AR

XIANDAI JISUANJI
F285F 1680 (RZET6080)
BT (19845 61F))
202258 525 H AR

FERMN HFUKEF

FEhEbs MNP UKREEREBRAE
WA THRIERITEVNZSHEBRAE
k AT TTRERVEKTE (2BAFLST)

B R TN—REIRIERAE]

kK B0

F & AEE

& Z PRYE BEE T X BEE ZRERE
Ok TNTIEBRRITAERRK135S

FlKZER (510275)

020-84112089 ( 4w%EER )
www.moderncomputer.cn

7% tougao@moderncomputer.cn

3 &
5

o ' i E

ISSN 1007-1423  #B&MKAE: 46-121 ZLERA Eoy
CN 44-1415/TP  Eff: 30.007T WETHTAR  WRWER o
B 73 M 4R

ISSN 1007-1423

‘L

71007

142222

“wﬁ>

(EooLMgerx ) EOLH o8

Jn8+4reeoe

M ISSN 1007-1423
J CN 44-1415/TP

202285 %28%
20 n (2%760H)

F b KB B



rh R PR E CINKI 4 S
FE AR (edth) WA
SRS e 2 SRR
ERLGIAT (k) BRI
P EA AR G TP ER ORI

& IR ETTR : WRENURRAER . TR IS
¢ KGR =R SEPEIBAERIE ST
& TERZR . ETHEITEIITEN TR RZE ST
& SLESZE . RN ARG O

A A= BA

Lo ARTURRAUS T4 AL, HAd T sl ol in a5 #e 4,  ZigeATil
[, TERIE B E AT R

2. ATRRAANRIE, HHBIER. B2 w2k, KFC5TH
FEAETbaR o MR UM S AR IR, AR TR R IHE 7 5T 4E

3. XPFTBEAELE, AT A BORYE TP 5 ZE AT I R

4o JURTIEAARTIMFAE, BFRREHR FERAE ORI HEHL)
sty e EE SR B FECNKT o B 2R T OGRERD i SCRESIT
e Pe s P EBHAT G Bl b E AR ZR ST Sl
SRR R A



IS

XIANDAI JISUANJI
028 16 (MEET60H) 20224E8 H 25 H
B &

MREAX
AL TRV GRASE Y ) /NGB HR SCSCAR AP ST s weeeeeeenmeneeneieieiiis M W5, & WL, 8 ml (1)
ﬁ#ﬁ?ﬁiﬁd‘*{l\(ﬂl']ﬁ/fﬁﬁ%%ﬁ ................................................ % }E’ éﬂ‘(‘g" é%@@é (9)
LT AL B S A5 4 1 SRS B BB Jr i e eeeeereeeeee REW, KEE, TERE, R (16)
FT 2 SIHLH BILSTM~CharCNN (2590 AN LR Wa il J5 ks <o eevveeees WA, % ms, mrEgE (22)
2 Vg S P AN G S B BRI G - eeeeeeeeeeeneennnens BAIE, T/NE, #0801, #piss, &2 I (28)
FEF HL S PR AERAY (1) F% B ity 1 09 ) B — PR AL A T B S R e eeeeeeeeeeeeeees KA, BRAEB (32)
FETERN2E S A FERIH SR AN T IEFGE oo TfESE, Rogig, AT (38)
HLAR2R > HE O U ZE T K AE HP A TG - eveeemmemmenennnns T OF, B OB, kA, 2 F 43)
I GRS Z 0G0 = YR A T v

............................................................ 5'3 )’]l%,pj’ EBHJD%’ ]@/X@E, g@ﬁu;ﬁ’ ﬁ ;H:ﬁ (48)
%?Eﬂ[ﬁﬂ‘]YOLOV3%7§E¥§E ............................................................... X‘J fﬁ, %%@Jﬂbﬁ (53)
5G P45 NSA ZH W FEAEHT T HE AR AGHIFTY cevveerereremr MRETE, MR, e (57)
B F B 1%
T2 U-Net BEE AT CBAM 19 s g MR B4 431

............................................................ 5'{65}%1%, g @’ 1:5‘, ’ %$$’ 5'{ :g (60)
—Fh I T2 [R] T ()38 B AMZEIWUR F R e oycpy, A L, arscEr (67)
LERE5Z21
C4.5 s T B R AR L G T R R ST T -+ vvveeeeemmmm e et B (73)
T & =51
KA T AT I T KR P R R FH - eeeeeeeemeemeenens P E, 44, rmte, S, & 9 (77)
T RFID AR ) SN B R G -eveeeeeeee FAIUCRR, FRAS, ARG, SMeiRr, ZAYRE  (84)
HTHOLE RN S L AN B E SR

............................................................ ﬁfﬁﬁﬂi, gKﬁg’ ﬁﬂ(@:, ﬁ,\: EE, %WA;M( (91)
T Java Swing AR S ARAFR T G SEE <oeevereerrenrieennn, + B, ot gk, AR FEXIE (96)
LT o Ia] i e B AR P AT ) R GG o eeveeeeeeneemeneennes Wi, & R, Ao (101)
/A#ﬁ%}/ﬁi%Eﬁi'ﬁﬁ}zﬁﬂéﬁﬁﬂﬂ%éﬁ%&fr ...................................................... 1@7[:“55'3 (106)
T B 2 B B2 A T A I B TR AT TE - eeeee e FRGAL, BRSCHE, R/hE (111)
*%‘“—’XE%%I%T@%’E’E%%E‘J&%%%% .................................... £ ﬂ;ﬁ, 153%15, ‘f[af;‘ R (114)
— B R GRS EEH e R, RS, b M, AL (118)

HTIEARSE: CN44-1415/TP*1984*S*16*120%zh*P*¥30.00%1200%23%2022-08



Modern Computer

(Vol.28, No.16; Aug25, 2022)

CONTENTS

Research and Development
A Small-Corpus Chinese Text Classification Method for Optimizing Pre—trained Models +-«+ecseeeeeereeeeees (1)
A Review of Real-Time Detection Methods for Abnormal Data «coxcoeeerrerereereseeneininieieinie.. (9)
Information Hiding of Textures Based on Tibetan Buddhist Decorative Symbols ««seeereereeereeseeeeeeeeeees (16)
Adverse Drug Reaction Detecting Method Based on Attention—BiLSTM—CharCNN «:ceeeeeeeereeeeereeeeee. (22)
Racing Bib Number Recognition of Cloud Marathon Images =+« +++esseseesenserniii .. (28)
Design and Application of Integrated Modeling Tool for Distribution Network Diagram Number

Based on Electrical Standard Model ««eeeeeeeeeeeeemmiiiiiiiiiiiiiiiiiiiiiiiiiii ittt (32)
Research on Automatic Identification Method of Hazardous Waste Based on Ensemble Learning ~ ++++-++-- (38)
The Prediction of Myocardial Infarction Complications with Machine Learning —«+eceeeerereeerreeeeereeeeen. (43)
3D Object Pose Estimation Method Based on Edge Extraction and Polynomial Fitting ««+ceeereeeeeeeeeeeees (48)
Algorithm Research Based on Improved YOLOv3 <+« seteeeeretaatutttintiii, (53)
Research on Common Mode Anti—jamming of NSA in 5G Network cceoceereeeeerreescerieieiiiiei.. (57)

Graphic and Image

MRI Image Segmentation of Brain Tumor Based on Improved U-Net Model and CBAM  +-ceeeeeveeeeeeeees (60)
A Spatial Prediction Based Motion—Compensated Frame Rate Up—Conversion — «csecereeersereseeneeeeee (67)

Practice and Experience

Application of C4.5 Decision Tree Method in Course Teaching Score Analysig:«tseeeeeerereeneeeereeeeeneee. (73)

Development Solution

Application of Big Data Visualization in Urban Planning «+++++=sssssseesssssrmmessesmniiiiiiiiiiiiins (77)
Item Storage Management System Based on RFID and Raspberry Pi = cxeoeeeereereeereereaeieieieieiienn. (84)
Research on Autonomous Navigation of Mobile Delivery Robot Based on Lidar «+eceeeeeeeeereereeseeeeee. 91)
Design and Implement of Marking Software Based on Java Swing ................................................ (96)
Research on Campus Second-Hand Trading System Based on Improved Collaborative

Filtering Algorithm ««ceseoeececeerenatuattimiuiiiiiiiiiiiitiiiiriitiitiititiitiiitittitittitiene. (101)
Design of Market Entities and Trading Results Query System in Public Resource Trading - «+-++++xseeeee- (106)
Research on the Construction of Reading Behavior Knowledge Graph Based on Graph Database ««+«+--* (111)
Design and Implementation of a Platform in Tibetan Culture Museum — «cseeeerereeeeeerermeeeeiieieiene. (114)

Design and Implementation of Smart Door System for Face Recognition «=«+exseeereereerenrerieeneencnnnne.. (118)



%28 5 %F 16 ]
2022 4 8 H 25 H

IMTZEH
Modern Computer -1 -

MREFE

W5 1007-1423(2022)16-0001-09

DOI: 10.3969/j.issn.1007-1423.2022.16.001

AL T B R/ NMER P X XA KT E

OB, 7

#, & M

(DM 2 R A5 BB, 5P 550000)

HE. 43 GloVe, BERT AR A K 4 F @D EH AP R UR RGP, 2Bk ERI 4
A, st ERTXEIR ;RO HERTR;, AXRASB L FHEANTHEE S FEATZ, &R
GloVe. BERT #£ R i i 473X FA 45, *F GloVe 55 BERT A& 69 T 4 5 v 3 AT @ & kb, S ILE LY
B, AmEEILAS LR, ERAN, SEHEFHRBEZTHS00, BEFE B0 EMAEAKT
BERT F@ W EAERIATSAT YL, MR T GloVe FRI B EHERI T IANAE 25, ARG 4
BAF—T ik, AXPTRF ERGIT D EHEGELARE ST ES> L, TSI ALRIFLAE

ZEL,

K§iE: BERT; GloVe; @& akd; idth; 2K
HEEWMB: XF37F5EWRF AR B (BZX1902-20): # T Jupyter Notebook 89 | P 13 8. 47 A 5 #7

HA TRt

0 3lF

o5 BT AT LR IR 00 S0
B A 2 05 BAF AR TSR, d g ™ 2% 5
& o TR PLE L i FE R AR ARk,
B 5 BRI R P I, O P R E A Y
IR 20T 5 R B s BT
B MR Z — WSO, AR RSB 2 13
AAEETIR, Az B4 BT BoR A 817
%, B SRR IR — 0 1 7 SN GUAE B R R
REAS (0P P A A R S SE B AR R

FAT, BSOS B i FpLRE A8 1)
A 2 A AR TE AL B — D R, Horp
B 2 AR R T3 0 R e SUAR B i i R 5K
B — A ORI T HAL Sy — A AR, 8 A
L) ELA A A 1) o, %) a7 . H AT,
M T IR BE 7~ B R R B T, 2 2 AT e i 45 Ao
2 4 X8 HE LY 221 4 E 19 3R] ] 2 AT RRAE
PRI, R ARG R BB A T X 3] 1) B HEAT A AE
S iR LAY RIBRE )

