AR Z I H 4k

(2) Apriori;%;ﬂ%

FE IR AN B e 47 i vk, Apriori 5.7E
N ) I R Z —, IR A KR
MAE 72 b T2 | A R BUSCHRRLN o
T AR E = 55 BRI rp f B T4 | Apriori BTk
R TERBIZE R TTE, RENKERER
IR L= AR KB Oy b+ LR A, P
— R AR b+ 1 R ST A B B A i
WA B REAE

®1 ApriorifFEENX

k=54 A R H WS
L, /N SR P (0
C, HRETTAR

Apriori FIEEPATHS , B AT R 55 i
JE B AR 2 B A R R AN TR SRR
FIWFZIC R B IMAL, #5777 A P o 4 2
AL n AT E A RIAE , 0934 3 55 50000 R R
BZADIEn IR, H5EEREBR, 10 12t
MK s FERIEPAT RS AR B, AR 4R
L, P HARGE AL C R8BI, A E
B BE hy 200, AR A i b Ry 204, fig
BE2-THAE C2 P m kK, 152 A B 2 SRk
AL . Apriori Bk PR AR SR AR RS, M55
P PEBCR B L e/ SR B R R /N A
g (152 BRI, RO 7 A R Y IR I, 3
SR AR Z AR JE TOAR TN o £ XA b ), A<
SCHE H— B H 2T A SR S B B R SR e
FHES B 1 IR B s 12 98 50

2 —TEATEZARM Apriori KB M
Bk
5 X0 000 B 5 £
B BRSO & I B P
SRR A AR Z WA, A R i
P R4 SRR, B T LD



- 48 - I 20234

PR RORER MU B B H B2 A AR
TEAZ 48 B A rh B I 2 A T H 2 AT LAk 2]
BAFRIRCR, AR BOA 2 i SR o 3 i
W, o n] DA T2 o 2% A 7 A A /D it 5 30
RO, DT AR 5Bl 12 41 4 g Bl s LR
PR LA A U AT 5 25 A SR
R LR SEAEUS I A SR AL R A priori 374
WA A rp, BAARRZ R AN A 1 7R

THA R B
BRI

L M%
WEAK (B —
AL AT | | P i < PR Uit bl
Tidk =

*

NSRRI
[R>S

B AmARARKEZEEER

At E AT BRI Apriori SR AFAE B[R] R
AR SORE A A SR SR A B S I B A 5%
5 YRR FH R 48 R 4 o 2 45 080 A T A7 4
W AR ) BB, TR B IR Y S R
B o 8 [ Z BTSSR i, DI v /b A
L e S CE A W NSNS WARN 751 RIS
AR EAZIRRCR
2.1 MEMEEERY

eSS BARE D Pt AT LR E X

EXA: WI={I,01, - I} EHHES,
AR o, R EICA D,

d,;
d, O,n.e¢D
D' = .j ’ ;H\: d P ! 5
! : td, I,n,eD (3)
d,
n, SRR o
support_c(n;) = zdnj (6)
n=1
N 2: 2-TUE i | W1 e N D
d;,N\d,
d, \d,.
.= 2 /\ 2 (7)
d,Nd,

b, FEG N HOR RIS ES.
2SI Yy

support_c({ii,ij}) = i(d“’ Ndy) (8)

EX 3: kWi, iy o0, WO EE N
Dl,z,---,k:
b ARy, 00 SRR AR Sy

n

suppori_c ( {il RS -,ik})=z{(d,i/\d,2/\' N, )/\d,k}

(9)

AR LA b S, R o) e SR PR T R AT

(1) 5 58 9 0 B 1) 5 s <2 B 1oz FH 1) Apriori
kb, BYe, A SBIEED, I HA
BCERFEF I Ao 2 55 5 e b I H A Eo2:
k, WP FHRBERIHEMEA(K) o R A(K)
R —IIRE S AR, —170%
A RN TS5 105, AT R &
0 F1 1 43 AR R IZIAE B2 B A IC %, Al
SEIC R 1, I SEIC o 00 X AR B v (14 3] ) i )
MERBEN 57 #tE, fRIEAXG)HT
S AT B SR, B e R B AR
1-T4E L,

(2) L, (k> 2) A iE# ™ EREE C, 1)
H£45.

(3) YR h RS s 57 8E
IR, HRREEN 5T B8WE, MRS
N SCFF TG TR R BIE, W) R A
AN k-TAE RS L, T 2k 2 x)
REHFEA(E + D)FATHN S R 57 a8
B, B TRREIR S b S R
T80, 8 B SRR B /N T 38OE 1Y /b SRR
JEBIEI, RS RS, i BRI,
2.2 HEKws

Apriori B3E R L, B % 3242 Bl s 15 T 4
WS C,, TEAEZRSREY, BRSERKE
PYAEAR IR , A RIETEE I C, Z T RE S AR 48
Sl KL D ) Dy S e ] S A B A, A)
DI 07 Bk a0 e, XA SO0 FREYY A T
AT A R RAE, OB T A R 55 B
31 A3 S R B AR A s D, DT R AR R
REAR TSR R IR] AT L B SR I i ] )
AR EIAE LLT JLA P

BT A TR TR B, W T
B A B P4 R A SR

MR 2: A h-TUE TR A — TR
WA, T TAS A B



5243 VFBUAR : — b SR PR 0 S SR M 45 5 10 SR IR AIL I - 49

MR8 A h-TEET = {t,.t,, .0, | AFAETI
HieT, H|L_,(i)|<i-1, W 74K 25 %m0
£, |L )| FRESL,  PREIHEE .

HRAE A EVERT, SRR St B A0 F

(D) L, G|, B L, AT H
LA ER

(2) PRI B AR, T AR /N T
k= VA A = {i|L, ()| < i - 1jrRic sk,

(3) MIBR L, _, BT &4 A BIE— 03 A
Zwide, JHcsEHML .

(4) AL T AER:, SREEILEC).

FE BT R M (S e b, L 5 A
J& AT LA Apriori 539 09 BY A SR W& 1 E — 20 4
MBS TR ) A B E o 3 e e B A R U /L
OB IR S R TR B[], [R5
R St e T T AR 78S T AT BT R RS
SRR T, iU R B >, — e R
AR T A S P O A A 3 AR g e
() FF 44
2.3 HHERE

AR NPT I AR R AE JRCA ) Apriori Bk
HEAR BT, BARSRRAT .

(1) X550 PE D AT, RN
D5 D TR I TR AR B R PR A, R
WA EOR b, RIEARBINEE A (K).

(2) AR R TR Z M, I
AT S HE MR o X103 45 SR 0t A7 0
e, OB R 25 (<min _sup) RO H in A 2 0142
e, BRI 1-TREE L, .

(3) XL, PATRTBTALRE MG, I3 A0
EH AR B, W AT SR AR /N T e — 130
H By AR S M B s, 15 EIMEAICH L, .

(4) B£A L, AT A&, A U k-0
#C)o

(5) F 5 Apriori 5325 19 14 B %) k-3 4E C;
PEAT e B R A AR I €, P R ISR
M RIH .

(6) Az I % k-5 4, i BI4E C, h A
WK E N E, PTUTCTH K E/NT EHER
TR I R SRR I A (k) R ) 5 kAT
W57 B, 3BT A9 5 1]

Uit RAEHE PP SO AT, T Xk o ek i
T SCRFIE o A fie/ DN SR BE B /N T A e T3 )
SCRPBE, WPRRZIAE A L,y 5 fie /N S8R5 2 19
ER TR IR SCRp B, WA ZXT AR + 1)
(5 1) B BEAT AR BE, SR IR 0 SR E R
IHFEmMEHECR, HRSCFE AN T IRCE 1 i
ANSCRFIE BN, ol 7130 58 SRR AR K T 4
ABH .

(7) EEPATHE3)~(6), HIIL, N,
i E BT C,o

3 {hEXE

ST — 20 B R R B A R A S
7N 5256 ) 30 15 i Pentium (R) A% 2.62 GHz/
3.0 GBIBHAAL (BRAE R GE N Windows 7), R
T MATLABR2012a fjj LIRS, fdf ] UCT b i
W AR 1) Mushroom 1E R SE 56 1 B 52, %X
P AE T B T 9000 kiR, AEARIDRA 27
g, A ERMEA 15 A

(1) B AN [F] Y die /N SR S IR, A TR] A
PaE . W B, Apriori LML B A
[F) S5 B AR U AR B AN R) L4
A 2 iR .

PeAbSE i I Apriori Hivk

820

” 670 719 670
E 600 | 528 530
) 3
b 439) 180 426 285
00 | 300
& 256
200 1 | ] 1 |
0 |
10 14 18 22 26 30

SN FRIE R
B2 XHFEBRERERSENENRETSE

i 2 AR, B e N SRR (A2
BaR, PUARSE R Apriori B85 A9 4 358 1T £ %L
HEAETERD, BIEME R HFET, A
AR B PR I H A 1 B0 AN TR Apriori B3
Yoo FrLL, ARSI AEAS [ SRR BE B T A2
fre e AL W e B B AL

(2) BE AN 0 de/ N SR B A, AR ] £
Ptk o Xt Apriori BV EAEA R SR
FER AT Rl b, AR AN 3 R i As



-+ 50 - I 20234

o RALS T —e— J5l Apriori 57k
220

180

-~ _
-
_ ~
E 140 ~
= \‘-..._
s o ° -
£ 100 ot
——
a o — e
60 » o o
20
10 15 20 25 30 35 40

/NSRRI

3 ARXFEHETEEHITHIE

WSR3 A LU B, Bl S/ SR A Y
B, AL BE AR Apriori B AT S
[ ERAE W /N, AHAEAR R T, IRARIA Tk
A B P A e 1 H A Fir S 1] 4R /N T I A priori B
RPTHEE . T LIS, R AN ]
SRR AT AP TR () AT B A

(3) B 1% min _sup=0.3, XJ A [A] £ A9 B
£ A R0 B Apriori 58032 ) $UF T B 18] 26 47
P, P s Rantal 4 frs

DAtk —e—J5 Apriori 5%

70 o

55 -

WATOIE
\

40 -

25

2000 3000 4000 5000 6000 7000 8000
Bl o

4 FEHEHEE THIHITHR E

PNGERINYE IR R TR 6 e [
K, PEARTEIE TN Apriori 53 (4 PUAT i 1] #8 7
WO, (BAER R BB RO T, ARk B
FH B PRAT I 18] 4B 71N 5L Apriori 3535 B H IR (R]
FITLL, DA TEIEAE AN TR RO B 4 T A9 AT i
] HAT R
4 HiE

A SCR H— R 1 A AR AT B RIS
B S S WS AT 235 45 18 S IR R ) 5 90 472 i 0%
VLA BE W H 295 B HT T N SR AR
OB AST SRS (407 10, R RE BE R T 38064

PRI (B, B T 2 R R R
K V0 FEES IR, B TRE M PATROR .
o S B AN (] S 450 B (T A i A o 0 4
BB AVE L BT I) . S RSSO S S R
BPATIR = R T T HE, SCeah R R
P O BR A HAR TE T AT ROR . AL
R R AR OGRS LI A i A U B,
YT PR REAE S, Wik, DU T
VB (18 B O K 2 X B0 2 4 2o R T WAL A 7 0 —
HHIREADFIT

S0k

(1] #A48. FP-growth HEwmr5ist(]] Le%
%3 4R,2020,38(5):8-13

[2] JAVIER L Z,TORRALBO J,CRISTOBAL R. Early
prediction of student learning performance through
data mining: a systematic review [J]. Psicothema,
2021,33(3) :456-465.

[3] kEf. & RBANIZEI EZ LR ER AL
ikt [J]. BB FH K, 2020,43(23) :159-163

[4] WA . A THBEEGNA G SRR TR BERE
ey 58 []]. A K F F IR, 2021,35(2)
69-78.