TE LS K LR A AR TH 7 Ak BEE R i Rl
b ARSCER T — R SO T ) Y R AR

Y i GloVe £ F1 BERT 55 75 £k 1 19 % 7] 5
PEATRLA T, 18 3 SCAR FRAE $2 B0 2 6 B 1Y -
L 1] &

1 BRIV

SO A SRR A B, T HLIG TR X
FESE ALY SCAR B SEAT AR BE, PR AR X rh S
SCAAE B IEAT AL BRI, 5 B4 1A LA K )
TR e, Wt SORE B AL T L AE
% PUnI B0 EI MR o v 7R SOA 1) AR 5 T
i - 1Y SCAS B 488 7 2R one—hot (481 44 ) 4 5 2
3, one—hot 2 it i SR UL T 43 25 25 Ab FH B HURL
T DRI %) [R) T, {EL 2 A 2% 1) 5 1) 22 ) B AH
HXKF, I HH one—hot A= B )RR AE A0 B 55 R il
Gi, BT LA s R . £ 2014 4R T
FEA VIR SO [ AT 2, — R A 2R
Bk, SRR EETIRE DM . BTk
7 2 AR A B 2 Word2Vee, R T 3R45
Z B AE S, Mikolov 28 R HY T 3 TR £
TN B —Word2Vec, %A1 by di A SCAHE
— DR LT ICE RN AR, A
FNOA B SOFE B, R



S 2. LR AT A 20224

PR b R 1A 5 i 22 R By A oG M . AR
Word2Vec 0] LAF FH LT SCAF L A i) e &2 {15
Az R AR ) i T U, (E R T A
AR ], WA AT A TR T
B TR P 3 A S ol AR S IR R 3R SO
) [ i, 38 ) A 5 {E 57 fi# (singular value decom-
posion, SVD ) Xf SL B [ piE A7 fe 4, 5 75 AR A5
$ H — b AT S (0 ik e 22 S M T IR R TR ]
BHERREOE, K8 e BRI R, H
SVD Wy R, I EUYE LR B A a0 B
FHXARAIFHELE . 2014 4F Stanford NLP Group 45
A Word2Vec LA Jo SVD 1 4t 25 #2 i T GloVe
(global vectors for word representation ) f& 13! 72
BRAU I T4 ey TRl B 8 TR — )i R 8 S — A
), Gk BR[O AR . SR He MRS, 3T
SR P S TR 22 R T SCARARLYE o T A i A
254y GloVe i) ] 4t 5 GRU MR 2 1 SUAR 432K
PERE . 1 55 B2 i IR AT I I Ge T U B
AN ZRa7 2T, DATTTE H SRS SC I ) 1 HHE AT AT
55 1, W T WO A HERR . FANG SR
Lh GloVe Jg St L M R GE, HIR GloVe
FE 8% foc A PR B i ) FH 4 Jm 0 Jmy A LR A 1R
PEIN SR, AH TG A — 17 22 ol 35 8 inl 4045 /Y
B XL, 2019 4F Devlin 557 5] A 8)
%91 (] 7 BERT (bidirectional encoder representa-
tions from transformers) 155 A | BERT #5 %1 ] H
Transformer 25 ¥4 ) encoder 343 X SCAS HEAT X i)
F ) FARHE 3 EE AU MLM (masked language
model) T 45 F1 NSP (next sentence prediction) 1T
%o Hrh, B RS R MLMAL S, @ Xt s
PR AT HE A R T 3R] T Y e, A H TR
FIRLA A7 > ] SRl A DG &R, fdi A 6] 6] 4 A 3R
RE A Ml B F 90938 A5 R o B PHPREE i ]
BERT Fll Zif 5 M0 J SCAR A 540 1 R T Y
FRAE ) B R, IR AT A ARAE 1] 4 A Soft-
max [ AR BEAT YNGR 5703, SR IEW] BERT
AR R R A TR R CE R, BA AR
HSCR SCAR SR BAUR o Chao 5 25 5 2 RS
AR, SR ET MLM AT 5 5 2 R
BIHLE, A %bitm T BERT 78 54K C & 4
B E A PERE o Danilov S5O H T —Ff 3 1 XL )

i 45 (BERT) Fl B AR £ 1 ] EF SO
ORGSR (GC-GCN) , 3l i i A T 131
il B9 GCN 5 I8 % A Fl BERT ¢ A L 7E — 2 ,
DASEE BN SO iy AR . 98 BERT fit e 17
1) ] & TGk R on — 8 2 Y )@, (H G i
BERT ¥ 17 [n) i AL py s R vy, k= 1 B A 1Y )
AR Z [ R 28 Bk, BUfE E A
FESCAS ) AR SR 1 — 2 ARG T AR, H AT
B SCAS [ 2 AR AE R SCSCARTE B b B E AT SR AT
ERSONE, W, WSCsoA ) sk HoA w5
W S5ME

AR AR FIRBFFE R FERE EAR H T 2T GloVe
55 BERT 5 ] £ 450 AU (1) il & 5 ) s A58 i o
GloV e ST F I 25y Az 1) SCAS [n] 1 TG 32 fff e —
Z LI GO, H 2 BEAS f K FR R b ) FH 42 =) Al
Jar i AE B AT IERE SR, I 45 B — A 7 AR
PR — N AEXS R B T i, R
BUNYREIL T, 181 BERT 45l 35031 245 LA 35 5]
YIGRACR , 02 09 S MO W) 4f A B2 1 BE 45
K, GloVe 5 BERT TEZB ALY, AL
LY FE GloVe F I & A I 4ERE, 5 BERT F
i) i HEAT 1) G, DT AE T 2 B
Fra e, BERBLT GloVe 7 B i) 4 R ko
PE, Wl BERT 5 ) 5 1 R Ik T —F 2 L
) ]

AR SCR A H Sk 4% & A 10 v SCBT 8O
ZEAE R TR SORSE . HAL S KR a7
SCFAAR] T SCAR B R T GloVe & BERT #5278
A B S T 2 B A R
25 W) 45 52 B SCAS AR 19 45 U 2047 1 2 1] 2k
PeARt 3 gk 4 3 4 S 6 RO ) 43 28 2 R
PIAERRAE . A IR — ROV AR AT IR, X
SCAR ] ] w5t A 3R] SRR BE S TR -

2 RBREREEZR

2.1 mewmEgEA

BB I A EI LT GloVe [ SRR %
BERT F[a] s A AY , B4 R DA 4 . Fag A Ak
M2 AR BAEREBUZ 2k 2,
H AR IE 1R



163 Wk, 5 AT SRRl iy /N vh SCSCAR 73 2607 12 © 3

] [ B EER R/ IEIES
Il ””””” F”””””””’*:II’””””“ ””””:
GloVe h '
If] N =] [l !
= | Jma LT e [
i kA
iR g e B
BERT i n=
fi B f i
N BB
1] /] E Ak | 45 i $ﬁﬁ.':|:‘.

___________________________________________

E1 MeFmERIEN

EZR A F A LIA B Sk R R
P m 25 P BCH 1 A A L 3 BBCRRCHE v i) SO
A E I G S N A C T L A &
)5, N T3 GloVe 5 BERT A9 43 1) 45 5 AH [ LA
Ik # 16) [a)  AE BE A BCPE S AR R, N B AT
BERT_tokenize L7537 A0, 15 200 Ay
SCCATE R

K% E R A GloVe T iRl th | AR 3¢
L4 300 2 i) H1 3C GloVe BETRAE Sy T )11 24455 54 51
T, EIXTFREAFERRT, GloVe BiAHE it
w4 R fE B TR E , MRS A1 TR
T, HILARERE W2 L, FEF, Fiab
PRUF AR R B A BERT B, 2 1k, 768 4k i SC
AT m A, ¥ GloVe [ 5 BERT ] i i &
1) RIS A ) i

il o7 o) i A SOAS A R 2R X 2Rk
W2 R ny il SCRFIEAS B, Sl I 25k B 7
) ) S B B, DT X 768 2k i 1) 2 R TR AE
FHEC,  SEPRIA i A

TEDEATRRAE SR BUR , 200 4238 32 )2 3 SO
AR AT 3 AL B
2.2 WMINAEE

SCAS A R 28 I 245 422 57 1) i A B T X0
MR, Bk, T2 AT 554 S
SCAREHR AN 0 55 SO LR 4
AR, HSCSCAE LA ), e, 7
FSCHRIE T A, T B ) 2
D)1 T o S & T I S s o i 1 M 1 7 R i

FET AR 9 23R DR 4E o O Tl GloVe 5 BERT
Az 8 ) R R A B AR R] L DT A S ) e
G BE SR, A SCRAT G BERT 43 2 151 14 %
TFAF 0 5318 7 1 - s,»=[w,~1,wi2,"-,wi,,]T, Hr
s, N AT, w, RS i S LA, n
FERSUABE e )R TS R R T 4 s,
HATPHEN IS, 1S3 A SRR AR /G : S =
[51,8550ys, | ZHBER I m x n M5, K%
BT HF MM EE N, BT LB,
YERZ G B SCARRIA .

7E GloVe i) i BRI, M m x n D
— B R R, HHEF o MAER T,
X o AP L I PR Aa bR dn 2, IR At B in]
AR P X AT R (1)

(1)

xul ot xoo
Hodr, v AR FETR 0 bR SCHE il BRIk
B, TR R BR SCE H b R S
i) FETR] B R SCET T B R A, B LA
Aoy =y, BAXBN— DA x, FR N
AR BT 0 bR SCRYCEL, Rl IR A A
LSRR P, = P(jli) =
FAPAE =AM o, v Mo, WG
AFHORFIL 2 GloVe 9L
r, P(kli)
flosv,v,)=—"=
( ) P p(k]})
Pennington %4 1% 5C 22 R KUK 15 O o0, +
b, + b; = logx,, b b, oo T i Fia j i fi
B, R AGZ A IR R (1) 451 5% R BRI H -
L= if(x[j)(v?ﬁj+b£+bj—]0gx[j)2 (3)

o () WA BT, BLA

f(x[j,) = (i)a x <c

f(xy) =1, X Zc
5, 38 AdaGrad A BE R B 315 X %
PRECHEATINGR, AR A i 0] 4 . GloVe
il ey EE AR Zhad AR AN 2 B o

(2)

(4)



C 4 R (S S

2022 4F

AdaGrad
FhE T BE
[CLS]
il GloVeid[i i
T2 R
=2
[SEP]

B
4N

GloVeri &

gt
GloVe
] i

B 2 GloVeid SR

BERT LA Transformer [¥ encoder 454 Sy LAl
F2 B AL MLM 5 4T 55 F1 NSP i /a) B0 AT 55
BERT 7£ i A x A JZ (input embedding ) i 1:f £ 1]
o) B v g T X6 7 Y [ A ) A 1Y 1]
HFE, 5 GloVe AIHYE, BERT 7E4i Ak AJZ
{1 SE Atk b B0 T A B AR T A ) P T AR AN 1)
e AR, BARITTR T U(5)

PE(pos, i) = sin (1001())?);"""“‘ ), UL
PE(pos, i) = cos(m(foo(;yw), WIEEE L
(5)

v, pos AIZEIAE A F AL B, ARE H BLAL
Y AR OBUER, DA sin B cos 7 2 A B 07
HACE MM, d,.. FERLTE 2R S50,
BERT 7E40 & ik A 2 B SE At L3878 T (R 80 A) 776
SCATE LA E O R IR AR, AR AT
WL B, RN K[E L Ey, B By Epyee,
E,, - BB, E,FRE i NF 040,
HE,=E,=-=E,, HEIX/ &A% pyiaiE
HHEEAF AT, X =4 A JZ R 4 A
encoder Z5 14 [ A JZ X embedding©

AR Q. Ko W5 X, HH S
qikinvnie(1,2,,0), ¥ q 5k 515 5
o, o Bl EEEREARRE 0~1Z Mo,
ol 50 N A5 B 1Y) o, A 3 ELR RIS 204 i b, X
SRR EE NS, BARSRE 3 Fis .

22 S T R ML A B0 b, 38 2 A A 28 )
i Zr Az B BERT il [m] &, BERT i) i) 5t A5 78
ZERI N 4 TR o

o

N

N 2T
Softmax Softmax
pr— ?‘:'é? [ ——
k553 fa Tj fj
qu\kl\vi u @2ke[v2

B3 ZLiEEANE

[cis[#1[F2]... [Fo[sFP]
Lfffitional
embedding

]

L_}nput
embedding

Encoder &4

/\
Multi-head
attention

Add&norm

e i S

Add&norm

[
\)

BERT[A] &

& 4 BERTiAmEESEAILEN



163 Wk, 5 AT SRRl iy /N vh SCSCAR 73 2607 12 © 5

2.3 ®mAE

i i GloVe Fl BERT 5% 1 Az B 1 [ £ 4 [
M oy T My 2238 ) R R AR R 1 S
AT 0] S Mo AT AE M, IS S AR B
GloVe Dk J BERT A& J 19 38) A5 &, 7 SCal i
My FT My FH I Bl G O 5 AR B 4E B o
(m x(n+ 2))*kembedding B M, F R, i RN
A m AN, BANEA n AT, BT
FER Boppoing» LA AERIUNEL S IR

Bk 5
GloVel&  GloVeffiff
00
00
5 —HgE—> 5 00— B
00 RlA H] AR B
00
. O—— 18
3ERjﬁﬂ;g m
3
4
E5 BMAeFE=E
2.4 BARBRE

FESCA iAo, ) g R S
P SEHLAYIZ AT AR, B2 4R 1 1) i Al
REAE S 2 A3 20 5 rh B R N AR, BRI
SR R AE 45 B 2O Bl e A T R i b B, H
HH UL IR R AR 3 BT 20 0 o Bkt | &
PERNB TR ST o ATk A AR
SR SCA 3 FEURh 6 I 24122240 5 ) il A5 T i R
W4 M, R AE SR BT 55 o R Hh () SCA B
3 3 B Ve L S iRl FLS B A GloVe 57
S BERT A RS, Az 5L 0] it 0 1 Mgy R My
P AN R 28 0 il G )2 AR BT ) B M, =
(Mo Moy My o] R M, FR 5 i )
TR R, HEEE N ke B Mo HIA
B SCARG TR 2 28 v, SCAS 45 B 28 ) 4 %
T S R IE AT LA TR R, A
MR A FEM PR Z R E UEE . EARES
AR AU T shad (4 057 B AR S e B — A
7, HEE RGN, RN NS
U, MR d A2 B R i AR [
M, ., BHKAND BRI ERERES,

RN —ALEE N (n - d + 1)*1 BFFAE ) & .o
¢, = cnn(MCB’i) +b, cnn(M(;B’i)’ﬁi'%X\‘JLMCB’JEﬂ(%
A, b — M E I, oAb 2 A 2 ) it
M, WIBRZ, IR SRRk R A 7 vk
MAFAE 1] i e, Ui 8 HH — A de R Y AR AEAECH 33X 4>
T I RAEAE @, DATATXT IS 22 1) 43 28 B8 i Sl
SCAS RN 22 P 258 S5 46 B AL 6 T 7 o

B
U A

!

Bl 6 MALMMEMEMELEN

2.5 AXWHE

TR IREE L 2422, L sigmoid
BRIBSCYE DA TR BRI, DT i T ) 2R 2R
THE AL R per, = 1/(1 + e’“'), # per, > 0.5,
ISR R ES s 7 per, < 0.5, IBAIEHI R,

3 SNEWMR

3.1 LB ¥

AR S LA H Sk 2% KA 1 T V55T ) 54 46
YERR B, R4 5 15 254 382669 2%
BiE, MABIEREE AR . SRS GIEUE
AT SURERIS . SORNZ . 4R 5,
1S ZEHr Rl <Ak R IR AR
g, Horboo e 4t 28030 4%, AR T
339396 7%, TR ITT o DX AN £
At T A SO AS 2 B B AR RSO AP B
G, I 250 4% . 50045, 2500 %% . 5000
k. AR 500 5485 . 1000 45585 . 5000
ZBE . 10000 2B Y 4 AN R KNG SCAR T
A

B SCAR N AT SCAS IE AR AR BE, AR AT
SCAH R SO, I HLA BRSO  SCAR AT
Sy JE R A BRI AR S AR AR 25 B 2
SO B, R AR U AE VR B ST i 4
B SCA BL o B SCAS B AT TSN b 3,
HCH A 209% 8 1E RS B, 80% 1 E i 1



£ 6 - LR AT A 20224

RN, I B E S GEME M . H
TR R AR E, FIL R
AR R HEAT 20 IR SE 5, BEHL 20 W 5L 5 Ak
T 1 5 UR SZ B0 45 R 0 - A AMCh H5e 2 1 12
Liogat O
3.2 WK

ASCELBG I ITPAL Fa b A TPAL S A ERf %
accuracy . VEATER AL 2 recall . PEAL S A UHE
Hprecision, VAR F EEA

SR BRBIRIR RIS, CBRART K
B SCARBCE B M IE S, 45 210 B0 250 5 52 PR
FIE LN 1,

F1 ZHRREBEER

JRIESS
o IEZ% E#fE 5E TP R E FN
bR -
UIES FEIRTTAE FP IEH 5 E TN

R TN g 126 H. 52 B ity TE 2 A 45 2R
LA TP, B G H 5L PRI IE DA 2
ICH FN, 5 T 2 T2 H 52 PRI O 122 (i 45
FAL K FP, T o 5128 B PR 285 0 1126
G5FIC N TN, LA

accuracy = TP(;ZTN (6)
TP
recall = TP + FN (7)
.. _ TP
precision = " s (8)
F, =2 precision *recall (9)

precision + recall

Ho accuracy ez T 53 28 1E 0 O Eid 24005 Es
SBULLAE, AT AR SR T A — A T A
fE; recall FRNPLIEMA 5328 09 IE B 580 5
A N2 ) BRI Sk T 2K 8 BRI 2R B TR Y LA
JETRIEZEFEARERFNRIFRE 5 precision 7R T #
TET 3 2 1Y 1E 20 25805 B A s W R 12k
R SR B TR LU, R B A 1 TE 2B 1k
T IEZRAEAR . F ¥ recall T precision 9k #H [H]
LR PP AR M, XPEIAL R PERE AT T —

PNEERTFT

3.3 SHEE

GloVe 1] [n] 1 5& T 42 Jmy 1) 450 48 1141 5 4 36
B — > 300 4k /Y ) iR S, 3 RN Dy
352221; BERT il ill £k #% 8 >k ] bert—base-
chinese 71 | 4175 124> encoder .70, 768 ™[t
LA ICRL, 12 D EE L R KK, 110M =
B, IR/ 21128, A R 768 4 A ) ) &
TESCA BB 2 P2 b, IO 2 B R 22
J T EBEWAFHR AR EZ R OCR,
—EHEPRER RN 2; T AR FIEEZE
MRFR, BB DRI = i T
JE AR, EAETE)ZE R sigmoid BLIE PR,
W EHRRAE T IE PSS, BUASELE 2,

*k2 BRESHILE

SRR SHE
B (2, 3)
EHEHHA 128
LR 128
23] 0.01
etk s RMSProp
4 HRE5HZH

T BRI A i R A R, K S
H Sk £6 19 4 FpAS [A] KN B S5 7E GloVe il 25
5 . BERT By 255 20 D R il 45 1) 1) k0311 24
BRI UEA T2, 153 B HERG R L2 3,

k3 HEBE
TEHR GloVe /%  BERT /%  Tlé& /%
500 2% E 77.0 75.80 80.80
1000 2504 78.60 78.90 82.00
5000 ZEHE 86.82 86.64 87.70
10000 £ ¥ 86.82 87.46 87.82
B BERITEAS RV ECE AR LR A3 R DL 4
*4 BEZE
FEN T B GloVe /%  BERT /%  Fhé& /%
500 £ 509 92.31 85.39 90.00
1000 £ 54 H 93.16 92.42 91.22
5000 Z5UHE 93.60 92.68 91.85

10000 £ %4 93.60 92.38 93.79




163 Wk, 5 AT SRRl iy /N vh SCSCAR 73 2607 12 © 7

B AN R RE 4R A A 2R AN 7 B o

100.00%

90.00%

80.00%

70.00%

500 1000 5000 10000
———#-=== GloVe e [ BERT —a— filiey
E7 &&X%

BRREA RIS AR LA F (EANE 8 i

90.00%

85.00%

80.00%

75.00%

70.00%
500 1000 5000 10000
----#-—--CloVe e m- BERT —a— fillfy

Es8 rif&
S g A th AN 458

(1) R 3T AR BRI R AL
P B /N OB R B 2%, YR N
1000 34 751 5000 B, £5 A A5 1] 25 %) o A #40
I T 5B A AL, Hr GloVe A ) HET
N 78.60% i T3 86.82%, BERT M HEHf 2% M
78.90% $£ T3] 86.64% , il A 1a] [ H AR R (1) v
N 82.00% £ T3] 87.70% -

(2) it FR4PHEIREGERALEH,
GloVe HiRI i e A [ BERT BRI I 2% . fE %
2, i AKBUE N 500 51T, GloVe 517 A iy
i) 1) f A U G e B0 E B RN 77.00%, 1T
BERT T Il A5 280 y= A 1) 1] 1) St D1 i 1 A 6
R 75.80%, X2 T /NER R Y[R 9R) S SR
175 050 B RE R /N, SR IR G T %) 7 v
A T A IR ) e, R LA B AT ik
RARAL R iRl i, 7E 5 B /N RE S T
TR b e 151 S

(3) FEEI 8, Rl ) A AL () P AE B i
TR R E, I AN, f
] AR AR AR . BT B, AT —

BRI p A ()3 ) o, Rl ) B R ) A 4R A
1000 £5 VA Kz 5000 25k 20 m% i ikt e s 1
AR IR . (ER 3, RlG ) R
AR B /N NI B T, S B
5000, @il i 1) B AR AR T BERT 3] ) &2 48 7
T5ANED A, HET GloVe id [m) & TF T 34
Er s BUEE 1000 B, flA TR ) A A
F BERT i) 1] f (RS 8 R 4R T T 3.1 A H 43 051
AT GloVe ia [ 4T+ T 3.4 4 EH 4 s

(4) LiREIRE A, YA AR 23R
F, 2% A BRI 25 ok B 1] ) i A9 B 2O HE A R
HRTE 86%~88% Z 8], WEHA KA 2E— 1 43 44
DL, IR B X A X T A
H R L 4511 BERT I 45— I A 45 51
[i) Fsf A, Jz e 75 ) [ e A TR 7 RN i o ) Y
YRR, BAREA B AL T BERT i) [m] & 5%
A, AH I ARE T BERT ja] [a] S AR

M\ 5000 £ 4 A K4 3 0 22 10000 4555 A %L
PEEE,  GloVe B 7155 il 75 1] i) 1 455 76 (10 o A %
WA W B A2 L, 1 BERT ja) [a] FAR A k) T %
T T 0.82 N EH 4r A, {H BERT BEAMKAERS %
P R AR TR B i lsos )N, AR
5 %HiE

ARSI BF IS BRI AR .l i X
BERT 5 GloVe £ %1 A4 ¢ ) i) 1] f E A TR, 3R
IR A im] ) e ) o S S, DT TR ZNECHE £ 1)
TR R AlA e R R B RN e A
—E R BT, R VR SO A B 25 I 45 % ol
B ) B AT RRAE R, (H A5 9% Rl 1) ) i AR
i ME A 2 15 18] SCRY RIS, L R AR 1 SI2 56 v ot s
PREEESR, BRAR T AL 3R M S

AR SCTE AN AR TR TR [ S A R R RE 4R
FERIZER DA AT A 3, FE AR TRIR
JIN R BB £ R 06 UE AR IR () AT Rk . SR IR R
M TAE G GloVe AL A1 PA— ) BERT Fil VIl &
R, £ ) i) A AR A B SR AR BN
B G0 T #FBEAS BN BT o 3 156 BH fil B A [] 35 1)
7 VR B SCAR TR BB AR B TR 1 SR B0 1T,
[i) Fs AR i B R AE SE AT AL DA ) 4595 1)
BRIk

TR BT, a] DL 22 2R AR [A) 4 )3
B SCAAE S, Heanam ks B SCARF B, e 1] ]
Al A B gl AR IHLE, i BERT 3] ] &2 D J



8 - LB 2022 4%

GloVe i) [u] 5 fill— A 2 J5 7547 0] 1) B
M BE— 25 P T SCR B RETT

B2k

[1] MIKOLOV T,CHEN K,CORRADO G,et al. Effi-
cient estimation of word representations in vector
space[ EB/OL]. arXiv:1301.3781,2013.