(5] fhdik, Fib 3045, 4 AR T XBEAM 69 F B % 5
AR gR S gm AT ()], F B R TR 5 45 4,
2021,29(11):808-812.

[6] SERBANATI L D. Health digital state and Smart
EHR systems[]]. Informatics in Medicine Unlocked,
2020,21:29-36.

(7] BUEZE, Hanie REE,F . A TE B ERA
ZRGGRRFE A RA ] AL B A,
2020,56(7):170-175.

[8] JA®u, msttd, % E . KT RBEHN LR Apriori
ket k)] e I RFFR(F R
M) ,2018,34(5) : 40-44

(9] X5, %E%, 58,5 4T FP-growth & B L
ney A RIEHE R AR EREL
KFFHROARAE),2020,34(6) :189-194.

[10] 3Rk, s m R0, R TV H AR % B R BRAN ok
o ek [J]. #F AT A2 5 9% 4t 2021, 42(9) :
2485-2491.

[11] % F &R, = . —FEEEAHE & 7 2N 238
B E) A E RS L, 2021,31(2)
54-59.

(F#% 60 )



=y g7 8
Modern Computer - 51 -

29 5 F 24 W
20234 12 H 25 H

ST 1007-1423(2023)24-0051-05 DOTI: 10.3969/].issn.1007-1423.2023.24.008

T = /= 3 }A 3 Sa
AT TRIMNENEE SR
5
(L7548 B B3R5, KR 030012)
E. A YA ETRABITRETY, W TABI RO ANBRTFHES, BERFLEEEBGANZITAH LA RE W
REnHEIE, FEANZESAMNEER K, Ak, RS %L FTHRNEARZESTRMN &k, BE3FHEY R G LT
M M), TR %P RAIRAE S RATHIE, AR HANIZIE T A 43 R F RS AIZAT A, R E

HTFHAZTHIE, ATRSEMGEHERTIER, SEFHTRTFRBELIE, DHERRR S FRET O, &
BMBEANAZIZ SR, TR E R RN, BT S FEA RN ERME, ANMREF MR 0.40 ms, &

LEEE N

KR : % gdE; MAANZEZTAN; WAL 4A;

0 35lF

MR R B RFA ., EHREE LS.
o R AL e I P W gy . — B2,
Wl AR S e, B AR 2 By s Al A R itk e 1 0
et M A AHSMZ R SN2
Wili, Bo 2B Ma AR o i R 4 B o
(R TR AL A A B — MRS A R,
H R 45 AR R S B [ 5 N ) 25 055 Z A i 2
A RER o MRS AL BT, RLSE X )
NI IR ESh . I, BRI RIZEA
RAG SR 5 vk BAT E2R L

FLAG, 0o 28 A=A 32 2 )% T By K 35 o
TESZR B 28 3R, DA Si M 2 e 4, [EN
FH BT REOIE, BT T —LEHF 5 R .
2 A5V X X — IR, SR i LA O vk
XF CNN [ 2% 85 kg 347 A 38 AL AE, dSr T
CNN [ 25 A AN ARG IR L, 51360 12 58 4 B 22
W 26 5 42 3 2 R R AE A B U TR, 4R T
— P LT A R AL B R R I 2R AR, TR L
FHE A R 22 ) 24 ep o R e L S0 O Bk o

IFE HEE: 2023-08-18 &R HEHI: 2023-12-07

Hr il 7y

CNN AL, W Mg S5y BEEL, DL AR
Rl T BREEAED R I R CAN M 4%, R4 G
G5 W@ FefE, o —M T ES AR
T, IR S AR, B CAN I 40 fiff s
TAAMGS, LA o) 28 B FpR 2, DA SE 8
ARG S

TELL EWFSE ik ny 36t b, $e i 24kt
TR AR S SR oT . ST g R,
YT EAE RO T 2% AR5 S R E 7
Rl &S =

1 MEANEESKRUTTELT

1.1 ETHEGEHYLIENNRETHRK
EE -2 NS

SRR BR AN [R) 2R B9 A A= AT R At
2, X AR T, HER A
RAG SR, A B TS X T AR A B
BT, ML B PR ARl . M2 AR
B e — b 2 T R A e S0 8 P I ] £ 5
Ry R ] A 28 4 2 30 VR K] by IR 4% 28 ]

EEB N @4 %36 (1982—), 0, L\ EmA, AH BT, £ 2R F @ A it A E 5 K E-mail: qi-

yan3981@163.com



- 52 - I 20234

BN R 25 B A5 13T 37 08 TR A 2k M A 45
WE 1R

ptl 2 -1 01 2 m P X/m

B 1 EpiRE S %5IES S E

B oR T R 53 3 A A5 R v ) I 28 A
BA55, HMN% ARG E 052 XA JE%E
U RS 3E TR A [RAE R A 1 ) 4%
H O 14 25 1R 43 A [ i 1 de KB, DAA 42 31 )
ey AR AR S, A LA (R R (] BE B []
P 28 RS e KAE B84k, AT DUAer I 20 W 7 1Y
ARG, fEEBRARNGE T . A FMES 5
31 1) I 245 6 B O B 2 ) 43 AT ) 1 A R R
1B r ik h

r < 2D%/\ (1)

EA (D H, DIEAREAR A B TH E I [H] {5
5, ARG SRS,

B[R] 5 371 ] DA B AL OC T AR & A g s ] F
WEEA5 B, A BT AM=ZAT R B I A =
U, Befg S b ke BRI N Y AE AR B
i P 28 Mo B e IR R 0, I m S Heds:
WS 1 1 45 AR ] 51 R

T,(1)=rs(1)d,/e,(t)n,(t)d, (2)

e (2, s, ()2 P F s S s,
o, (1) TR NG S ARG, n,(0) BT
GIh i AR E AR, o, R ARE
SRR IEAC IR 2E o R AIE ST I S AR X
AAZ B ] FE 80 o (8 P 28 AR 5 AT A, 3R
B IE ARG T 2(1):

2(0)=T,(t)x(e)+i(t)a(e)o(e) (3)

TEA (), w(¢) S 38 Ak i 7 2 A e L
i A AL B S B AR 5 B — 8B4, i(¢) WA
RAG S HIBR B RS, a (1) RARG T2 (1)
LR, 0(0) T BB IR ARG -

A IRAA R AR J & — P i o0 Al 7 ik, AT LA
WA 5 DA 2 460 58] 5 fe b B %) SR AR, DA 4

PEH A AR SEAL. Ht, RIS /RA
RS T AR AR S A
A= [J2(1) T, (1) + 6(t) I, (4)
1.2 SHAUNEANAR F 8 THE TRAERR
AR AL 0 A5 0 36 8 T REE AR AT A
L, W TR R e T R T Rl B R A A
ZEMAES, WX AR TS S HAE SR
AL LA AR Y T ELE B Rz A RE S, RS AE T
X5 BT 4T 5 B OR A 1R ORI ME Bt 1 A AR A DU
e, ATHRSEHAIML G TG SR
AT, SRR ik A 5 R L R
BEABERILAS Tk 0 451 22 A0 XA 04 8T B9 00 1 s B Iy
G, AR R ARG SR, RIRTIES
FRRE I RE . HARR R B X BTG
B NEINVERE, yREBHABRNEE, ni
H 2 B S e B B, O B 5 o AR v
Wit AL 725 8 49 481 255 R T 07 49 A1 3 S 5 A SR I 41
FikLF

a,(t)A .
o n+{ fadhj) X
1E LR, fadhj 2530 BARTERS 51
i X 230 15 e TP 5 oA BR T n e
T 7E f 8 AF T 015 5 0 7 40 0 15 n 48 M2
FEALAY BRI T T 0 10 001 33 1 8 A 0% 7 a3 i
T o Ry R, M TR S S
il

(5)

M L-a,
Mﬂ=nﬁu§ﬁ (6)
A (o), LAERLAPEREI AR, £, 2046 I &l
W, a,, 8o B EcE, 2n BT HES R
FEF .

P 2L T L S R 22X 68 NN R (T 0 o
FRETE % B R IE B $2 30, $EHY T —Fh 2% A f
R i S 2575 1k o 223 B A R e 52 0 3 ot
Z RIS AR T MR PATT, If
H M2 1 38455 AR B4 24 IMF 41 .
B AE Z 4 B i), AR b 2 4E 8 1y — 45
FRAFBY W 26 A CVRRAE B s R R80T, (¢), R AS
AAEAR TGRS SRR, SR 28 AR
FFIE (B SRRFTE

W(t,v) = X(f)T,(t)exp(-2ma)d-a (7)




24 i SN T 4 A RS S A BF s .53 -

R () a TR ZAETE M2 AR5 5
WA, d T M ARG 5 2 B 2 e Bt R
ERER
R FH 0 2 2l 35 A AR AR 5 450 00 4 K 22 3 B o)
L 2 BGE T B S M ARG S, LAk
153 2 AE B0t vh W 28 1 B AR AR5 i iR
B=c, +r,W(tv) (8)
Hrp, e BB ZEALHIR 23 IMF 705 10 S 68
A, R 2GR R I SAS A R TS
F Y IMF 73 1 (R R 3 — &5 25 D
R EE N N C4 EREERT g 1
E,=PBxW(t,v)+ X(f)xT,(t) (9)
fERX (O, P RRZYEUE PN ARE ST
R
TELIRFE M SEah -, X BRI AT T
ARG SIS AY, ZtEREA 24K
B A AL ok, 1 R
TCRMHR, g, Wi EEI A REAR, b,
W T TR AE E AR AE S I S A 0 PR T TR
B, ARES WSS AR s, R 1 B9
SR A SRR A DUAE . J1HE s, T
Sy = bB;/,E x[ 1 % g ] (10)
FER(10) i, ST AR SR A i A
AR TG T SRR ER R N v, b, &
fFo Bz, W, £RH

[ X(f)
U cntek Sy T - E. th/b,wm,W(I, 1}) ( )

FE LD, g B r g 2 F T I SRR 5
280 s R R TG SRR,
SEBE fF AR S AN BEE T A
1.3 SHURENRE T BN NI THRIBE T %

T ARME S AR S B fE v, A7 Ak
HAEARIER THE 5, X AARLE 5 kil
0 {5 IR FEASEAIG o IR0 245 2 i) v 5 A DR ) ik
PR BAE LTI, SR —Fh S g ik 4%
PEAT R UE P 5 EEHEA T T LUk e B, AT LA
AROHRXLE TGS, BREARGSHNE
WELE, WA H AR (S SRR, A BT
A e AR ARG ASE 2R Y i A A R, AT
. BEHERHIPIARE S

IR IR AT R GEXS A AR A 3T T

U 13 PR AT A
1-687) - ry
G(z):(z%M5)hw
K2, S FREHIED B R Gtk REL
B XK W 25 AR S P B ARE S
S SEUN S S O G YN 2 a1 i WA 8
J T E A WA AR B RRE B S AdR
G R4t HRIERSME, I BT A
() HIL 1] 45 A0 v Bl %) 4 o) PR o o S Bk — H o
I, B M ES MR, il AE
O I8 TR AR SR O S I 4% AR A S B S B[R]
JUBE % (B RBE J2: 38 o B {H = 18] 9 B5F 8] ] B
KWl 2 10 o 38 TR AE T PR R AL 451
AL LU 45
f={fidy)dy/RG(z) (13)
FER(13)H, (fidy)d FARRGRAES S
TE d o 19 1 R e 3548, R A PR R AL
Q J& o IR AT R A I AAZ AR 5, LA I 25 2R 3R
mH

(12)

Q=RG(2) - Af - a, - X(f)  (14)
TELEG AT B SEAN b, S 24T T Y
W28 AR AR S A .