[2] =& 5 BXE,F FHES>MBREFBE
FIRF IR BB E AN B AR R([)/OL]. & -F
542 8 5 4R, 2022: 1-11. http://kns.cnki.net/kems/
detail/11.4494. TN.20211227.1303.014.html.

[3] PENNINGTON ], SOCHER R, MANNING C.
GloVe: global vectors for word representation [ C] //
Proceedings of the 2014 Conference on Empirical
Methods in Natural Language Processing, 2014:
1532—-1543.

(4]  FIREE, kP4, B . 454 GloVe A= GRU # X
ApEARR]] AT ARL B R ,2020,56(20)
98—103.

(5] & K4, Fisk, 2ok — A8t GloVe W& ¥
R3] g k)] XA B FHR,2021,35(4) 16—
22.

[6] FANG B,SUN F C,LIU H P,et al. A glove—based
system for object recognition via visual—tactile fusion
[J]. Science China (Information Sciences) , 2019, 62
(5):11-13.

[7] DEVLIN J, CHANG M W, LEE K, et al. BERT:
Pre—training of Deep Bidirectional Transformers for
Language Understanding [ C] //Proceedings of the
2019 Conference of the North American Chapter of
the Association for Computational Linguistics: Hu-
man Language Technologies,2019(1):4171-4186.

(8] BT, EAmdy, i85, 5. AT BERTARA &) F L
XA EFE])] A FALTA,2021,47(1): 79—
86.

[9] CHAO L, ZHAO Q. Targeted BERT Pre—training
and Fine—Tuning Approach for Entity Relation Ex-
traction [ C ] //Abstracts of the 7th International Con-
ference of Pioneering Computer Scientists, Engineers
and Educators (ICPCSEE 2021) Part II, 2021: 116—
125.

[10] DANILOV G, ISHANKULOV T, KOTIK K, et al.
The classification of short scientific texts using pre-
trained BERT model [J]. Studies in health technol-
ogy and informatics,2021,281:83.

[11] NARESHKUMAR S K, DICKEETA D S,
MAMATA D H, et al. A novel approach for dimen-
sion reduction using word embedding: an enhanced
text classification approach [J]. International Journal

of Information Management Data Insights, 2022, 2

(1):100061.

[12] MA Z 7. Improved convolutional neural network for
biomedical text classification [J]. Journal of Physics:
Conference Series,2021,1883(1).

[13] Z5E kM, AR, 5 HIERSBA AN A S
Hror k()] LTS B A, 2021,57(19) : 205~
213.

[14] Zrx®, A% AT EAFEY Rogsa LR %
kA )) AT B S R L, 2019,3(9)
60—67.

[15] CHEN X, SHI 7, QIU X, et al. Adversarial multi—
criteria learning for Chinese word segmentation [ EB/
OL]. arXiv Preprint arXiv:1704.07556,2017.

[16] CAI D,ZHAO H, ZHANG Z, et al. Fast and accu-
rate neural word segmentation for Chinese [EB/OL].
arXiv Preprint arXiv:1704.07047,2017.

[17] BfRds, &% A RERE . PXFEEMSEZX
MEFG R[] F L8 53R,2019,33(12)
54-60.

(18] 3k, D& . Ak 4135 48 45 FE FoiB 345 8 09 A
>EFERR]] A E TR EH S 2021,43
(7):1308-1315.

[19] &M, FH4L. ERBHHE IR >N L ERL
JEA R g m R [T, E AR R 2020, 40
(3):717-722.

[20] &2 . —Ab Bt oh S F) A 947 SE ik 2 AR 2R
g R[] A TR SRS 2011,33(7):89—
93.

[21] W&, B 8 o 47 & AR A AR B 8 B A2
[D]. B% .\ FHEKF,2017.

[22] GAO W Q, HUANG H. A gating context—aware
text classification model with BERT and graph con-
volutional networks [J]. Journal of Intelligent &
Fuzzy Systems, 2021 ,40(3):4331—-4343.

(23] Z5E , Ak, A, 5 HIERSBA AN A S
Ao kl)] LT AR S B A, 2021,57(19) : 205
213.

[24] B, D#, Fuesk . b T AR RS AE0
A EF k] HIEIME iR LI, 2021,5
(9):21-30.

EEREA:

BAZEH R (1997—), Kk, ERA, M AR &,
R I e A B REF AP, E—mail: chenlan202009@163.
com

AIL(1968—), B, M FA, W+, #& , AR F
E A B RIE T A

BA(1982—), K, M St AL, WL, B TR H
OB RER NS & E ]

WiBHE: 2022-04-05  EFRBHI: 2022-04-27

(F#% 157)



IMTZEH
Modern Computer -9 -

%28 & 5 16 W
2022 4 8 H 25 H

B 5: 1007-1423(2022)16-0009-07

5B IR LR T AR R ERiR

DOI: 10.3969/].issn.1007-1423.2022.16.002

2 I, AR, THE
(AEdbBHE 4B T AHLABE, =W 065200)
WE: MEAEXENEG RSO R, HIETEHD S TR, F5% 2B N 25 R A 33812 IRAT IR 6 5T 7

FASM T kAo At BT A A R Tk, 35S R AR AR AR AT AR B T A e B SR &L
Wik B, SEFEE RN SR B — R TR T feah B W 3 3 6 A R 08 S ab A ik,
A2 SR IL G AT A 6 BB, 3BT AR B H AR R B 45 A 0 BB LR T A AT R IR
AR SE R AR

KEE e Rk ek A FEk

EEWB: MaH €584 % B (19270318D); 7 & & A R AFHF L 4-9% #8520 B (3142017067 ;

ALK EF TAFHASLR A (22019044)

0 38

SR PR O B REAE . MR A
Edgeworth 41 5 {E 2 X Ry« S AR 7™ H ff 25 AE A
A2 G v JE A 00 D P U Y SRR B A
D i DAEICHE v 4kt B S A B 4 A [ 1)
P, B RME TSI AW, HAED R
FEARAZ IR VY KA 55 2 — o SR Eds b
Bl /MEE AT BEZE & B RN A, IR H
i I EL A R B A R SORIS (A %
PR B A ] (5 A AR

M\ Knox S5 1 56T HE 29 19 55 0 £ 4i
AOME& LA, S B A I 8 28 i Bdi 42 4
PR — TS S E AT RESR TR T LAk
B XA AE TR . AW RS, HOPAEEEA ]
i TN RAS A € RN AT S S s
R E AR, JHET, RESEaNe sz
BTk 2. R TAEAT I, S A
DN T LK i S B N B B AR bR S, 4R R
BIT, R Al o 7R AR A B M U
AT AT 28 35 M 05 A 1 5 17 0 IS SR BN X
T o A A P RO R SR AR BRI B

S BT S I ARG I AT AR 5 e A R I
T e S 3 6 7 ) i

AR, BEE REERACR Rk, %L
S 7 AR B A R DT R T S 2 BBk
S B R G 0 ) S IR A R D A T S
AR EESR o S AR G ) ) A TR S5 A )
SIEAE R A, BB R S R DU 1 A6
IR S

RS E A ARG S R R T vk R S
TRE S AN O o 1 e R T SR R
M7 A KCEANT R BRI Sk, E2 o A
TR T LA T IR HENG R
H RO S ARG T ik LA B R R B s e v
S TR SRS I ) e SR A S T B A R

1 RERNAE

1.1 EFHIrFNT %

TG E 0 STk, — e —
BRI RIS BN RS IR Y
BER, IR R G0N S o e A ALY
HEAFELRIE . 30 EN] . Grubbs (304, X267
VAR T BB R IR LAl 3 A, AR5 A



- 10 - I 20224

LA HAGTT . BR— LA IR A w
IR BT E KRB R BRI ] Py S A, A
5o BETRITENINE ARG R, &
BRAE R o (2 Ab B vy AR R A2 BRI T
H 328 A MR S B2, P BRI 1
E R HITE

1.2 ETHRZINF &

Bl 2 ) B4 U AR 75 28 N TARid al LA
SRR TCIEE . AW R R TR AR
KATFEARMBRL, WA 5E 1 S50 iR,
DAL M A S 0 3l 1 FH 5 T4z
121 AFRESNT &

LT BRI S A O vE K B o S AN TR
AR, T R AR TR — R

BRI PrE T IO E R, AR I %)
e r b iC 2R, W] DU 25 00 R 18R 4
i 53 R A AL . K-means B2 4
o, AR IREAR. RO WA, 2
EEGIRRPAINE S0 N7 e E I BT €1 Rl
R 25 A T RSB B A BT 45 2R, R
SKAEAT ] K—means 5532 52 90 55 46 D FsF 6 402 i
PLRAREE R R e R a8, SCk[ 9 48 2L il
QWAL 1 T 12 A B R e /N BE S SR B A Y
APMMD 5332, | F 3 S A% 6 5312 A e K de /NI
BRI R MR DL, IR RS ) R R
Zerpty N HF K-means BIFE L, LR
BREAR, HEREE RO E B HA B 1 5
ARSI R R
122 A THAREM I %

BT T 08 10 7 1 A A B T B R AL T
JERDT I o XTSRRI 1Y 23 A1

(1) FETHEE Ik, BT Tk
THIA R 5 3 SRR =2 18] 9 B 525 4 4] T s e
AR, — MR B IE B R 2 G iEE s, £
BN T AR AR T B R K- 4
(K-nearest neighbor) .15, & & —Fhfaj 51 55 H |
A BB LA = ) Bk . KNNBE 1 a4k
B kAT RRBIE , ARJE RS kD i AR s T
SR

(2) FETHERITE . BT HENTTE S
TUT AR EE 0 S SR AR OGN, RAERET

YR i A (a4 € 1l TR D 1 R B
PR S B S G e AR A SR
RIS 4 A N
[, BASE 9 . ALY J7 74 /2 Breunig
SETIHE 1 RS B B 45 75 % LOF (the local outlier
factor) . LOF it 5 B R IR B, LOF
BA R — R E N T (LOF), LOF BIR
INFETR AR R R T R B L e A J Y R T
JEZ M, LOF B, 03 B2 S o mi i vl Rk
R . BT E MR R E R A 7L COF
(connectivity—based outlier factor) [ J&j & % i 1
B R U7 A0 FSR . LOF 1 COF 553 4R
2 B HICHE AR R X 2 BE O S B, 150
e B R] B e RS o T LOF Bl B 2
TRE I I ) 52 A BE R, SCHRL 13 4% H etk
9 LOF 5095 B K-LOF 53k o SeM 3280k
1) K—means 5 8 575 X B4 254 4G 00 9 Ak 2 3K
TR0 S Bl . AR IR T % B2 1Y LOF B3 1k
P74 R R S e o SRR, M
LOF 5335 K-LOF ANH 2 & 1A ARG 86 52, o
RAARR T S i Al A DN 3R A B
123 FAE R BEFF AR 5k

SAh, AT S I SR L
One Class SVM F14KS7 # Ak (Isolation Forest) . iX
KEP M EBEATTERNG . B2 %
F AL A bR 25 2 3K S i s 1O B AR B, T2
LA A I B 5 S W e B AR

(1) One Class SVM %4, One Class SVM J&
TIRME =R, A EARC I 55 F
P& Z R LB LU AT B, S — i
ST R TE R BCHE HR AR R, PR T RO B R
fEE% 2] — A REA TR, RE A XA 2
W R 1 B R 7 S IR B S L, B 3
FENh S o B T R — 4 Class,  HH#
T G PR TR A AN ST R BSOSOk
[ 1414511 One Class SVM S35 A% R B3 i) L
B, WA ST REERE AR,

(2) ST ARARB L o AT AR 7 /2 2008
A H R R AR AR AR M BN E R Y, 2012
SR CHEAT TG . IS ARG R R T R
2 I =61 BUR = o Nk 33 1 B ULY & o Nl 21 <6
25 S ROE SO A B IS R



163 FOBAE SERBOE SRR I T AT SR Y

8o B ZA iTree (JRAL — XA )R AL, HA4
iTree FY AL 2 BRI 7 i 4 5 PP BE L IE 5 — 1>
SrEME, X A o FE R Bl AT R SRR
W Ze A 70, BRI T A B Bl o B E 2K
B A e L BRSO AR B Y U
ENTE AR e XRRISHO T, W
Bl R AE Tree P FEUTAR Y A1, [RI MK BE Y

SUE B R ZHOFEAS, B AR BB IS RN A%
MEIE RN R E 228, 5 K-means, LOF 5%
BYAE, EAWEITEACHIERE . B
MOFER . AL B P Hos R RItE
ST TEL SR BRI . 3R 1A TR SR
IR I ke i PR AL

®1 RERNEEMRSALER

FHAK PRI . B
EBH: HrH B B A S

TG I B I AR b

TR STHEAIGR A, B
ETEEMITE Komeans TH, FRBRRRE ., AR R AR S KIS RAR BRSO
EFWHMIE KN AR 07 HRER LK

DRGSR S N R, FLA LA R

s Lor. Cor TR R RS — PRI, AREORIE

LB AT EARCUIGER M, ERMIREAR  BdRd B A S 2R, Rif

One—class SVM

B FHHR FIT BB
S SRR S A, A S B VO FLRRRL, T LA
K 7y i Isolation Forest - e AR PREE R R " ANIE R i A B

S PEEER

2 ETRAEERNSEBIELHGN

T TA% G875 1 AN B T A T e Y 3l 25 1k K ol
R SIS S A D A G SR o DL i B T R T AL
PRAEZR AR T vk o ShAAR s, WAk b &l
W, EHA AT R H A J0 ik UM AR
oY & R Ll 21BN W £ G N R T DAL

I8 SV S A R, BRI Ak AR R T
o E R RO S A R T
Storm , Spark S5 SZ AL BRAE 2L 25 S HL AN > B
PR T S O AR . REE A A B
A 35 S B S R, AT LA A S e o3
Brigse bt T U AL BEHE SR Y SR B0 S )
R T AR AN 2 7R

®2 ETRGEERNRE RGN AL

Jrid R RV &S TR
1R T B S RGN ) RS R . {EA
MapReduce+LOF S B TRk P T BE SR R A R AR R . (AT

JE 3R [A) R

ARAER , A B AT LIPS0 3o A0 5 i A

Spark+JIL7 AR HTWAEMTTE, H MapReduce EAH T T -
WG R
HDFS+e/ AL R 15 DO R AR, TR S ) WEAR TIPS 2, S T RE IR
Spark Streaming+Jit B A HL %% ‘
R Sz LU R %
o AR S S LA RO 57 3
Storm+5)5 KNN S5 AL AE, S IaE Kl
ERFIG, 458 S FRROR , KRR RS A
Storm+78 5 )5 1 SRR SERMT JERFAIG, Hot i SCI A AR, KRB A ARl i

il

Flink+Kafka 75 b 3
+ARIMA 1571

B T ], R TR

S TIAL B S S A




S 12 - I 20224

2.1 HANMBEIEEWF %

Hadoop #% /0> 42 4341 X SC 4 & 48 HDFS Filif
1A AR 7 MapReduce . [l 2 1 & 508 09 7%
AL A TR ) b 3R R SR AT A
Bo SCHRL17 1R T Mt ) iy R 286 v SURK )
I e R e /N R B 9 SRR U T K—means R 2K
Bk, AR MapReduce 314740 52 B0 1% 53
AR GERRWIR S Ikn Ak
o, F HRAR T RE BT R B AE R A .
SCHK[ 18 ]2% 2L F Hadoop ¥ & H' Y MapReduce
FATIHETAESE , I 1 38 T % B2 19 LOF vk 1Y
o3 A W 55 S5 W B e BT AL . SR ] MapRe-
duce FFATAIFHMEL , FELEIB TN AT LIZEZS
ATFEAT HIETT o B MapReduce HEZ2 F1 i A 40
BUOR R B LOF Bk &S S, ol LU 5,
HETHE 7 25 Ak 3 8 TN i TR %

H T 9IRS AR bR A 125 B i R BB R A A <7
A, EAARGE Y Ak B OE R 1Y BE ) AN,
A DL AT IR AT AR AR B . [ Bk A7 7 ST — SR
] 8 e 0 Y 22 Sk, SCHRL 19 1R A5
DRAEATE IS ARG R b Sl RISk
I T N AF 1Y Spark HEZE AN [A] T Hadoop HE 42 1 AL
HDFS sz B, e isdE & AR B 2 i 5
o BE AR MRS Tl LU bRs: iy 2
FEFNSE S ARG B . SCHR[ 20 42 3 5L T HDFS #E
DR Kl SR 7k, R 20 A1 30 HDFS AE 2K
A DA PRV 0 A R L R P T SCHR )
BRI A1 3R I 45 5 /) P A R ORI S S
R o 7 AR T S AR, B T SR
R, JEmb T is AT E

H T K-means 5 & 535 78 b B8 K 45 25040 i
BOREAR, SCHR21 4 72T Apache Flink i
T3 HE 42 25 5 3 b B B A Y SK—means (stream
K-means) J7 75, #% T BIERATROR, Bk
RCR TG 3 HLRT DL PR s 4T S o B0 A
SCHR [22] #8 3k T 73 A 2O Ak PEAE 22 Spark
Streaming, & HH Uit [LH ML #F 2% 2 5006 FIE S 48
THRORMASE & 0905 2 AT B S A o %05
V] DL S LR 53 A L v B i AR v Y S
WORE R T R b ORI L ) Ak
AN PR R, SCHR (23 4 H 55 T Storm S Ab
BEF- 5 R ] 2h 25 KNN (1% 32 AR B 1) S i Az i

Bio R TR A AR AR, B — 4L (]
4 3 FH 3 25 MU AF KA Ta) s A B, AT L
R ACERAVE RN 28 N AF o RIS AT L 3y 245 i O 4 5K
i Rl

2.2 ETHABIFOWT &

VSl T BIL ] AT DA A B AR 3 8 R B HE
SCHR [ 24 142 H LT Storm W BIEAE SR (1 sh 7 1
WEIrE . KM Storm V-5 L5230 3h#d 1A
D7 L AT SR A AT, DT R S R A
mhE, PR T AR SR R A S A R AR
EJR % s G B 7R 500 S B T S s Ak B
T EEHE— 05T . SCHR[ 25 132 H 3T Storm 3t
Ak B B S AR R, SR FHEE T B B[]
7 S5 A A I . AT LA SEBRAE Storm 5K
sk W TS AL B R S ARG

T DI B B T S s L S A S S
WAL, SCHK[26 ]2 1 T Flink 55 5 A0 5 ¥
EF X SERHR A, 15 Kafka X5 808 2647 S
LI, SRIGTE Flink V- & AT ARIMA #5813
AT

3 ETHEEZENREHFELHE

BE A L2 2T L i 0 2% 45 LR 1 K e
SCHYER T — S A 8 S R S I A
J5 ik o BETR B GA 00 S R S I A I D 9k
K3 PR
3.1 FETFTERASLEEITH T %

SCHR[27 13 2 T 2 48 92 i 1242 (hierarchi-
cal temporal memory, HTM ) [ B} [B] J7 271) S Gz il
B, HTM B — R 5 A D 25 Y AL g~ ~
Sk, BN BRI S AL PO
LUCINDRS ST DS p € DS walll IS R TRl A
W7 A s TR, R R A A ) R Al S AR
B, AR AT PUE RS S . B SRR
BRI, =B IR A iz A7 23 77 Az i i A I 2
P2 o SCHR[28 1 kT3 J2= (] 12 Bk HITE
Al 22 2= I cd S i e, T LA S B S
SRR . T BT IR I R S A s A s
SRR, T HTM A2 A7 At R PP B A5 5
ST T M LA R B A R A
U SRS SR RF Sy 5 F Et Hawi =5 ol S|



163 FOBAE SERBOE SRR I T AT SR - 13

*3 ETHAEENRELIEXMENA LR

Peri s,

AN BRI B A AL B, gt T DA BRI

HTM e
S A

}

PG -E

FISE R PR, 1255k I T B Al 1) 25 I P 500 Sk i)
SR SRR R 1AL RS AERCR

HETJRPEMCILE HTM

TR IR IR

ik

NEEZEA B3 ) AT SRR HTM 55750
SEEREAG L L IFAToE R, AR T P TR SR F 2R
HITM 25 [ S A BT IE AL, HEE T A TR AN A T
P Jias M B iall

LSTM AT DAAF BB E A R TR 2 S R

A P SRR AL L] gk

BT LA S PR A AR T 235 SR, [N R % 1
[ 1) 7 7% LS TMeAutoencoder AT LS ARG I (TG 0 25 SR v, (RIS i R X% AR B EE R

EER AL

DA R 3 S R, O e Al 1 is R
HTM 535k E 28 0 H 230 2 8504 3 fig b 3 4 s 4
SEERIN BRI S B A 1 AS T
K, PO ERTEE, UIRTCEIR TR
[, SCHK[ 29 18 H T T ) 2 4% 14 91 & HTM 48
(B P70, B HTM 23 [B) L DX 3 40 X, 4% X a7
SE R GRAT 5598 ELA A CPU R iR 0, 52
MEN L IFATIE . (T 2800 fi k=
NAF I ROBE - 5 Phoenix, 8 e 4 4 71 1Y 18
fEHFEE™, JF HLAR & T 3R A T R0 A
HER

3.2 ETKEHTZHEWERF®

XTI AR, BRI LSTM 33 A
T NLPEAN 7, AR ARG I 2 R
AN SCHR30 14 Rk LSTM P44 F11 1 3 4
T 2% AT [R) 20 5 SO A A, 3 1717 52 e A ) 2%
AIPERE . T I BE AR R Bk TE, A
S AR T AT B 0 1 1 T e S IR S ARG T )
Ko SCER[31 14 T 3T LSTMs—Autoencoder [
T e AR B . AR 21 LSTM H
JC, BT AR H B R 22 I 24 (LSTMs ) ,
SRR AR 2 M 2 5 A Shdm i ae g &, 5%
SANIPON T €/ NI valll BA RV ST RIS 0 S
[Fi) of 3 BB IV X 2% SEME A AR
4 BEEMRE