2 SRS

R T IR AEAR SCBET Y 22 i ek R A R 2% A
1RA5 TR M A 58 A A e, BEAT T X SRS,
T G BT I Sk AL B AR 2 I 45 i A
RGN IR 1, FEFAE 543 CAN
MK 5 B AAE 4 e o ek 2, B HS
ARSCTFEXT L, X =7 VA 1 W 28 A2 (5 K
UERE: SSii e i
2.1 SLHhEL

S 55 F Matlab7 g P 5230 22 4 ks b 9 i
SR M 25 AR L . 2 gE it R4 )
AR KA BT 0] (5] B4 0.24 ms, 9 25 4 4 Bt
i 1~5 kHz, RFEFHN-15~5dB, MR
SHEBE 1434 500~3000 1R AE 2 8] 1 £ 4
YWifio 75 LIRSS E I L, 2R
AT T — AW ST H , 432 R AR TE
o B 2 Y U 0 W AL S S B, TR
URF Wl =R ¢ 2 3 el R L N S (e ERE



- 54 - I 20234

Rl AR A S Xf 28 B A8 ANRAF T T4 5
BEARRIE S 1 , K 28 AR B A5 5 40 R R
JUAS IMF 43 B A, 3145 2 4EX0ds B 1 1 4%
B ANRRMEER, ISR T IE%, 155
SRR AR, WL
2.2 MR

H TR E SRS T IES, SRIR—BOk
HAEARIR I FIAES, DLRIEA SOy ik
VR T A XA 5 A MR D g A B A RO o g R
FEAG S5 AR IR g b, RICIE IS 55
S50, XF L 0.40 ms EIEHT IS A5 45 0, IR
15 5 BB Sk S50 38 b e PEAR PR RLUR , DALER
F 5 I MR A A AR A, IR ET S AR 2
AN 2 iR .

2

M1 r
=
o
a1 - bl
1000 2000 3000 4000 5000
5 S8 Mz
(a) IR THAE S
2

—_

= SR fE/dB
e ©

) . . . .
1000 2000 3000 4000 5000
{5 5% /Hz
(b) 0.10ms i
2
21t
Eo o Ty
op d
-1 -
2 . . . . .
1000 2000 3000 4000 5000
(&5 Z/Hz
(¢) 0.30ms i
2
21t
Eo o
or 1
-1 -
-2

IOIOO 20IOO 30IOO 40IOO 50IOO
(&5 Z/Hz
(¢) 0.40ms IFf

B2 AEMETERNEHESSERE

RYEE 245 R s, W igs AR, F50
POCAR RN 7 GE I R A BT84k o 38 2k B[]
BN TN, 22 ad i 0.40 ms (198 I A0 F1L fY
59 NP O B AR TR A
THIFE TE S r TR .

SREIE A A, BEEAR A R
Bf ) 0 S A8 b, FERTER D, 18 B 7k 0%
AR o JE AT L AN R SR A5 R, A
W&k1,

®1 =B EERL

s g IR TMEAR k2N AR ASONEM%

A R T FORIETH ARG SR

" ] /ms i) /ms FIT FH RS 8] /ms
500 1.43 2.85 0.31
1000 1.64 2.74 0.35
1500 1.65 2.94 0.53
2000 1.43 2.89 0.31
2500 1.85 2.85 0.30
3000 1.67 2.67 0.40

MR 1AL, SRIUA SO M2 AR S S
MR m, Rl 3000 4~ W28 AfZAF 51, X
FERT 0.40 ms, LU 1 AT ¥ 2 A AR A Bt ] 53
G 1.27 ms F12.27 ms, SEEREERELH, R
AT LRSI 2 ) 2 A MRS S A RCR

3 4&iE

RSO —Fh 24T N AR S S
KM WESE . EAedEAT TE AR TS SRk
AOPRH, (e RE Al LA 28 AR AR S BB 52
V203 NI N CS ERc o2l I IR Pul
XF LSRG HEAT R AIE . AEREW], RHAIA SO %
RESEIUE S A LM, RISCR B

SEZ 3Tk

(1] e, EAE— , BF T, 5 A THERAREK
R Y PV N CE ER R SR N SRS E R A o i
J&,2022,59(23) :106-113.

(2] Zvh, B4 ke T F A RS 2B kAl
BRAPZ WA GANAZEMF R[] LT AR
AL ,2023,50(4) :513-520.

[3] FRBRF, #3ZK,20E,F. ATHETHFHCANA
Al B B A AR R BT[] A5 8 5 Bl (R,



5243

il s Z4EUGE T R 2 AR R S AT =55

[7]

2022,34(17):229-232.

IRF,RAR, KRR, F AR B AT
P BEF A% TR R L[]] R HE L
BAFR,2022,25(7) : 43-46.

FAFF N IER RIE . —RARENBARE LA
B AR AL 69 A AR A RO B A8 A AT (] ],
B M SR, 2022,42(2) :502-519.

FA, R B AL RSN LR G T
scab & ()], FAuy £,2021,38(6) : 125-128,137.
i, T2 H . KEIERR AN BAZ R EANAZ
155 s RAR A LA [T]. A A3 R, 2021, 43

[10]

(24):142-144.

ER R, N B AR R & IREE T KA
2B APGEG B()]. Mz AR K B, 2021,
43(10):159-161.

Fk AR, ¥R | B 49 NetLinX JF 70 W 4% 3) S A
Eaem k(] B4 LA K F FIR,2023,31(4)
576-581.

Gk, F B, 2 & . @ eI 69 Sybil Az By fr £
gk EAL[]] A AmE L d2 4, 2022, 25
(3):180-183.

Study on network intrusion signal detection under multidimensional attack

Yue Ru’

(Shanxi Politics and Law Institute for Administrators, Taiyuan 030012, China)

Abstract: In a multi-dimensional attack network operating environment, unknown intrusion interference signals may be en-

countered, and different types of intrusion behaviors have different characteristics, which increases the difficulty of intrusion signal

detection. Therefore, a network intrusion signal detection method under multidimensional attacks is proposed. By deploying a uni-

form linear array distribution structure of near-field sources, the source intrusion signals in the network are captured and corre-

sponding intrusion signal models are established. Extract corresponding interference signal features for different network intrusion

behaviors. In order to improve the accuracy and reliability of detection, anti-interference filtering is applied to the signal to elimi-

nate or reduce the impact of interference signals and improve the effectiveness of network intrusion signal detection. The compara-

tive experimental results show that the research method has ideal denoising effect, and intrusion signal detection only takes 0.40ms,

with high application efficiency.

Keywords: multidimensional attack; network intrusion signal detection; network security; detection method
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Design and implementation of face shape classification algorithm based on
K-means and Dlib

Li Dongyang", Xiang Huiyu', Leng Chongjie', Zhang Yong®

(1. School of Artificial Intelligence, Beijing Technology and Business university, Beijing 100048, China;
2. China Special Equipment Inspection and Research Institute, Beijing 100029, China)

Abstract: Face shape classification is an important task in the field of facial analysis, with significant implications for applica-
tions such as face recognition and aesthetic assessment. In response to the low accuracy and slow classification speed of traditional
face shape classification algorithms, a novel face shape classification algorithm based on Dlib and K-means is proposed. Firstly, a
cascade classifier and facial landmark predictor are created for face detection and key point localization. The grayscale image is
smoothed using a Gaussian filter, and the forehead region is clustered using the K-means algorithm. Facial shape is determined
based on the lengths and angles of the forehead line, cheekbone line, jawline, and face length line measured by the algorithm. Ex-
perimental results on the test dataset demonstrate that this algorithm significantly improves the accuracy of face shape classification
compared to existing algorithms.

Keywords: face shape classification algorithm; K-means; Dlib

(E#F501)

A data mining algorithm based on clustering matrix and pruning strategy

Xu Kele”

(School of Information Engineering, Xianyang Vocatinal Technical College, Xianyang 712000, China)

Abstract: In the field of medicine, the Apriori association rules algorithm has wide applications in areas such as chronic dis-
eases. However, this algorithm has some issues, such as requiring multiple scans of the medical case database, generating large
amounts of data sets, and producing redundant rules. Aiming at the related problems, an association rule data mining algorithm
combining clustering matrix and pruning strategy is proposed. This algorithm adds constraint conditions and adopts the clustering
matrix approach to compress the storage of transaction databases. Simultaneously, it introduces pre-pruning and post-pruning strate-
gies for algorithm optimization. Experimental results have shown that this optimization algorithm significantly reduces the number
of scans of the database, decreases the number of candidate item sets, shortens the execution time of the algorithm, and greatly
improves operational efficiency.

Keywords: data mining; association rules; Apriori association rule algorithm; candidate item set; clustering matrix; pruning

strategy



29 5 F 24 W I B

2023412 H25 H Modern Computer - 61 -
ST 1007-1423(2023)24-0061-03 DOI: 10.3969/j.issn.1007-1423.2023.24.010
ET & REFIEREREGEN T EAR
R

CHIR (R S Bei LRk 5 TR b, Kb 410151)

WE: #2AKRFHRELARENEEBRCLLEARLA TZHRAMNEL, S07, ARG THEHTEZRA4F
BB ARCEZBZT B ENRRE, TA, 2RBEGAFRESH,. BRAEFEARL LM T T5HE, 147
A ERARTERN AR TEGAGREERAFEN T EERLARERE, Akl RET—FELEEE
% REAFIEM AR, ZAER oA AP 2 W & 6958 KO AFIER IR 1, TOA SIS L EMmegan, JF A% &%
5B AR 6 TR AR R L,

XHEWR: #2AEY; 2 RE; DCMM

S5 FRR A7 4 LD 5 B
RO IRA A . T L B T
VI 6 PR QAL S 52 0, T LR AR 12
BB B 0B 5 2, AT AR (9 AP
f@ma PR /WS PR 5
SRRV RN 5V 2 DR U 15 5 T L)
MR AT S T K

G LT, ERRPR G 5L b AR R
IELTT AR 4 5 S R R T ELAT )
Sl g g e o T ROR R RGUAR AR, A

SRE, BEM ORISR wEe LRI

LR F AR KR, PRI RE 1 BEMEAERRI

(RIS SRR A48 Ty v e FF T A s 18 1L

A S HRERAL . S S AR R AR U 1.1 ETRES T %

RRPE G b 0 5B . (R, R IR 0 S th T R R I B 2 5% 35T I BRI
SIS 22 R, R, SRR EOR H B R R B A E £
et BT TR, (R E% DR . Scharfenberger 4R 1 T —
ARSI A AR L 2 E AR RO Bk . 5T SCRUARAE 9 JR AR E R I M L T L
] DA R R R TP D TR W e IR A B R e S TR A 3K R B A X

o
L
il

128 SR B R 7 22 WL THT L 2 e 2% o 34 36 3
WIRAE B 25 PG o 3 R 502 A5 i 6 A it
B 25 A T RS E AR B8 X s A S8 0 AR i
%, ERAMBILEIK ., 235 RE D SR
UTLEAR, BEA R B I HOR A PR A R, Ry
A TR RS RO AN TR R o, A A A
TR T T R, OO R Bk
R FH 4R LRI S

2

HWRF AR, JE— PRl s Tong %5 2RI T — ML T4 & Z R AFIE(R
TEHS s, B AL P SRR, SR ZE A BRI T ik, %05 ik E ol i

TERZ s A, TR BCRE M RE TR TR BUR GRS IR G 00 0 e 2 R AE, SRS AT

WKim B 2023-07-26  EFREHA: 2023-12-08

EE£TH: 20225 EAd 5 HFTHEHLARB (22C1162)

TEERA: *BAEH 5 (1980—) &, A d R VA, Bl4E 5L, TR 7 A h AAER RS S L%y ARE
% B 4%, E-mail : 419695976@qq.com



- 62 - I 20234

HERZE T E R M B, Rn
AW FETERIR . ST X BRI kv LA
R0 DA PG PP 4R BBOAS [R] A DXCBORR AL, 9 EL AT LA
TEH MRS G 53 P B S A A RCR , (EARAENY
AT mlHE TR 5.