BT GEit 007 125 TR oA PR B R,
RIS SRR, E 0 v 4R B Ak

SRR o ST LG T B0k IR TR g st
T3 LS REAL B v 2R B R L. R R B

Wz | ShABAEN A, XSRS
AT T B R R . B A 37 AR
PR RS, AT LR A& T Storm . Spark ., Flink
A5t AL FRHE SRR S S TSR oAy, O Hos
RCHERA MRS s S (. BEEBLAS 7~ . PRI
A R, SO T TR RHE 2K
SRR, BN BRI Sh Db P
BAE, wonT LASE I 4 SRR

b & it i RO DA R s S BR A, BR T
SR A FRAE 1) T AT AL AL I TR, 1B
T B AR S O S MR, T S A T T &2
B SR R . e, EOOR HTM B3k B B i
FISE P, AT LA S 30 S A S A, (H
A7 AE I [B) 52 2% B 0 [ L, A 22 hy T2 3
e LB . SRR, X T B R
RY (%) 38 Z2 A Uk, ] URIF9E i i
T B A 5 1 T ke SRS [R) 2SR A B
RGN, 7] R S5 e 4 S i A 0 A5 R B T X
BHE ANy G ) R, AT LAGE A DK B 2
I ARAF WA R FRAE , ST IRE W
P2 2 AT TR e R T A R
X AN V- B 1) Ak 3 A AT AR FH 3 T R R 2
2T B S R T Y A S R S A T 1
AR e, HeT R RS R R 22 ) 2%
BARV Ty vk et DA MR TR B 2% 2D B O v 02
— R

5 &iE

(1) R 5 R S R T A
T iR A B A A B, T LA 5



14 -

I FEA

2022 4F

N2
N

S A I S S BRI A5 AR . SR
it

IR R TSRO ARSI S8R A S

2

(2) SR I 7 AT PRt 5 S A U
R, IXREARE A R B M R (] 45 O sl

J HE HE R PRS0 S S S P G T i Ak 5

HE—

AT, WERE R BT R T A

B HOR . WK ARG | N A B AR AR A
HA SRS NI, 570 B0 S i ez I 77 12
HAT™ Rl 4 0 TR o

(5]

ANSCOMBE F J, GUTTMAN I. Rejection of outli-
ers[J]. Technometrics, 1960,2(2) : 123—146.
FREEMAN ]J. Outliers in statistical data[]J]. Journal
of the Operational Research Society, 1995, 46 (8) :
1034-1035.

R R THEAX 6 F e SRR (D]
b AL W BB KA, 2017

KNOX E M, NG R T. Algorithms for mining
distance—based outliers in large datasets [C] //Pro-
ceedings of the International Conference on Very
Large Data Bases, 1998:392—403.

A ik, K. FE AR R[],
F1,2008(1):10-13.

[6] 2k , REF, ERIE . FFENF kLD R ZE

[7

[10]

[11]

[12]

[13]

[14]

[15]

[J7. #H EHU R B AF R ,2020,37(S1) :9-15.
BREUNIG M M, KRIEGEL H P, NG R T, et al.
LOF: identifying density—based local outliers [C] //
ACM SIGMOD Record, Dallas, Texas, USA, ACM,
2000,29(2):93-104.

LIbIERR, AR, TR AR BERIE T
e kR[] REAF 5 E 3, 2016,41
(10):114-117.

T3 I — it K—means B £ 09 5 4345 3%
KRR AESB F R[] AR5 &4, 2021,
38(7):240-245.

B = R THIERAFF AR AR 65 R
[D]. "/ 4k /) K52, 2008.

ARSRAT . B TR 5T 6y M B ) 5% B M S A ]
Bk ABR(D]. ¥ A d R F,2021.

X A . MW AR R AR A9 SR A R B A A R A
7[D]. b7 dbr Tk X 52,2019,

FMF . @i w M) WAMS S af KB 25
St FEAAID]. k. 4w A K, 2018.
FTF.EZRBEPHAREGF TN LR
[D]. %P B &K H,2020. DOI: 10.27643/d.
cnki.gsybu.2020.000527.

MAT . FRE M RHEETHARALE T EHR

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[D]. ¥k 4 b & h K52, 2016.

Ecmy, £FH F A SR AT AL 2
5N 5 =R [Cl/ %N\ B I5EE
# K A # L4, 2020:501-505. DOI: 10.26914/c.
cnkihy.2020.014664.

FEBE,HBEH. — A K-means B E L E
MapReduce FF A7 EHL[]]. K FH KL 2R ,2016
(12) : 134, 136. DOI: 10.19695/j. cnki. cnl12—
1369.2016.12.098.

IAL,EF, kTR, F KT Hadoop 89 5A X W
SR R R GT[]] 42 B K, 2022(1)
21-25,31. DOI:10.13274/j.cnki.hdzj.2022.01.005.
Tk, KT INE AR R AR A AT EIL[]].
HEMF AR S ZHE,2021,31(6):13—18.

RE®, Fade . kT HDFS JF iR 42 #0957 % 9%
5% B A ik [T, 3t AU L, 2021, 38(8) < 445—
449,

E0r R, AL F R TIRA A0 SK-
means 2% [J]. A T EHFZRXFFR(AARAF
M), 2021,36(5) :51-56. DOI: 10.16508/j.cnki. 11—
5866/1.2021.05.009.

F R, AR RATR AR e
Mmook [J] NS HF T 42,2019,47(5)
1086—1090,1105.

RET . EFTHIERIT 69 M LRTF 5 1m 69 5F
Z[D]. b7 A RERE K 2015,

IBRX AT FREMKBBAILE T XY
KRAEBRFFRR[]] 2 H FR% B FH,2016,40
(14):122—128.

FMRW AT HIEPURIBATHIE AR S B - & AT
%5 FA[D] FK: ¥R KF, 2019 DOI:
10.27670/d.cnki.geqdu.2019.000715.

%) F % . 3 F Flink 49 X HLEE K A% 2 22 3035 7%
Kol R GRS B A[D]. L r FA K,
2020. DOIT:10.27171/d.cnki.ghdcc.2020.000559.
Bfede, Z AR EC . KT B F R0 ik e B )
B3 & el Bk (J]. & F 4R, 2018, 46 (2) -
325-332.

RPN, AN, AT AL aPHES
w IS AR IL[J/OL ). R AR i A A
% : 1-9[2022-03-31]. http://kns. cnki. net/kems/
detail/21.1106.TP.20211015.0027.006.html.
FigAx, AR RAE L F . @ d 3 e F A HTM
Ak [J/OL]. DA MR HEI AR % 1-10
[2022-03-31]. http://kns. cnki. net/kems/detail/
21.1106.TP.20210906.1437.021.html.

X RF AT G EBRASIRE T & W EIREIE F it
Mk A (D] A Ak #L K #2020, DOI:
10.27440/d.cnki.gysdu.2020.000208.

B & . B T LSTMs—Autoencoder 89 573k 3 57 # )



163 FOBAE SERBOE SRR I T AT SR - 15

Fok[)] AR B RE,2021(10):120—125. 18] A H AT B R FAT B A A AL
[32] 244,20 A, B . HBEFF o BEmE RER BATEH AR (1978—), F , 7T ARHRIRAL, B A7
[J]. # At 52,2017,44(S2) : 24-28. AN, MR T @O ARELE KERLT,
[33] #Adadi, Zoesd Ko, 5 A TREF Tt 5 E—mail : 305283277 @qq.com
3] A 7w A gy ik [, 45 8 B R R, 2019, 48 43 (1997—), B, A E FRITA ML AE,FF

(1):1-8. DOI:10.13976/j.cnki.xk.2019.8062. T ) Ky BT L BRAT AL S AT AR AL
Wi BEHE: 2022-04-11 f&fm B 2022-05-28
EEREN:
R (1996—) , %, R B EABA LB T A RS

A Review of Real-Time Detection Methods for Abnormal Data
Wu Qiong, Li Yongfei, Li Mingyang
(School of Computer Science, North China University of Science and Technology, Sanhe  065200)

Abstract: With the increasing value of data, the reliability of data is becoming more and more important, and abnormal data
detection has gradually become one of the research hotspots in the field of data mining.The massive data generated by Internet of
Things monitoring brings new challenges to traditional anomaly detection methods.This paper introduces traditional anomaly detec-
tion methods and real-time anomaly detection methods for massive dynamic data respectively, and points out that a stream process-
ing framework combined with big data technology can speed up data processing and feedback detection results in real time; at the
same time, some new advances based on machine learning and neural networks The new real-time detection algorithm of abnormal
data can not only realize real-time abnormal detection, but also improve the accuracy of abnormal detection. Real—time detection of
abnormal data can be better achieved by combining new data processing techniques.

Keywords: anomaly detection; classification method; real-time; detection algorithm

(E&FSH)

A Small-Corpus Chinese Text Classification Method for Optimizing
Pre—trained Models

Chen Lan, Yang Fan, Zeng Zhen

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

Abstract: Aiming at the problem of insufficient representation of word vectors generated by GloVe and BERT models in small
corpora, a fusion vector pre—training model was proposed to improve the accuracy of Chinese short text classification in small cor-
pora. Taking today’ s headline public data set as the experimental object, using GloVe and BERT models through domain pre—
training, vector fusion of pre—trained word vectors generated by GloVe and BERT to achieve semantic enhancement, thereby im-
proving the short text classification effect. When the amount of data in the corpus is 500, the accuracy of the fused word vector is im-
proved by 5 percentage points compared to the accuracy of the BERT word vector, and the accuracy of the GloVe word vector is im-
proved by 3 percentage points. The dimension of word meaning selection needs to be further strengthened. The proposed method
can accurately classify short text data in small corpus, which is of great significance for subsequent text mining work.

Keywords: BERT; GloVe; vector fusion; small corpus; short text classification
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Information Hiding of Textures Based on Tibetan Buddhist Decorative
Symbols

Wu Xiuqi, Zhang Chunyu, Ding Zewei, Guo Chenfei

(School of Information Engineering, Xizang Minzu University, Xianyang  712082)

Abstract: The use of Tibetan Buddhist decoration symbols to generate a dense texture image with the texture of Tibetan cul-
tural characteristics to hide information. Information hidden first constructs a decorative symbol library that contains different fea-
tures, and encodes its feature selection or constructive feature value to achieve the mapping relationship between binary data and
decorative symbols; select the corresponding decoration from the decorative symbol library according to the secret information from
the secret information. Symbols, and determine the appropriate coordinate value to place it, carry out reversible formats for the
source of the dense texture, generate a preliminary dense texture image, and then select the interference symbols and similar back-
ground colors to fill it, and finally generate a pair of Tibetan culture. Features with a good visual aesthetic image containing texture.
The information extractor removes the background color and interference symbols of the generated texture —containing texture, and
then the inverter replacement operation is performed, and the secret information is obtained according to the characteristic decod-
ing. Experiments have proved that this method has more national characteristics than other methods to generate a dense texture im-
age similar to encrypted data, so it is not easy to cause the attacker to doubt, and it is more concealed visually.

Keywords: information hiding; Tibetan Buddhist ornamental symbols; reversible deformation; texture generation
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Adverse Drug Reaction Detecting Method Based on
Attention—BiLSTM-CharCNN

Xi Juanxia, Xu Peng, Ye Siwei

(School of Information Management and Engineering, Neusoft Institute Gangdong, Foshan

528225)

Abstract: Social media such as Twitter has provided a new source of information for adverse drug reaction monitoring. The ar-

ticle combines deep learning technology to detect whether tweets about adverse drug reactions from massive social media user com-

ments. In order to improve the accuracy and enrich the informative features of tweets, an end—to—end attention mechanism based

BiLSTM~CharCNN neural network model is proposed. Firstly, use the CharCNN model to extract character-level features: digitize

the text, then perform convolution pooling and full connection operations to obtain character—level feature vectors; secondly, use the

Attention—BiLSTM model to extract feature vectors: by adjusting the weight parameters, remove redundant information, extract key

parts of information, and optimize the text; finally, the feature information extracted by the two methods is connected, and then the

classification operation is performed at the output layer containing a full connection and a softmax. Experimental results demon-

strate that the proposed method can significantly improve the classification accuracy and outperform existing benchmark methods.