1.2 ETHGREOWEXRWYT &

PRl 2 T B AR R N TR R I 7 i1
BB, &B4r TARR X RS e 3 T Hedt
o R, Achanta ZEPHEH T —FhH T B &M
R0 R A SR R VS AR L S5 s — R BN L
JE 2R Ry %o A BEURR Y e KL Ay S ), vh
O EHRH bR ic g BRPERE A, i o] L Y 5
W EIPEREA . R0, MR BI&S
Jii) 1B A e T 43 1 ok A e v RS B g ik
FEE. Lin SR T —F R 0 i EARPURRE
55O 257 V5 e 1 B g oA ) P15 R ) Y 3 P )
Tk —MORUL, BT HEHNELRRN
KRG RS, HHAEW TG Bk, &
X B RE G R IR R S, TS 2 R X
Xl ok, Y0 MR AE i S i
BT AR SE H 300 % () S0 A B R A )
1.3 ETHBEMK T &

LTS A B A6 5k S A AR T SR
S IR 2Z 18] B SRR 22 S ok R AT 0 2 PR A
Achanta 5554 UG o3 R ARAEURI B 0088, SRS
XF G AT g 07 o A (A i R . Arya
SEUPE T P T A Ry R SR R LY A R T
2, EHRMNEHR P R IBUR TRRIE , AR5 BEAT 4
BRI AR B TR E, BRI B E
P T R BB R4 SR R AR A A X 3k . AR 3T
RGP ARE Jr E US T g PERE AR T, [HXF
TAE PR 5 I T AR UG AT SR A7 A TRIME

2 ETZREFUENEZBRENTE

TEE R, W BARFEIAR . NJE M
BLE AR AR A o SR 7 R ) S A
PRI, A T REGmAS a8 IR AL 1Y 2 Hr 2 0R
s/ P OBE =/ R R (A S T N 8P
(densely cascaded multiscale modules, DCMM ) i
i Z2 AN AN [R] 23 2R 23 5 FROR A 22 RUE J
BASRAE R, AR P B FFR AL, SR 5 15

X AT I VR A R R T2 11 11 2% 40 45 R A L
F A I oy B
2.1 WLEHEIT

Y5 — 9k 3R SR 811% , DCMFNet () H 1Y 246
M EG R s ik, JERE AT 4020 — ikl
WEE . WE 1A, DCMFNet HHRE 2 65 Al
FROE A IR dl i, A = A EEahl . £
BRI 2 RO AL H (DCMM) 1 22 2 ¥k
BRIEFZ45 A (MSCS) o TEmAGas b B, 3 T
S FH A I B A 2 J3% G b B O AR SURRAE 5
DCMM J2& FH F M 3 H As b 2 ROE & 15
B, DA aR AR RO RE J1 . FE MRS R By
Bt, MSCSH T4 & AFIZRMZ RERE, I
SES O FIRAS AR, DIARAS S A 1 B AR AE

ST SRIE R PR A

T T
DB2

EB2 DM MFA
EB3 DO %l DB3

R4 RHIEARTY

1 DCMFNet&#E

2.2 BELRBSREHS

FEE MG, 5 AR ) RS AR AR AR
K, XAEAR KRR JE B 520w 1 4G AR Y 1) M RE
AT T 2 RNk — R R EEH
JZ A HAR 2 T A BB R R . R BRI T AN ]
RUEBRFE, (HRRAE 35 X AE BT R—2, X
DR /A T 2 N2 =D N A iDL ol T = T 7
H TN 2 7R i DCMM

DCMM A [F] F3A 1 2 ROE T vk, i
3 Ao VT 3 A 1) R R AN ] RS A
FROEAE R, AT DA 08 & & Fh RUEE Z TR 45 2
LH o i AFRE AR AL R A Ak 2 5
BEIAR N ERREER . 5, ¥ =2k
J5 YRR — 20 G R e e T 1 0, PR HOH
SCRHIE, SRIE AT BoRAE, 5 E ARSI RE
TEAT IR G, 3 B0 5 R R . X Fp
RERPFE T T LU 2 R G BAHE ARG,
b S S SRR



5524 11 BRT5 . T 22 RO ERAE i SR A4 A 7 1 P 5% © 63

> E

=
 E—

il
el

H FRRE Hl—mt Dtﬁm O et

2 DCMM ZqE

2.3 ZERBKEKAEKEMN
FECNN 1, B — 2R i 3 R IE (S B .
FIFLL, MSCS BERA A ZZ E {5 B DLkt
FRIEFE ., MSCS N T DCMFNet 1) fif i 25 1)
o Ll RlG DCMM i th iy 2 REAE S, "L
TR A 25 b ARSI
W1 FT7R, DCMFNet FF A MSCS R £ |
KK FG TAFEZ M2 RERAE . 4 DCMM i
2 OB RRAE M S, MSCS fili & 22 ] 7 AiE 4
K (DR
F8=M§&M(conv(up(]821))) (1)
Ao, FORRLE TS R RRIE, wp ()l EORAE
HH, com(OVRE-NERE, & NHEBITR
AT, WM Sigmoid PR

3 4&iE

TR 0 P H AR R R AR K
NHAETSEAELE RN R T, CEEm D%
PEE AR A e . BEXT X — R, R —
P LR 2 REFRIE N 4% . Rz kT, R

FHEE SR 22 ROBE R HA e BR b B2 Bt 2 1 B
PRiy 2 ROBEAR B, 28 M SEBAS [R) RUBE (1915 B AH
HRE, nTLUmMGE 2 RERIESRE, 1oih, £
Fﬁ%ﬁﬁ%ﬁw%%%%mﬁﬁﬁwgﬁﬁ
FRAE, AR T nse 2 REE B S5 FZ RGBS
B B AHFLG . DCMFNet 1] LS G- b Ab B2 24 37
SR, ELE B ARSI AR 5 0 3
fE, $EFF T ARSI 25 4 oE 2 P

SE LR
[1] SCHARFENBERGER C, WONG A, CLAUSI D

A. Structure-guided statistical textural distinctiveness
for salient region detection in natural images [J].
IEEE Transactions on Image Processing, 2018,24(1):
457-470.

[2] TONG N, LU H, ZHANG Y, et al. Salient object
detection via global and local cues U] Pattern Recog-
nition, 2019, 48(10) : 3258-3267.

[3] ACHANTA R, HEMAMI S, ESTRADA F, et al.
Frequency-tuned salient region detection [C] //Pro-
ceedings of the IEEE Conference on Computer Vi-
sion and Pattern Recognition,2019:1597-1604.

[4] LIF,GLEICHER M. Region enhanced scale-invariant
saliency detection [C] //Proceedings of the IEEE
International Conference on Multimedia and Photon-
ics,2019:1477-1480.

[5] LIN M, CHEN Q, YAN S. Network in network
[C] //Proceedings of the International Conference
on Learning Representations(ICLR ) ,2014.

[6] ARYA R, SINGH N, AGRAWAL R K. A novel
hybrid approach for salient object detection using
local and global saliency in frequency domain [J].
Multimedia Tools and Applications, 2018, 75 (14) :
8267-8287.

Research on remote sensing image detection method based on
multiscale features

Chen Fang"

(School of Computer Science and Engineering, Hunan Institute of Information Technology, Changsha 410151, China)

Abstract: Significant object detection in remote sensing images has important research value in the field of remote sensing in-

formation processing. At present, the technology of salient object detection in natural scene images has made significant progress.

However, the characteristics of remote sensing images, such as diverse target scales, rich target types and complex environmental

background, make it challenging to directly apply the salient target detection method of natural scene images in remote sensing im-

ages. In response to these limitations, this article proposes a densely connected multi-scale feature network model that fully utilizes

the powerful feature extraction ability of neural networks, enabling efficient and accurate detection, and providing technical support

for the practical application of remote sensing image saliency target detection.

Keywords: remote sensing images; multi scale; DCMM
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Research on recommendation system model based on AutoRec

Yan Wujun, Liu Shouye”, He Jiaojiao

(College of Computer Science and Technology, Taiyuan Normal University, Jinzhong 030619, China)

Abstract: The traditional recommendation algorithm relies heavily on the historical records of users, and at the same time, it is

difficult to mine the hidden patterns of data due to the complexity of engineering and poor expression ability. To enhance the ability

of model expression, meet more data types and business scenarios, and solve the cold startup problem of the recommendation sys-

tem. In this experiment, AutoRec, a recommendation model of single hidden layer neural network, was used to calculate hidden fea-

tures between User and Item. At the same time, the method of probability statistics is used to solve the cold start problem of the sys-

tem. In this experiment, data sets are trained on PyTorch framework. Compared with traditional recommendation algorithms, this

model has stronger expression ability and more accurate recommendation results.

Keywords: recommendation system; AutoRec; neural network; cold start
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Construction of a knowledge map of China’s intangible cultural heritage
based on BERT+BILSTM+CRF

Huang Wei', Zhou Wei”, Li Hongjie’, Zhang Tao'

(1. School of Electronic Information, Guangxi University for Nationalities, Nanning 530006, China;

2. School of Artificial Intelligence, Guangxi University for Nationalities, Nanning 530006, China)

Abstract: China’s intangible cultural heritage is an important component of China’ s long history and multi-ethnic cultural

heritage. Currently, digital technology provides new ways and tools for the protection, inheritance, and research of intangible cul-

tural heritage. However, traditional database storage can no longer meet the demand for deep query of node relationships. At the

same time, there is a large amount of unstructured data in China’s intangible cultural heritage that needs to be sorted and cleaned,

In order to improve the efficiency of deep query of intangible cultural heritage and construct a visual graph of structured data, the

BERT+BILSTM+CRF model is introduced. The data is first cleaned and organized, and then annotated to identify the names and

entities of data in the field of China’s intangible cultural heritage. Finally, a clear hierarchical knowledge graph of China’s intan-

gible cultural heritage is constructed.

Keywords: knowledge graph; China’s intangible cultural heritage; named entity recognition; BERT; Neodj
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A HTTP ¥ A1 FTP 35 11, HTTP ¥ F1Af DL AL
Web Il 55, #Rikvm 154 805 FTP i H Al L&
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I 55 i v 308 175 FoF 30 5 2 2% 7 ot feT FH A T3] 2 7
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BAE SR X 38 H s 434 5 AR A
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FHE 7, GnBRE TP U R | S P AN b EE
14 3 1A T 7 K85 45, AT LA 8020 s 49
TR UM . SRRV, XIS TR A
ML 4 1 v i ae ) B EEE X, Al
LS Bl 22 4 78 B3 O S A RIS R 25 2 4

B 2023-09-01 A 2023-10-23

HEL 5 ER SRR SR,

1 BREOFEEAR
T TCP i 4 0 A AR JLRR S,
1.1 TCPconnect()H#

TCP connect () 4714 72 S 1 49 4 P dpe LA 1Y
— PR, FIHERAME R GAR MR connect () PRX
RIZEHAFR, 5 HEARFEIL I D 22 T
TCP # , LI E % H 5 Ak T IF e A
HFE A T W RIRAR , LT R G H]
AT LA FZE . A, R, T
VA 3o [R] T O 22 A4 7 1ol FH AR B 2E 170 ok
IR LR . SR, TCP connect () F 4% 47
TE— SOl ORI TE U o B2, i T SEbrgsr
T TCP e, HARTFREMLA R 28 etk 2310 % 1%
ezl B SRR R G A
AT | A B ok . Lk, H BRI AL
Y H 35 ST BE 23 78 R % e PN i A 1R T
B, BXOnT RBIIVGHE 5| A B D110 I SR BUME I
BB A . T R AR B KBS, R R
LA N DUE R S BR i AR,
WISYN 48 . FIN I . ACK 4045, B AR 58
AT TCP RS, FRARPL AR

EBR A @b . 6 &5%(2002—), 5, s LA, ik A, BT 50 7 &1 24 M % TA2 , E-mail : zqshi2002@qq.com;
B £ #(2002—) , %, ZHE A, EiE A B R 6 A A% AR
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1.2 TCPSYNHH#™

TCP SYN 4 & —Fh & B FR A “ B IFH”
PR, T T A AL 2 1 254 7
o JRFRFRRR T Ak — SYN SRt )i 1
WK, R HARTEAL IR . N5 B bR EHLE
Uity AR F USRS, B R [ —> SYNIACK (1]
N5 AR CR AR TFUEPRA BN R [ —A
RSTHAN . AN SYNIACK W, FHH TR 43
Rik—ARSTEARAL, WA LGP #EH:., ik 1
fis, RS TCP =48 F# v A i R 2
. TCP SYN 494 i O 55002 AT DLk 4 4 09 17
. AR STE BbR VL g, Hiz)
R R SYN B, T Fa s B
HA root AR, X BRI T HEREAUH I

[ —SYNn
)
[ S N

)Y
Client g‘(w S Server| [Client Server|
ity ity Uity Y g ity

ACK\

B 1 TCP SYN#3I#

1.3 TCPFINHEHH

Ji B R 1] H bR HL 0 R e R R — A
FIN #0460 . an om0 Ak F 56 APk AS , W H br
F L2 E I 5 A 9 ma B — A4~ RST 4 42 .
Wz O AT IR RA, B2 B EHLHR &
F SRR AR [ RST R f0 . W Bk =
M, XFEMEITENAEAES RE LA
X, WONEERGE TGN O RE TR, #BE
52 RST %40, H8 4 TCP FIN A4 sk L% T,
#1140 Windows 95/NTH#:4E R Ge . L& H T TCP
FIN 9458 S TCP =R ABF WML, PrLA 24k
HAr EALAI . M TCP SYN4I4, TCP FIN
T A B o B s U TCP FIN $4 o i Sk v
H O AEEEL . TCP FIN £ 558 T H s 3
ML UNIX HER S

AT R B & TCP SYN 94 .

2 FinEEFHRERE
JF bR (Raw Socket) J& —Fl T DL H 1

Vi) 2% D SURR I =45 . B Fuir P i AR
7 E B A 2 (TN AR ) L 48 2 (A TP B
WO A& )2 (40 TCP 5 UDP BRI ) 22 [8] /& 3% Fil %
W s A e A o

TR R IR B T G R AR R X
MR R ER TR, EEFESHEN
H packet_sendmsg () PREL, SR 5 1% 16 45 R 3K 5
M) A3k PR AT S PR A3k o X AR B s A AT
DB Bl 2 Rk, G T WS Z AR
AT M 48 2 IR B4 1 ik, SEBUART A
He—d6 . BT R E S inet_sendmsg () B
B, R iH—L P raw_sendmsg () PREL, $& T
Xk, Fdnma il MSEFRENLAE, &
AL 1 2 ) R TR BI) 1) K 2% pRVBLEA T SE PR K ik
WA 2 R .

sock_sendmsg ()

inet_sendmsg ()
raw sendmsg ()
ip_out_put()

(de v hard start xmit init ())

packet_sendmsg ()

(de v hard start xmit()

Wb et one 0
S

B2 FEpEREFRIEE

3 ImHPAEENRITSEH

WE R AR AT 65535 N, A
I, EAE 4 ARG 2 TP sk S BN B T A
BLATF o 11157, AR B I 1 B R] FORS
SR B 6 AL v 1 R, SE B TR] e —
AN TP Mkl B 9 B EALEAT ol 19 o 3, R
HZLBEAR, FEEHZ A LB IRITE
% o IS LFEIFATIAT sendto () pREL S Hir
FHLA G H AT R, G H A H AL T
JaRAS, BB 4wt 23R 11X R A i g 4 50, 2
B2 SO HEAT 43 B 4 DI R AT 28013 32 i 11 ) AR
A A HAREVUARTFECZ N O, WA R,
PSR BARREANE 3R .
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oy A3 RIERRERL A
TR TCPHR S = B

B SR
REKFI6

B3 mARMRE

3.1 &3‘% TCP jﬁj{ int ret = sendto(sockfd, buffer, sizeof(tcpHeader), 0,
% . struct sockaddr * ) &target, sizeof(target) ) ;
e 2 3% TCP i SC AT 75 % K € TCP BUR % et skt solfare)
o PUF M TCP A1 S0 &% & 2% TCP i SCHY % ol .
perror( “sendro error”) ;
AL exit(=1);

typedef struct psd_hdr %

% 3.2 wmhompR X

unsigned long saddr; /1R H N . . N

unsigned long daddr; /1 H gk SR A EHLAG S DT, N 2R o — B
char mbz; Wi 87 412 S, G I o 0] w7 A SCHEAT oA, DA
char ptel; VIRISNE S FIWr H s 2 A IR o BT 2 SC s
unsigned short tepl; 11 TCP K size = recvfrom (sockfd, msg, sizeof(msg), 0,

{ PSD_HEADER; (struct sockaddr *) &target, &len);

typedef struct tep_hdr if (size <0) 1

{ perror( “recvfrom error”) ;
unsigned short sre_port; 11165 Pvigs 11 return 0;
unsigned short dst_port; 1116407 H By 11 |
unsigned int seq; 11 326075 recv_tep = (struct tep_hdr *) (msg + sizeof
unsigned int ack; 1 32PN S (struct ip_hdr) ) ;
unsigned char lenres ; 11 A B A AR B 7 if (size < (sizeof (struct ip_hdr) + sizeof
unsigned char flag; 11 6 i bR (struct tep_hdr) ) ) |
unsigned short win; /164 % RN continue;
unsigned short sum 11 16 37 5 565 !
unsigned short urp; /1161 % 2 BHEw AL = printf(“%s 7, timeStr) ;

{ TCP_HEADER; printf(“ HFr EHL%s 7, inet_ntoa(tar.sin_addr) ) ;
memcpy (buffer, &psdHeader, sizeof(psdHeader) ) ; if (ntohs(recv_tep—>sre_port) == ntohs(tar.sin_port)) {
memecpy (buffer + sizeof (psdHeader) , &tcpHeader, 11 2O A R R SR TR s 5 4l A s A A

sizeof (tcpHeader) ) ; if (recv_tcp—>flag > 16) |
tepHeader.sum = checksum ( (unsigned short *) /] T ack=1, I} ack=16
buffer, sizeof(psdHeader) + sizeof (tcpHeader) ) ; printf(“%d ¥ ITFFJ ! \n”, ntohs(recv_tep—>
memepy (buffer, &tcpHeader, sizeof (tcpHeader) ) ; src_port) )

TEF B TCP S22 Jr i FH sendio () PREUA 1% sendTCP(4,tar); //rst=1 | ﬂag=4,'ﬁ'ﬁ?%%ﬁﬁﬁ§§
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break ;
felse!
printf( “%d ¥ T AR FHH\n”, ntohs(recv_tep—>
src_port) ) ;
break ;
f

felset
printf(“%d i AR TN, ntohs (tar.sin_port) ) ;
break ;
J
%

4 HiE

i e e RN R DN U 3 RESE 0]
THENZESNELEABERENEL, K
SCR T4 UL A4 o R ER AT T3 S RS
R T A ARHAE AL O T S B
R R E SR, BRI RS 2 AR

s T AR T HE, SCE T — B 1P M dik iy
ZA F Wl O R HARTEE, 53] T EHL TR
st 5]

SE 3k
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Research on TCP port scanning technology based on multi-threading

Shi Zhiqiang”, Shi Meijing

(School of Computer Science, University of South China, Hengyang 421001, China)

Abstract: The computer’s TCP port scanning problem is studied, the principles of commonly used port scanning techniques

and their respective advantages and disadvantages are compared and analyzed, and the combination of multi-threading technology

and port scanning is used to improve the performance through task allocation and optimization of the number of threads and alloca-

lion strategies.

Keywords: TCP; port scanning; multi-threading
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WE: BEEANRFERWAMIEFT TLORT, s RMBEHEIEH A TR EMAER ey Sk, @i
BFF I F SpringBoot #9 35 35 K AR B T AL IE 4] R %e b kit fo SO, A3 KR BI04, H K89 8 B 403 5 0 b
BaER P R@E L, FRBHDYETFERAE, BEFTHABEE, SFAFHAT RMAFGRE ., £ERLLRE
¥, %54 Nginx il 3B H A Fe Katka 5 8 F HAE, Bl EmAGT ¥ AEGRESFLRA, 8T MySQL &% &
bk iR AW LAk, B it 4k ) MyBatisPlus 4E 42 R AT R R RAE . 2, Z ARG AEEIIEIT, SFHEK
AR E AR E By d B RAT AR, AR AR R SR WA R RBEATIB RS R, I R R B A AL B A R AT
AR R A

X4 SpringBoot; 3REKM; THAE I, @ FHILIEH

0 3% WA A D o K PR . T 507
TP AR KR Al 7 2 :E%ﬁﬁ?ﬁiigzﬁﬁgﬂéiﬁﬁi
SRR MM, <A R R BT R LT

e E AL B ST AR A A IR A R RN 1T A
BEI, AR N FURWIB A, A AR 7 T I A
Z WXERPRAL, T HIE A B AL A Rp 2k &
JE DT T AF AL BOR B 220, R TR =47
IR TA/NEIBRAR . G, g 5L ASeiE
AREAAEAR T B, 2w Al A4 i B BE AL A
HEhfKF, R “=RmE WEE RS
Z—s
FEAO A =, R — A AR R EEAY ER
BN E, JUHXTE SRR AR, R R4
FER AR BB B A BRI 5 SR B KM Rl
M7, AR SRl B, E AR
SF . PO R AR A, R A O AR E
TEIE FAEY A R TE N AR, iy —L8
PN iR ok B W TR SN P )
FE 22 B2 DR PF B0 2R G0 A BE ST LR
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A 552 SE L, L, SpringBoot WL 7E 5y K2 4
ARG BUF RS . Tl 250 g 5]
I

ASCLA SpringBoot HEZL R LA, S BLEE S%K
PR EE AT MR AL T R e R B dr . X
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1.1 Ao EEEMHEIT

A ZGEAE Ry S KM IR B AT A AL 45 ) &R S
P8, B2 H bR A AR EBHER A L A,
SRR S M IR R 4 R AL A BRRD B Bl
YPGB AT A L 4 A S A R
M FHAG DS SREHE G, KR
JEWRFEAT 55, RIS RS R G s R, wE
STNE R YL I M S DN R Y RV
TERA R S5, PR IREE A s,

R Y0 T SpringBoot HEAL I &, R H MVC
(R AU L ] Tl ) ZR AR 2, HORRR R e 48
A 1R, REMAE)E . EHEEE .
k55 2 AU DL R AR 1 )2 45 AR o 2 Ao

ARG AT TR .