Keywords: adverse drug reactions; social media; deep learning; Attention; BiLSTM-CharCNN
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Design and Application of Integrated Modeling Tool for Distribution
Network Diagram Number Based on Electrical Standard Model

Zhang Xudong, Chen Xingming
(Nanjing NARI Information & Communication Technology Co. Ltd., Nanjing 210000)

Abstract: With the in—depth digital reform of State Grid, mobile operation scenarios are becoming more and more popular.
Traditional PC client software can no longer meet the existing operation requirements, which not only reduces the work efficiency,
but also can not guarantee the data consistency. PMS2.5 against this kind of problem, this paper based on the distribution network
system of PC client designed a mobile end graphics data integration modeling tool, this tool provides graphic topology modeling and
real-time preview on the mobile end mapping effect, equipment parameter field information acquisition, geographic coordinates for
a series of functions such as equipment, simplifying the PC client modeling process, It ensures the consistency of model and data,
improves the efficiency of modeling and work, and achieves good results in practical application.

Keywords: electrical standard model; graph integration; mobile modeling

(E#%F317)

Racing Bib Number Recognition of Cloud Marathon Images

Li Yunyu, Ding Xiaobo, Cai Maozhen, Zhong Dixiu, Peng Kun
(Cloud Products Division, China Mobile Internet Co., Guangzhou 510000)

Abstract:  For marathon organizers, how to accurately classify, recommend and manage the massive photos taken for athletes
in the event is a challenging service. In order to realize the automatic classification of marathon natural pictures in the cloud, this
paper presents a novel two—stage racing bib number recognition framework, which utilizes the number recognition results to effi-
ciently classify the marathon images. This paper firstly utilizes RetinaNet to localize the number position, and then uses DenseNet—
CTC to recognize the bib number, which can effectively reduces redundant information and improve the inference speed on the
premise of ensuring accuracy. Comparative experiments on RBNR, FUNNR and TEST datasets demonstrate the effectiveness and
good generalization of our proposed method.

Keywords: marathon pictures; number detection; number recognition; image classification
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Research on Automatic Identification Method of Hazardous Waste
Based on Ensemble Learning

Meng Deyao', Wu Ronghai’, Yang Dengqi '

(1. College of Mathematics and Computer Science, Dali University, Dali  671003;

2. Engineering Training Center, Dali University, Dali  671003)

Abstract: Deep learning is a tool for machine learning to provide automatic image recognition, which is widely used in auto-

matic recognition of garbage images. Limited by the data set, the existing waste classification studies treat all waste categories

equally, without considering the harm of misclassification of hazardous waste. Firstly, a garbage image data set (DTrash) contain-

ing harmful garbage is constructed based on web crawler and manual shooting, and an automatic recognition method of harmful gar-

bage based on ensemble learning is proposed based on conservative ensemble learning strategy. The missing judgment error, mis-

judgment error and overall error of ensemble learning method on DTrash are 0%, 11.63% and 4.57% respectively.

Keywords: harmful waste; deep neural network; waste classification; deep learning; ensemble strategy
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The Prediction of Myocardial Infarction Complications with Machine
Learning

Wang Wei, Cheng Jun, Li Xianjie, Peng Lei
(Information Section, Zigong First People’s Hospital, Zigong  643000)

Abstract: In order to reduce the incidence of myocardial infarction patients accompanied by complications, using machine
learning method to build prediction models of myocardial infarction complication in patients with myocardial infarction medical
data as input, with myocardial infarction patients with complications of type as the output, auxiliary judgment early clinical medical
personnel, take the necessary intervention measures in advance. The results show that the overall prediction performance of Lin-
ear_SVM model is better than that of MLP model and RBF_SVM model, with a prediction accuracy of 76.28%, especially for atrial
fibrillation, third—degree atioventricular block, myocardial rupture and post—-myocardial infarction syndrome.

Keywords: machine learning; multilayer perceptron; support vector machine; complications of myocardial infarction
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Polynomial Fitting
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Abstract: With the increasing requirements of modern intelligent assembly environment for assembly guidance, the novel

AR assembly guidance system has attracted the attention of production units and researchers due to its unique 3D model overlay

display ability. And a fast and robust target pose detection algorithm is one of the key steps in Augmented Reality (AR) assembly

guidance system. In order to solve the registration problem of complex texture objects in monocular images, a 3D object registration

method based on edge extraction and polynomial regression fitting is proposed in this paper. This method mainly uses the edge con-

tour features of long plate—shaped workpiece, and enhances the robustness of the algorithm by constructing the matching relation-

ship between 3D model and 2D feature. At the same time, in order to improve the efficiency of the algorithm, multi template match-

ing is introduced to reduce the fitting time of pose solution. Finally, the experimental results show the effectiveness of the proposed

algorithm in the practical antenna panel AR wiring assembly system.

Keywords: augmented reality; assembly euidance; pose estimation; edge feature
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Algorithm Research Based on Improved YOLOv3

Liu Bo, Li Yanwu

(Department of Electronics and Information Engineering, Chongqing Three Gorges University , Chongging 404100)

Abstract: In the practical application field of target detection, the algorithm is required to achieve high—precision detection.

Aiming at the problem of low detection accuracy of YOLOv3 algorithm, in order to further improve the accuracy of YOLOv3 algo-

rithm, the activation function is changed to Mish and Swish, meanwhile Giou, Ciou and Focal loss are integrated into the loss calcu-

lation method, and k—means is used to re—cluster the data set to get new anchors, using data enhancement and freezing network pa-

rameters method during the training which resulted in a 2% improvement on the Pascal VOC data set.

Keywords: target detection; YOLOv3; activation function; loss function; K—means
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Model and CBAM

Zhang Xiaoqian, Luo Jian, Yang Mei, Jin Qiangian, Zhu Xi

(School of Electronic Information Engineering, Xihua Normal University, Nanchong  637009)

Abstract: Due to the lack of context information and low segmentation efficiency in brain tumor image segmentation, this pa-

per is based on a better U-Net model to solve this problem. Firstly, an improved residual block is introduced into U-Net to deepen

the network and extract more feature information. Then, by adding CBAM mechanism, the network concentrates more on some fea-

ture layers and spatial regions, and suppresses the features of non—lesion areas to improve the accuracy of tumor segmentation. In

this paper, the improved model was verified using the public magnetic resonance imaging MRI data set provided by MICCAI, and

using the Dice coefficient and precision rate to evaluate the model. The overall, core and enhanced tumor areas reached 0.883,

0.80, 0.789 and 0.899, 0.845, 0.804, respectively. The results show that the segmentation accuracy and accuracy of the modified

model for brain tumor images are improved.

Keywords: deep learning; brain tumor segmentation; U-Net; CBAM attention mechanism; depth residual module
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He TR 3.3%: (block matching algorithm, BMA)
FEAS T ME Bk th i IR (1 O 1, 5B R R ME
I EA BARRY S B — AR R/
T I /N TR AR /NI BR Z 8 H R R o3
ATTEA TR AR AR B, H 4 7 7 I 2 A 56
P ) = 4k 338 1 48 &K 55 7% (3D recursive search,
3DRS)!M TR ATREELSEHLZRI MV, MVS X
PUCHCHEAT 1P A0, DT 0 il 5 4 1Y
MV o MVS ] LA Jeb v R 9 il A A 53] 200 08 S
B, BRI RO TR R, MVS
ZJE, FIHIMVM PAHER LG WU MVF 4 S i
[E]ITAY MVE 5 i) MVM 2K MV i — 502
— A T i B H bR e, s D
BRERCIRIRT, b ]y B e T BEAFAE 24 MV
A MY, SEESMAE Y ARG E X
Frfbise, X3 MVM O Hr ] 4T XGA iz g Al
(bilateral motion estimation, BME) 7", BB &L
wERION o SR, il T LT 9 G e 22
S MV ESRAATE, B0 S AMAE D R



- 68 - I 20224

MG . A AYIZ B A R
4nHE B M iz B4 (overlapped block motion com-
pensation, OBMC) ""*', 1] DL /> 55 MV 45 2k 1)
NS

PUA WFFE 05 S8 MV 9% KA piTH 5, (H
MV ORE8f BE A4 B AR A S T —
TSN ME ., Ok i O — b
FUMALRY , B ST PR R R B . SRRl A
BRAH, Sde s BMETFR R, TR ERE Y
MV Hf SR FH 3% 22 7 5% 592 (successive elimination
algorithm, SEA) ™y A 8 &R A 1k 1R R R
FERE AT BT IE 3 10 DAAR B BE Al e iy MV
{0 P 52 M R R B MV, SR 45 SR AR B,
Fr 3R Ak A R b AR R4 TR R
ZL2 Y

1 FREFZEmNEX

AR SCHE s TR TN Bk ) R P
F7R, B e T AT A2 . SRR R R R
KL, PRI SEA #4748 28 ME FRBOL R HL

MV, SR 5 R 2 [ T 7 2 AR 4 L i B 1132 3
EEAIE U ME, 454 TR MV 18,
T FH PR 02 25 4 T4 (v ) i

SRR || b |
4SEA MVF

o

SERER i

Z it
P OBMC > fifEii £+0. 5

FeifEm
o

%
Freall S t+1

MVF

EAE | ¥

——y MV

B1 EFzEmlExRiEE

1.1 Bax

23 () T 2 AR 1) SC B AE T8 S50R 25 AT A
KMk, W HZE AR R AE T H 2, sl
T AR 2 R o IR AR R FEA
HApAH IR, 33X PR He A AKCF F i By
M 28, ik BME 5K if AR5 FE Rl R MV,

SR 5 A AH 2 L it e 142 B0 8 H 5 A Gk
KEBIMV,

BRI

2 ROEER

1.2 X#AME

B B MV 3845t A AR SEACHL i MV i#E 17
TN, B4 ME B35 AT DLGRIE LAl B MV )R
R . 448K ME 76 3Ll B [ #E T BME 553% .
WK 3R, 42142 ME 2 VTR 6 10 N il
Bl (B B RN 8, B
RS 1616, WIFT 248 % 289 A fig # 3
FEVEECER . LA CIF R, 3964~ 16x16 ]| YL
Bode, fdi 48R ME 2R E B K0 E &,
Ut, 5IASEARFIGITTRE 4

Heaebr(i,g)
% - %

B3 £HEMETEHE

BB WIS, o5 B9 73 BFFJE MXN, Fiy K
AN sxs, BEWIEL S MXN/S S FRES, M AN 2
INBERE s B8 B%, BRI ZE AR ER bR G ) FE
RS, MURES -1 i R (i, ) 9SS FE R
FPHHET .