(1) B2 R 2 F B4 5 S B 1 77
fitt AL B, A 455 HHh 2R it . Bl U ) x4
(DAO) . Hdla SR 2655 . R GER H MySQL
JIE AT B () R A A7 A%, (8 FH MybatisPlus 7
7 ORM (X 52 5C ZR B G )MESR , 3 o) SEAR R B Sy
B R A5, BB P B ) 45

(2) MEZ. MEZFEERTRGEHFZH

S0) N SR S Nk = NI - X (R A TITIN ' €7 TR
feERSE . R RHHTML, CSS. JavaScript 55
Web Al i fe AL, I3 1 freemaker 5
M G | B S BT v s 22 . o

(3) =il 2 Al g2 2N T ]
T RN M 55 AR A AT, AL S I R
TR SBURHT . b 55 B RYRHA]
Spring MVC HEZE S B #E ] 2% )25, i 1 @Request-
Mapping {3 fift S5 BLIE SR WL Fn S 8088, i A
@RequestBody 1 fif S5 LI SRAK I A#T -

(4) k5512 E&é%fjﬂiggj\J\Jké?ﬁ?iﬂﬂﬁ:&
PRV, G P R S IE L R T ﬁ
Py . ARSI R . AR A fﬂmv
%o%%%m&mgmM§ﬂ&%ﬁmmwﬁ
Te] 1) T 4 A ) 52 B 55 S22 ) ROME 102 AR = 55
L, Java 22 20 R BOR 52 BB TR AR ZHAN
T KR I S AL A B

(5) SN LZ . AR N2 EE o 5 H
B RE AR TR R GE L TR R O SR B A N I
FEHIVE T R AT E . b, AT LURIES =
M55 AT A ., WARREEA . Wk . K
KA . R Y HTTPS Hp iRl RESTful API
SEPLS AR EE I AL E
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PCHL

(]

Bah 2

Ir

m— = ‘ bootstrap ‘ echarts html/jquery/css freemaker*%ﬁi?[ﬁ‘
M
k.
i phgE || Seringne wkws || sgowe | | o |
&
il
I
il [ mpEm | wrem | [ menp | [ ewaEsy |
B MR% =
il T N .
S
5
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HE A A
SN R SRR ARG A, FEEA, WRERI%EE
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BERUL, AR R GBI FE T SpringBoot HEZE
M, MG TR MRS . TR B4
MBI, A5 A B TR AT &
1.2 BOoERgiH
1.21 BEHERE SR

T B U R AT R AR R — %
OEHE B IR SRR 2 TR R SRR S R
IR G, IR B A7 e s e b, DAt
HABASEHAE ] o IZBE A & 1 32 2R A 4

(D) BdiR4E . 7T SEESRTE, HBICR
BV B

(2) Fauab B, 2385 1 T AN BER AR R A IR
FERE . T 22 R B SR AR AR AR B B R IR B
AT AL ER , BRI, IR AT RO 0 S 1 A
B, A5 3 T fIOA f  TELE R

(3) Bl . ZBEH T A RS TR
Bl A7 2 B
122 BEFEER

T AR MR R R AR E AR
R BGE BT S S, Bl E S B
WA [ P 305 B U B Y L, )R AT 55 O S B
PRI o AR = 2R 45

(1) B B W4T 45 . il BT 55 0
K, FEXIRR AR S RMIAP 2, T B A
FEYE IR, IR A, A SRR AR

(2) WEF ISR o 0 3 o) R A
55, VL TR R R e ] TRIBE L A MySQL
B B 58 redis 28 A7 5 2R AR HRUHS 2 3o 1L ) 3 B2
AT A
1.2.3 BEIAT BB

AR R TIRE RS, BIERE
BB, & AH S A B AH I (4 M I R I
T DA T 05 i e O 21 . 1

(1) SR BRI, RIBOE B I8 BE AT 55115
AT YRR SRR, SRR R IR,
DU A 7 30 T

(2) RJETE , MR U S ER, R
48] LA 3E 2o 0 A5 s R 25y =X 1) A 56N B R i
FE(E B

(3) WHRAE A Kk o HIREEIR S H iR R

fERF, 83 Fshok [ sh & 2% V818 4 20
A, FEATAE N Y T IR G
1.2.4 TR

AR B 43, BRIy A N G
3 ok O L AT A B, I SR AR
MR HEE L. FEEAAEE:

(1) P AeH. AT LAsa i 5w b ik A
HE . #eHll . WA B ICE AR THAE, Wik
BRI R MR . PR R
SERMFIESE, 22 BT AT 228 n] e &
B ST RN TR, SRS A P R

(2) BERR . B s 2 s nT AL i A%
TINS5 S 0 | R A 2 S e T S 1 P U B S5 | AL N
FERE . Prk BAFERIFERIER, B0 R 45 K
PR IR AR, BROE N A BN B Y A A B S R
AOHREEIR S, DA A BN D3 A AR ) k38
1.3 #HEEHE®KI

EARZRG Y, Bl PR R A —
o FRATRH MySQL E 40 14 HE 17 B4l A7
HrhionFRAT 65K, WRERMEER . KMEE
kR, HHAGER, WEESE. (1545
B BRGASREE. WME2PR, RERS
PRSI AR AR

2 O INEELE

2.1 BEERFEXREFHEERZI

R EEEE , ok A KM 2 AS0R R
RARIERT [, RGEE T Nginx J2 AR E K
APLHE LR %5, TP hups 32 11, HEJE B R AE 4%
P AT EOE FHR . Nginx 8 07 802947, B1%L
Pid R o3 B0 5 vl 5 2 AT AR 3 . Nginx 7128
P R WK A ip_hash, Nginx HAR 2B & W
Ji7s :

upstream dataservers |
ip_hash;
server 172.18.45.11: 8081;
server 172.18.45.12: 8081;
server 172.18.45.13: 8081;
}
server |

listen 443
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ssl_certificate/cert/nginx/localhost.pem 2 1 2 R Y B S R 3 TR A R B
ssl_certificate_key /cert/nginx/localhost.key ; w2 WHERAE FRMIEEREE S LR,
server_name localhost; FEAERRIN i dF A ), A R GRS S
location / | i R BAF (MQ) BEAT X s iy 2 o, FRATTR

e R FN B S E JFH Kafka 35 A & 7 it 19 4343 2K A 17 B 1 6L

proxy_pass http: //dataservers; RGAENTH R E R, Bl b PR 55 2RS0T B
é Kafka ™ i $45 , JF 47 804 06 Uk 5 72 A 2
------ MySQL % df e vt o B4 SR A2 Ak Sk 552 IR

% PRI 3 BT s o

task_alarm
i3 alarm_id: varchar (255
task_id: int
alarm_type’ int

alarm_status: int

create_time: datetine

i

monitor_task
B task_id: int

task_name: varchar (755

temperature_record greenhouse_info create_user_id: int temperature_control_ command
=) temp_1d . varchar (255 =) greenhouse_id int greenhouze_id: int E) command_id: vearchar (255

greenhouse_id  int gresnhouss_name’ varchar (255) up_alarm_temperature float task_id int
collector_no: int vegetables name: varchar (255) down_alarm_temperature float command_info: int
paltas Fuar o L e it Lt auto_heat_temperature £loat i istubus Rt

down_limit_temperature float update_time datetine

address: varchar (255) auto_flag: float create_time datetine
task_status vercher(11)
house_status vearchar [11)

zather_time® datetime auto_cool_temperature: [loat

create_time' datstine

admin_user
) user_id int
user_name: varchar (255)
passwerd: verchar (255)
create_time. datetime

2 HIREEEZE

T N — &kHha —

T https &l TRt Himin NETFE

]
o
=
-
dr

ZrRIRERER

3 HiERXRELELIIRIEE
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ARG EEE I RE, Wk W AT 55 i
11, X SR AT IR B A PR B S K, Bl
— AR S5 . RIS AT, RN B Bk
AN s RBE B, A F . @A, ik,
R PR SRR T REE R, fAAK
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RIS I, R O g A T IR A
AURH, BRI R WA 55, WIS s
IAOCAE R, BG4 FR . R F IR E R
(B R TR BRI IR A ST R, 2
& A SRR S, B 8T 5515 B AF A monitor_task
Fh JE ARSI E TS LA, sl 4 T
IRo

TEEEES

EREREREEEA

BREHRBMEE
OFEOxE

B4 BEEEESUERE

2.3 WEEEFHEIREN

BT R IRE WS R, REIT IR
WO e IR AR, IRl 2R S84 0a Bl IR
1E55, MRy rBs R b, M ECHE 122 38 Uk
FERHE BEAT IR, KT AT A B IR RS
ARG —WBC B AR BR o 1 . T ke —
SO RIS R S B IR R A, AR
PEINACRS Sh ¥ 2 533070k BOCY | (B3 ) 1
N NMERERIEC,,C,,Cy, -, C,, FEFTINIL R
PCRBE A, S5 R/AE IR D, Bkt
B (D) PR, 8 TR R D, Y
FORLEE € AR 2228, ol 40 B 0 8 8 W o o 0 I
WA B B TR, FRATT S BERR A n A BB L

S(n -1)C,

D, ="
;i
AT D, VAR K TAT 55 B A Y
i JEE A PR, /N TR R R BR B
W 38 G 2 il A AR ISR =07 AL,
AU R, R A WA 5 RO T T
Jet A S EALE TR D, T A SRR
I, SN T A SR, R SER A S)
THREIR AR A, 84 T3 hups 422 1 4 26 45 6L
PR T2, AT AR AR AR A 9 4 AT A
(9 TH e AR, G0 TIFE XU T L $T TF i B
Ao MUEILWIYIE D, AR L A ShTHERE Y
FARGR, RIS O MRS, DL A
B DTS 5 T AT LA B RO RTAAT 551 2L
2.4 ARSI

KRG G ACE I, FEZET B/S
(Browser/Server) 3¢ T X511, it Web 3 b5
fr AT A, W U AR R kR AR
RN DR B PCHLEHS 3l i 5 i A7 I 45
55 T R B A B, TR B K

TR b, FR G I A jQuery BB HEAT
Dom #¢4E , K JH Bootstrap i i ZUHEZE T %, —
EAC BB IE BL PC KB AT mobile /N5E, KRR
m I RACR . BRI 7, REDIAT
Echarts AJMLALJE , Gl HrR B FEARIE . B
P45 e s it 32 A 5l ol e S B R I S Lok
o BARE RN, FAT5] A T BootstrapTable
M, EIZA RS IRE, LSRR
VL. Ay USSR, AR S5l ok iR
ERIEEEMEW . 5 TE R, nTE A
JFEBEE, WS frs .

3 Rk

EHARBERGG, KEHFEELESIHE
B, G T U X T R B AT W A
W, RGL—BEHEET, T AT AL
ARSI AN E 6 TR 1 E A
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Design and implementation of a visualized temperature control system for
vegetable greenhouses

Guo Jinwen’
(College of Information Engineering, Minxi Vocational & Technical College, Longyan 364021, China)

Abstract: Temperature control is a crucial aspect of vegetable greenhouse cultivation, and precise control of greenhouse
temperature can improve crop production efficiency. By studying the design and implementation of a visualized temperature control
system for vegetable greenhouses based on SpringBoot, this paper creates a greenhouse temperature monitoring task that displays
real-time temperature data on the user interface and calculates the recent average temperature based on the moving average. The
system sends alerts when there are temperature abnormalities and automatically adjusts the temperature inside the greenhouse. In
the implementation process, the system uses Nginx load balancing technology and Kafka message middleware to solve the prob-
lem of high concurrency in data collection scenarios. The system stores temperature data in the MySQL database and uses the
MyBatisPlus framework for database operations. Testing shows that the system can run stably and has good effects on greenhouse
temperature control management. Compared to traditional hardware-based temperature control systems, this system has the advan-
tages of visualized control, data analysis, and remote control.

Keywords: SpringBoot; vegetable greenhouse; visualized management; automated control
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Design and implementation of an online examination system based on
JavaWeb

Cao Xinhui', Wen Zhicong
(School of Data Science, Guangzhou Huashang University, Guangzhou 511300, China)

Abstract: With the development of the times, exams and assessments are also widely present in daily life, especially in
schools, where exams are essential for students. Offline exams, on the other hand, face problems such as paper waste, cumbersome
teacher grading, and inability to carry out special situations. The online exam system can assist teachers and students in completing
corresponding exams through online publishing of exam questions, online answering, and system automatic grading processes. It
also provides functions such as student management, exam question management, exam paper management, score query, and auto-
matic question finding to form exam papers. The system is based on Java web, adopts B/S mode, and the database adopts MySQL
technology.

Keywords: online examination system; JavaWeb; B/S mode; MySQL



29 5 F 24 W
20234 12 H 25 H

=y g7 8
Modern Computer - 97 -

N E G5 1007-1423(2023)24-0097-06

DOTI: 10.3969/j.issn.1007-1423.2023.24.017

E T GPREZEBI W E MM FEYEHERMEIZIT

ES

RGP TRk U5 9k 2 MRI~=Be, AR 610000)

B WA ENHRAHDARFAHDEFRAATLAEL, ERAEYEFARAY T EFNT BE L
BARG, FAMFTRAFIW AL ZGEMABGEN . ERFRTHEF LA RAGATE, TAH RN LIFRELIEWR, &
FR, MEBFIJEGLERAYETEOHARBRT —TWE. DD ERZ ARG EF T Tk, TA
ARELIRAYZT, CHORSETTAN AL 2158 (G AE, L HBHHIES), Am E TN 30
B AEYE, SEMRA LB EFR GEA D ST AR TN EL, Rh @ e 28 A — & e L 0k,
SAARF LG R FRAFIAEA—ROEE, BTEEERERTOAL, AR RGRITHIESHE, XL
KEQ A feit AR, PE B R XA AR, do BRI B RR A E, ENES, FLEZ—FEE
SR A AL, BT R T GPROABER 69 3 d & My B AR SRR RE T 5 B b Bk

KW : Fx; LAY F; S, BAE

0 3

i A=) (aboveground biomass, AGB)
P RBUBOGRER B Ty, W] Rz ik B A=
REFH RN S EZA, SRS
@ FEPEOY . FHh B R AT RR S R R A DG B A
e RHAES RGNS, 2GRk
MR 2R B E D OAREER S, B
B AR ) OCHETR bR, R R LA S R Gk
T ARAE SO g A2 A . NS 2l 0 52 i F0ie)
N, CRCH A ERAR R A E I

FUAT, 5 A= Wy Al 550 Dt T 52 3000 5 2 Je
TR R UL B AGB Hiy TR A S
TG TR e i 0, A AL, %
FINT1 . W R ) S5 2 WA PR BR ), A
B TE R BB H AR P50 4 1 L X T e
GPR BEAYREAE 78 53 F| ] 22 06 1 v JEidls . 7E 4=
Py kA B3 vh 5L L R BRI B A RS Tt
Ab, GPR R 45 o Hr A A2 4 (A o o M 5
B R AN AR AT A B, TR P UL RE A B
HZBRGEARTRE , DI 57— Ff T GPR LAY

T

I EE: 2023-05-06 EFmEHE: 2023-09-02

P R A P A S R G o LB

GPR J& T B 47 2 J& (1) — PP AL A% 2% > ik,
R TAES B AR, GPR BRI XS 5 4 A 4
HMMERE-E RNy SR, Of 2 Mm
ANEZE, 0] DAR PG A S X B bR A AT AN
L e AR AT, AT DL A s
G UNREE B pR &, ATTTAT LUK ek B0n; T
ANFE A A S, DR R a5 R, XF
LAY AL T, A2 AR R AN E
LEAREM . PRI 2 A 4G GPR AR Y PN AE 52
2, HMEREC. ZeRE. TR RIAR R BRI
W BB ) R R S TR 2, D R 4% o R BBORE X)
1) S RS A S BSR4, AN I R A 9 AR K
YIRS E, Wt mAds g, ek
W, TSR, KSR, MREESHE.
BN S SR U DR, VR
A 1 C FA) )1 2 4 )11 2 4 1 U1 5 R BCHE 7 4cb
Hh R B N

AR, MATLAB /& 80000 8UE T3 X A
HEIIRe, el P BB iz Bt

YEBEN: ~BEES. 2EC(1997—), B, TaARMA, ML, B 7 6 A B RIS E-mail: 1179674226@qq.com



- 98 - I 20234

file itk ok s JF HH B A 24 M EIE A 3 ) fig
SCER A R AR B T AL, LA MATLAB #%
PR 6 AR AL B — BRI U A AT
AR RGAE MATLAB () 45T, 6 5 b A ) e ik
FAAGSE, S T — Al 7 0 A A B R
g, LHMBIEEmA . SEOHE . BIRAR A K
1k, XFBEA LSRR B BT 5T B AT DL SE B
H B T R b A R A A

A EES N ERIIBEA L, o AR
SR E N8 TS VT R T T O 3
PRAL . I K ABISR pR BT R I X T B S
B S BUR A7 IIBOE 0 4 KA e B
“H R ER B R B AT 45 B R2. RMSE,
RRMSE &5 A0 R Al “H4E (G B4R “ffi
FEAR” BRI FA, B REHT X
R IhREIX, DMEZ—LEIRE, ARgG—MY
W, BADIREFEILAF LIRS e, DR
1S BN, BRI SARZE R I E 1 FTR

B AL R

1
Bz s
EIEACTIN

I

> &

B1 RGSEEEE

AR E R AT

(1) FEE. 7FIH App BT, ¥
KT MATLAB App 9 GPR 5 51 5¢ T4 ¥y 5 19 4%
BN HAERIZ L, AW L . &2 H
PEEEGR | PRAE R AR PO RO R e

(2) SEHIE, 3T MATLAB App #3531 FiE
T GPR AU B AL W) i () 45 P S EW R B, DU
ST aE R 255 T — R I & A5 X0 A G
Foll DA KA 843 %o A A ) Ak B R
[ R L5 M faiis, DhRedr (8., R, FHP AU
fuf, HasrFREAE T, BT REHEENR
PR, RV AREEA R A 51T D22

TG 3 HHEA T R DG X358 ) Bt A i A B

(3) LY S MEME . BB RS —
MUV B9 15 B o B FIHE L R 4 . ML A i g A
K 5175 RGE%

(4) WTE RS TT R . BB i E
BAFRY MG HE RGERAE, RIS
Beit . App RITEEENE DL AR REAE T T, AT
RERA AU, T ZPATFRYIE, SAAKER
Bl A, BT RNZE AR R A R

1 EREHER

AR R E R AR AR, EE
F A5 BH AR FOCH 2R HE

(1) S AR ZE BRI EL
. WBh . EHER. REKRN. AP RER
LS5 AH N A, R ET AR I N A R,
SRR I A BT LASE I 1 A Bk

(2) 15 B AR B A . KRBk
W, RGBS B AR . S A L IR
B KER A . HSEOCH S E Length
i ANSE, VEPRT B RACEAY, IR HORE
MYSEE T, s R s A A B A] PR A 24K
WA AL S B R AR OGRS AR o JF AT DR 4
T REAE PR R ) 2 PR S0 B A M L sl 3 b
fen, P ATLL A kst Hdm Ao

(3) KHEEARHE: B 1k P 52 ik 5C A e B0
SEANFBATIE L, BN T OGP AR R
HE, BELAT IR .

FEF GPR AL Y 5 b [ A= W &A% A App
AR A A 2 B o

E TE) EAKE BERD

| mAssmsa | EIN

| BIEPA R KR L. S K ALOR e BT PRI

#R AR

LLLLLL

EFETER

B2 ETGPREZEMEMM FEYEMERGNERE



5243

FE K T GPREFU R AR Y A AR © 99 -

2 HEEFEEIHEHEIR

AR R AR T AL HE . GPR AR B AH G R
PRAR . SRR AL R . B R T R,
Bt A . BRBOTEER, REGE S U A2
N, BSEEA . NEEIRELS KMEMA . B
SHKESH Length [HIEA . BRIFBITRESHE
7. R*. RMSE. RRMSE {8 75, SiRefz 2 4E
TR R R PR A
2.1 BEHAN

FTIF B 15 51 5 7 Pl g A B 2 B
POAE, ELAEUIZRAE M AR Y, P Al
JO7 A F B0 T L P R SR e s, B i
B xlsx B PR, P R AT DL $E Excel SO, H
oS L s o PR )s, Higie s
B RTEAR L B SCAKE T, T 1&] 3 7 o

iR B EEEE BRRED

SNEE
AERREENKBran6000xsx | MAREENSES | D\FinS EERERT AR EET A

SAREENS

3 GPREZMGERMGHERA

2.2 #HEh

SR FH P A A GPROASEAR B o Jon e L o
W, TEMIRE T BIIEE, P A Ak Y
PEAR T v T ] 05 SR SR i o
FURGEEE B . 5o T B £ H B GPR R
s a2 B Uk g o R P AT DL SR
mE 4R,

T

o B N WERD

WANEESE 0 e

B B 5

meantune (meanzen v] | WELP |
B R
cone (costmo v] [wEP)

N

1575 R 575 IS (GERAE) AR
ERTNAZIN ER | RREBERRATE, NS
[ty

il e e Gl IRMSE S AICIH e 2 i

Lengih o

B4 4L ERKATENTIRE

2.3 FEAHE

SR S5 fE S 0 ] GPR B AL AG B
BT R DIRE AL SRR R
Fito Al RIS 5 P PR S B GPR Y Ak 53 iy
A=Wy App BT . ANl 5 R

0 e

T
AR

SARE=nE

nnnnnnnnnnnnnnnnnnn

£ wasEanss

£ wengmsE

uuuuuuuuuuu

== eARAETENSE

nnnnnnnnn

5 BREGLEBRBEXHEINGE

2.4 W EB/E

PRRAY T3 VA B RO b 2 R U S S {FL pRI AR
RLeR R, RLAR pRACSS , a3 b ok S 25 Ao
JIEEPRAE — A N AHE p RUIE T P 8 6 AH Y bR
BARMEARITE, U2 EBRT7E FHET,
LA Z MR BN . TR 6 i

RS Bk B BORUR R HOT R IR
meanfunc | meanZero v HELP
meanZero
'R

BASERESE | |

meanWsPC
covfunc | meanWarp HELP
meanSum
®R meanScale BMAREBEE [ J
meanProd
likfunc HELP
meanPref S
meanPow —_—
R N >
meanPoly
1 222 0. 3| MEANONE S In e ae T i1 3
IZRH SIS HOE S B Length, LS IIZRHE KL
meanNN
oy [ R

meanlLinear

meanGPexact
FEfE meancP

meanDiscrete

meanConst

6 HRFEHTTIRIER

2.5 BEASZZWHEUSERANET
i 4 T I — ol AR O ) 4 (L PR R R pRR
LR R L O 7 8 FH P S G o Rl R AT Al



- 100 - I 2023 4F:

B, BN S ROEATRIIA Aok B A ML fE Ak GPR
RERL . iR T 7 AR Al L 5 8 b e A
[ 4 pRECE TR, A b S P 390 2 B i A B
AR, PRGBS N L, 2
TE 78 (1 SCAKE T 2 7n F P REZ4a A B 2 (E 2
RIVA R H o s 7 Bs

4 6PR - | X

iR ) ERRE BRRA)

mkﬁi\ﬁiﬂ%&‘D\Wiﬁﬁ\ﬁ@ﬁﬂﬁﬂ\lram%moxlsx ‘ BNEEEMERE D\FRE R R (D B Hsk

MR B SRR RO B

meanfunc \m\ \E\

B s | ewmmss 1
coviunc \m\ \E\

BT BRROESER-bhEENE | waamsE
ifunc | likGauss v ‘E‘

BT |AEESHH-aniEHE | emnmEsE 15

7 BSEBLSHEEZR

2.6 VHKER

PR R Z S, BALE S BUR e
GPR BEAY Y SC5E . B SHURAEI I S i iz
R E 28, IR I AT 2] Gl i
T, WEXESEE T, A LR —
Hig S5, DR a2 R MaUR .
Length S H M CHSE, B XTELS H
BRI BT R A e R AR VIR, A5 A o A R SE
S PE . oA TR GPR BLADKE R, G e A
HIZAGRE I A& e, SR 10 97 238 UK IE )T v
XA R AT AL, A2 )RR Y H A9 215 21 AT 5
FE A, IR AR K AH D 30 I RMSE &
AN o T LAAE BEA T AR B A B3 15 2T Length 1Y
R RTIN 25 80 4 20 KA Train FE1THIA o WKL 8
FIr7s

DI K0 e (JIRMSE I 8 5 BORE S MiLength, AR INERAES (IBI)

I

Length ‘ -16 Train

E 8 Length{E#A TrainEHIA

2.7 BREFARFART
24 GPR BLHY A i A EE . B RAE L &

JI AT B RO 2 RO £ 58 U, iy Run s A7
M, SAERE P is e R R P s AR 0L
AL RALE AP i A R B s AT A, i 9
FioR

£ GPR = o X
R W (EAIR BORRA

INTES =4 Xsx | #L D H xisx 1

BIMIPRBG R B ROKISR PR B TRIEIR

meanfunc |meanzero v [

mx  |mEssesr 0 | wm [o
coviunc | covSEiso v| [wewr |

B BRI IESE-ab) | i [r1547
ikine | likGauss v| [Hee |

#B% [ mEaASsR-anEERE | samxumesmes 15

VIR s (ZEHRRMSE S IR () 68 2 MO 5 HiLength,  LLRIZRALL KIEHR)

Length | 16 Train 30

1R GPRIZBUIEIBETH. ...
BFiTiEn

B9 RHETIRETMERETR

2.8 BITEREER T

B G2 AT 58 Be R, % B A Al B R
RMSE. RRMSE 145 544 WoR fEis 1T HEN , T
AT FH P 35 A o S TR 1 B LA R
D5 {8 P ARG 25 ST R . S (E R, SR
PRIESCLA SAR R, SE 0 A . Gl 10 B .

9] GPR &=

iR w8 EEEE BERO

| Az o ¢ s |

D: thxisx |

IMIRRBC R B SOKIAR R B BRI

meanfunc |meanzero v| e
wE | ERESEH] s sEEseE [0
covine  [covsEiso v [ HELP

b 1488 [a bIS 28 —abh TRRIE WNZEGSE ‘ [-1.7,-1.5]
likfunc: likGauss ¥ HELP

'R R RS 2M 2 hTERE ENBAARSSE ‘71 5

VLKA e G HURMSE S I (1) B 2 HOGHE 2 HiLength,  BLRIZRALL KIBIR)

Length 16 Train [ 30

$87R: GPREEIEIBE(TF. ...
i mye, | R2 = 062167
TR | RvsE = 5.2605

RRMSE = 0.30496

10 RGETERMERET

2.9 ETGPREAWAWEHE AppEAT
H#& 8w

BET GPROBAY (14 55 1l A W) il S AP h



5243

FE K T GPREFU R AR Y A AR - 101 -

T R Y AR B A R LA R,
LR 35 18 3 s fe R g 51, MR % T
DL 45 M A S (AN B Y 22 ST e, DA
FANAFEEE o DL BT 09T 20 7 38 AT LS A
fE. ATED, BS54 T, W 11N,

e -

WS wE) EERE RERN

| mAvssesE D xsx | o: {4 xisx

B 11 EFGPREEMENEMEE APPETMEEK

3 H#iE

AR, BEE R B R, R
Mo A BRSO T AT S, TR T
GPR FE AUAG B 55 b | A= 4 2 — Fh AT 2 i
B, BT RL M G A B h BRI SCBRRRE
T B O A A R AR R AR SO T
W T 2 1 GPR B A Ak 32 0 byl | 2 ) i (9 SR
AL DUAR 4 b i D GPR A AR A5 52 4 1 1) ) Rt
TEAR KRR BE Ly /b 1 I8 4 K i S 5 RE RS FE 7
BB, AT AR B T s SR, D e
LRSI, T ELRE % T i 00 ks 08
BSOS S 2 R AU A
O VR R2DA S RMSE . AR -3 Ay e /AR A 1F 5%
FEAH AT A T — A R B A B b -
AP EBG, BE I EDW . R R T
i S /i O P NN S 52 DG R v
DYSETSAN

SE k-

[1]

(3]

T . A& T PROSAIL #» GPR 422 4 35 /R & 33
LAY FRBRBEEAA(D]. RA FEAAFRX
F O B A F R AA SR L R F 5 R
A1) ,2020.

XIU X M, ZHOU S F, CHEN Q, et al. Above-
ground biomass estimation of provincial scattered
grassland based on Google Earth Engine and machine
learning[J]. Bulletin of Surveying and Mapping, 2019
(3):46-52,75.

FU X, TANG C,ZHANG X, et al. An improved in-
dicator of simulated grassland production based on
MODIS NDVI and GPP data:a case study in the Si-
chuan province, China [J]. Ecological Indicators,
2014,40(1):102-108.

KUMAR L, MUTANGA O. Remote sensing of
above-ground biomass [J]. Remote Sensing, 2017, 9
(9):935.

RATE, BHAR,ATE,F. HHRABREFbi b
W FEBRREAR]] ABFIR,2023(13)
1-14.

RRA, TR, RESE,F. B LT
ERAE F sk at R R[] £S5 F L E,20106,35
(7):1936-1946.

FE L R#H FARF ATNEFIHENR
ABAE BB LT AR FT R[] FL TR,
2022,31(4):177-188.

VERRELST J, RIVERA J-P, MORENO ], et al.
Gaussian processes uncertainty estimates in experi-
mental Sentinel-2 LAI and leaf chlorophyll content
retrieval [J]. ISPRS Journal of Photogrammetry &
Remote Sensing,2013, 86(1):157-167.

FT&ER, XA, AW, F . M A2 e )3 0 ik 47
W], #2405 & %,2013,28(8):10.



- 102 - I 2023 4F:

Design of grassland aboveground biomass estimation software based on
GPR model

Wang Zhifei"
(School of Tourism and Urban-Rural Planning, Chengdu University of Technology, Chengdu 610000, China)

Abstract: The study of grassland biomass is of great significance to plant ecology and plant production. Grassland biomass
research helps to better understand the grassland ecosystem. Grassland biomass is the standard for grassland ecosystem health
assessment and sustainable development and utilization of grassland resources, which helps us to better manage grassland. In
recent years, machine learning has made some progress in estimating grassland biomass. The Gaussian regression model is an effec-
tive machine learning method that can be used to estimate grassland biomass. Its advantage is that it can use a variety of informa-
tion of grassland (such as climate, soil, plant characteristics, etc. ) to predict grassland biomass more accurately, which is of great
significance for correctly identifying grassland characteristics and improving the accuracy of grassland biomass estimation. How-
ever, the Gaussian regression model has a certain complexity, and it is difficult for researchers without program basis to implement
it. Because it needs to adjust a large number of parameters, so that the model can fit the data well, which requires a lot of computing
time and computing resources. It is necessary to constantly try to optimize the hyper parameters. If the code is constantly changed,
it is time-consuming and requires a certain degree of code base. Therefore, it is necessary to design a grassland biomass estimation
software based on GPR model.

Keywords: grassland; aboveground biomass; GPR; software design

(EHEF68T)

Visualization construction of knowledge graph based on
Tibetan medicine data

Fan Miao'", Gao Yi'?

(1. School of Information Engineering, Xizang Minzu University, Xianyang 712082, China;

2. Xizang Key Laboratory of Optical Information Processing and Visualization Technology, Xianyang 712082, China)

Abstract: Tibetan medicine is an important component of traditional Chinese medicine, with a long history. It gathers the
experience of Tibetan people in fighting against infectious diseases for many years, and has made indelible efforts for the healthy
development and reproduction of ethnic groups in the Qinghai Tibet Plateau and surrounding areas. It has made tremendous contri-
butions to the development of the Chinese nation. In order to effectively store, manage, and use various Tibetan medicine data, a
knowledge graph based storage structure and visualization technology are proposed to achieve visualization of Tibetan medicine
related attributes, thereby improving the integration of Tibetan medicine knowledge and the correlation of data. By using knowledge
graph technology, the potential value of Tibetan medicine data can be better explored.

Keywords: Tibetan medicine; knowledge graph; data visualization
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Reconstruction of fetal medical center information platform based on
paperless office strategy

Mo Yuanming', Qiao Mengwei, Lin Siyang, Li Peng an

(Information Data Center of the First Affiliated Hospital of Sun Yat-sen University, Guangzhou 510080, China)

Abstract: This paper expounded the necessity of the transformation of the information platform of the fetal medical center

based on the paperless office strategy. The paperless office transformation of the information platform was realized by using HIE

data platform, electronic signature and other technologies. It introduced the main business processes, architecture, functions and

applications of the information platform after the transformation. And the information platform realized the data closed-loop and

interconnection by the paperless office transformation, which solved the problem of the original paper-based documents. The solu-

tion of easy omission and incorrect collection of fees has improved the efficiency of medical staff, reduced the department operating

costs, improved patient service levels, and assisted in the implementation of smart healthcare.

Keywords: fetal medical center; paperless; HIE data platform; electronic signature; smart healthcare
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Research and implementation of Zhejiang open service technology for
meteorological application based on microservice framework

Zeng You, Feng Xiuyan', Yang Ming
(Zhejiang Meteorological Information Network Center, Hangzhou 310051, China)

Abstract: The development of traditional meteorological applications often depends on the technical ability of developers,
which is at great expense. In order to solve the problems faced by traditional meteorological application development, such as long
development period, diversified technology and difficult transplantation, the microservice framework technology is used to study
and implement Zhejiang open platform of meteorological application service. Firstly, the overall framework, system architecture and
core components of the platform are instructed. Through the study of key microservice business modules, a microservice business
architecture that meets business needs has been formed, and the information support capability of meteorological application ser-
vices has been improved.

Keywords: Microservices framework; smart weather; meteorological application; Spring Cloud; open platform
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Design and development of an intelligent garbage classification system
based on Arduino

Zhang Yinxia“, Zhang Xinyu, Wang Jiwei, Nie Xin, Wang Mingzheng, Wang Shuo
(Teacher’s College of Beijng Union University , Beijing 100101, China)

Abstract: Garbage classification can reflect a country’s strategic layout for the economic circular development and the eco-
logical civilization construction. Urban household waste is increasing at a certain rate every year. To solve the problem of “garbage
siege”, it is necessary to classify household waste and turn it into treasure. With the development of the artificial intelligence tech-
nology, people’ s intelligent living standards are also constantly improving. It is possible to design and develop an intelligent gar-
bage classification system, making it more convenient and accurate for people to classify the household waste. The article provides
a detailed introduction to the system architecture design, the hardware platform, the development technology, and the key code for
implementing core functions of this intelligent garbage classification system, and provides a reference model for such developments
and designs.

Keywords: Arduino; garbage classification; speech recognition; Arduino IDE; serial communication
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Face recognition information management system based on SeetaFace6

Li Juan", Yang Yichao

(School of Computing and Information Science, Fuzhou Institute of Technology, Fuzhou 350000, China)

Abstract: Information management system based on face recognition can realize efficient management of identity information,

but the traditional face recognition information management system still has many problems, such as high requirements for face im-

age quality, slow system operation speed, etc.. The face recognition information management system is designed and implemented

based on SeetalFace6, which adopts the light and easy-to-deploy SeetaFace6 face recognition engine to realize face detection, track-

ing, registration and identification information management and visualization analysis, with high accuracy and fast response capabil-

ity, it can be applied to the in-and-out access of construction sites, attendance check-in, security monitoring.

Keywords: face recognition; information management system; SeetaFace6; deep learning