=22f,(i+m,j+n) (1)

P (i) = EZf

,ﬁ;qjﬁ(z +m,j + n)%ﬂfﬁl(l, +m,j+ n)ﬁ?}'%u
FORLHL PG+ maj + n) AR EIZERE, (m,

(i+m,j+n) (2)



163 hSCPE, A — bR T2 (] 00 )32 S A TR bRk - 69 -

n) R R R A HR

TR A E AR R E N p(p =
(i.7)), TEPIADZE Wb X B I 48 R 6 H N )
e, X TZHWIL. B n A REH A (R 52
g, = (x,y), MRAEXSFREN, SFWif 5%
A e B AL R ), MR LR i
x,y[-ror], WEWGWRBEE N, WITHE Y
B Al 1R 22 (8 D, A =NF

D0=||B,(p—v(’))—BH1(p—v6) ] (3)

SO B = o - 1) R R = g - ) A8
FATIA, || 2 nEr L. MR DS, o)
TEFE R OO AT AR B BB, R R LR
ALEA

|P,(i +x,7+y)- P, (i +x,j+y)|< D,

(4)
TR n ML ZEH D, -
D, =B (p-s) =B (p-u)] (5
O Y ATl MV, .
v, =v, = (x,5) (6)

IRJGHB D, = min{D,,D,}; BN, o fFFF
AR, B R TN T R R A DL A R
Xof T ik 7
1.3 MV

i A48 R ME JR USRI MV, S FiT
P HAAR DY A FERIER Y MV e e i, ek
JARERA AT

V.= {vl,vz,v3,v4} (7)

UFTER R FAAR R LR p, WG
XL i) 246 36 25 (R AL B BRA MV

%=a%ggﬂBip-v)—BHAp—vHL(w
Hh B, (p = v) 2 f, P (p - o) FTABFEATHY 1]
| AR LR, o SR

TS F B MV, BESEER BT MV B
BABAE WS, L o5 B9 MVEV, o5, S8J5 FJH OBMC 1
BfosTp = (L) AR EAA -

Sroasp) = 3 wlBY (= )+ £ (p = 0,)
(9)

b, BV, o Aep ANV, kR =A%
B k= IRRAEEI; k= 2R E
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A Spatial Prediction Based Motion—Compensated Frame Rate
Up—Conversion

Ma Wendan, Li Fan, Yu Wenjing

(Department of Network Technology, Guangzhou Software University, Guangzhou 510990)

Abstract: In Multimedia Internet of Things (10T), in order to reduce the bandwidth consumption of wireless channel, Motion—
Compensated Frame Rate Up—Conversion(MC-FRUC) is often used to support the low—bitrate video communication. In this paper,
we propose a spatial predictive algorithm which is used to improve the performance of MC-=FRUC. The core of the proposed algo-
rithm is a predictive model to split a frame into two kinds of blocks: basic blocks and absent blocks. Then an improved bilateral mo-
tion estimation is proposed to compute the Motion Vectors(MVs) of basic blocks. Finally, with the spatial correlation of Motion Vec-
tor Field (MVF), the MV of an absent block is predicted based on the MVs of its neighboring basic blocks. Experimental results
show that the proposed spatial prediction algorithm can improve both the objective and the subjective quality of the interpolated
frame, with a low computational complexity.

Keywords: motion—compensated frame interpolation; bilateral motion estimation; spatial correlation

(E#F597)

Research on Common Mode Anti—-jamming of NSA in 5G Network

Chen Xuejuan', Ye Lili', Chu Gaofeng’

(1. Department of Electronic Information Engineering, LeShan Vocational and Technical College, Leshan 614000;
2. Huawei Technology Co., Ltd, Chengdu  610000)

Absrtact: NSA as a 5G deployment of a transitional scheme, will eventually be replaced by SA network with full swing of 5G
network deployment in recent years. But the NSA network is indispensable and even long—term coexistence with SA and LTE from
the point of view of saving the initial investment. As a typical application of NSA, AAU common—mode concurrency will inevitably
cause cell interference between NR and LTE. After analysis and simulation research, a method is proposed to reduce interference
and improve the performance of NSA cell network by configuring a reasonable power allocation ratio.

Keywords: 5G; NSA; LTE; AAU; LNR; NR
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Application of C4.5 Decision Tree Method in Course Teaching Score
Analysis

Hu Jia

(School of Mathematics and Information Science, Nanchang Normal University, Nanchang  330029)

Abstract: This article mainly for the data mining in the decision tree technology in the curriculum result model application,

andit has used the decision tree technology C4.5 algorithm in data structure in the curriculum teaching process carries on the data

the data mining, and has drawn the concrete conclusion, and it will assist the teacher in the next teaching decision—-making.

Keywords: data structure; C4.5; pretreatment; achievement mining
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ltem Storage Management System Based on RFID and Raspberry Pi

Lu Yisi, Pan Maojie, Zheng Siqing, Liang Huanshi, Wei Zongheng

(School of Computer Science, Guangdong Polytechnical Normal University, Guangzhou 510665)

Abstract: With the development of science and technology and the progress of society, the demand for goods storage is also

increasing. How to manage goods efficiently has become a problem of concern. To solve this problem, we take raspberry pie as the

control module, combined with RFID and 4G technology, and developed an item storage management system to realize simple and

efficient item storage. The system consists of the following parts: the perception layer composed of raspberry pie, RFID reader and

tag, the transmission layer with 4G communication module, and the application layer composed of web system and cloud database.

At present, the system has been put into use, which reduces the expenditure of human and material resources to a certain extent

and improves the utilization rate of goods.

Keywords: RFID technology; goods management; raspberry pie; 4G technology
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Research on Autonomous Navigation of Mobile Delivery Robot Based on

Shi Jianzhuang', Zhang Guowei'’, Lu Qiuhong’, Huang Wei', Wu Songlin'

(1. School of Automation Engineering, Shanghai University of Electric Power, Shanghai 200082;
2. Shanghai Heshi Intelligent Technology Co.Ltd, Shanghai 211000)

Abstract: Indoor mobile delivery robot is a new kind of robot, and path planning is the key technology of mobile robot re-

search. Aiming at the traditional A" algorithm in the path planning of indoor mobile delivery robot, there are too many turns and tra-

versal nodes, which easily lead to the problems of shaking and slow delivery speed. An improved strategy for A" algorithm is pro-

posed. Firstly, the heuristic function is improved to reduce the number of traversal nodes and the search time. Then, the key points

are selected to replace the Openlist and Closelist points in the traditional A™ algorithm by combining the Jump Point Search, and

the redundant inflection points are deleted to improve the operation efficiency. In order to verify the performance of improved A",

the company map environment was simulated on the grid map, and the robot was simulated to deliver coffee from the front desk to

the desk in the conference room and exhibition hall. The results show that the improved A™ algorithm has fewer inflection points and

shorter search time, which can meet the requirements of coffee delivery by mobile robots in the indoor scene of the company.

Keywords: indoor delivery robot; A * algorithm; heuristic function; jump point search
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Design and Implement of Marking Software Based on Java Swing

Wang Yong, Hong Jin, Du Lanlan, Wang Shengbo

(Air Force Early Warning Academy, Wuhan  430019)

Abstract: The process of plotting target course can be summarized as marking and plotting, among which the key point is to

find the target plot accurately. At present, there isn’t a proper marking software neither in academy teaching nor unit training. To

solve this problem, the author develops a software which can realize a step—by—step marking training. Using C/S architecture and

Swing, a GUI tool of Java, the software can map the interface of polar coordinates scanned by radar, draw azimuth-range auxiliary

line, and monitor mouse clicking events. In this way, students can have the marking training in computer.

Keywords: mark—training; C/S architecture; Java Swing
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Research on Campus Second—Hand Trading System Based on Improved
Collaborative Filtering Algorithm

Xu Nuo', Gao Yao"?, Zhou Wenzhu'

(1. School of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou 412007;

2. Business school, Hunan University of Technology, Zhuzhou 412007)

Abstract: Aiming at the current market gap and real needs in the field of second—hand goods trading within the scope of col-

leges and universities, a campus second—hand goods trading system ‘School Market’ is designed and developed. Through this sys-

tem, you can publish information on idle items, browse the products released by others and buy them. The system is developed and

implemented based on the WeChat applet cloud, using Tencent cloud services to replace third—party servers, which has the advan-

tages of no installation and registration, high development efficiency, and low operating costs. The traditional collaborative filtering

algorithm is improved, the label evaluation method is adopted, and the K-nearest neighbor model is used to calculate the recom-

mended products, which improves the user experience. The platform has been running for several months in Hunan University of

Technology, and the number of users has continued to grow, which has been widely praised.

Keywords:

trading system

collaborative filtering; K-nearest—neighborhood; WeChat applet; CloudBase; campus second—hand market;
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Design of Market Entities and Trading Results Query System in Public
Resource Trading

Fu Hongyan
(State Information Center, Beijing  100045)

Abstract: The entities related information and trading results information can simplify the bidding process and improve trad-
ing efficiency, if they are used reasonably in public resource trading. Based on the application, the integration and sharing of re-
lated information resources is proposed for trading business. The structure and functions of market entities and trading results
query system in public resource trading are designed, and the innovation and application effects are summarized.

Keywords: public resources trading; entities related information; trading results information; query system

(LBF837)

Application of Big Data Visualization in Urban Planning

Cao Xinhui', Cao Jinjin’, Xu Lijuan', Gong Jiaming', Zhao Qian'

(1. Guangzhou Huashang College, Guangzhou 511300,
2. Design and Research Institute of Second Navigation Engineering Bureau Co., Ltd. , Wuhan  430000)

Abstract: Urban planning is an important guarantee for the development of a city and the development goal of a city in a cer-
tain period of time. The large—scale and multi—dimensional characteristics of the data make the traditional urban planning method
difficult to bear this task. At the same time, smart city and information construction continue to develop rapidly, and big data visual-
ization has been widely used in the practice and research of urban planning industry. First, it highlights the necessity and applica-
bility of big data visualization for urban planning. Secondly, through examples, we can see that the quality and efficiency of urban
planning scheme based on big data visualization have been significantly improved. Finally, the future development direction and
challenges of big data visualization are discussed.

Keywords: big data; urban planning; big data visualization; traffic big data visualization; environment sound big data visual-

ization
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Design and Implementation of a Platform in Tibetan Culture Museum

Wang Chao', Ni Shengqiao"?, Pu Chi'

(1. School of Information Science and Technology, Tibet University, Lhasa  850000;
2. School of Computer Science, Sichuan University, Chengdu  610065)

Abstract: Tibetan culture as one of my country’s extremely distinctive ethnic culture, its reservation, inheritance and carry
forward is of great significance for my country’s national cultural diversity. The article describes the design and implementation of
a Tibetan Cultural Museum platform. It adopts the development model of the front and rear ends, based on the Spring Boot Frame-
work, Vue and other technologies, and realizes a history, Tibetan language, Tibetan clothing, Tibetan opera and Tibetan dance. The
Tibetan Cultural Museum platform of multiple content modules; and achieve dynamically added and modifications of platform con-
tent through the background management interface.

Keywords: Tibetan culture; online platform; front and rear end separation; Spring Boot; Vue
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Research on the Construction of Reading Behavior Knowledge Graph
Based on Graph Database

Chen Guangyi, Chen Yiming, Wu Xiaohui
(College of Information and Intelligence, Hunan Agricultural University, Changsha 410128)

Abstract: Smart library is an important foundation for society to form an intelligent learning environment. It should be able
to provide readers with personalized and intelligent reading services. This paper studies how to obtain the behavior and habits of
readers when reading online, and the content of constructing knowledge graph based on graph database. Firstly, it compares and
analyzes the current knowledge graph construction methods and framework; Then, combined with the bottom—up construction
method, according to the steps of knowledge acquisition, knowledge representation, knowledge storage and knowledge visualiza-
tion, the construction process of reader reading behavior knowledge graph based on graph database is studied and gradually real-
ized. The results have laid an important foundation for further research on how to provide intelligent reading services according to
the needs of readers.

Keywords: knowledge graph; reading behavior; graph database
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public static String faceSearch(String token) {
Gson gson = new GsonBuilder().create();
String url="https://aip.baidubce.com/rest/2.0/face/v3/search";
String s = ImageToBase64("#tib\\1.jpg");
try { Map <String, Object> map = new HashMap<>();
map.put(*image”, s);
map.put("liveness_control", "NORMAL");
map.put("group_id_list", "xh_0713");
map.put("image _type”, "BASE64");
map.put("quality_control”, "LOW");
String param = gson.toJson(map);
String accessToken = token;
String result=HttpUtil.post(url, accessToken, "application/json", param);
System.out.printin(" S ABEELLIT" + result);
return result;
} catch (Exception e) {e.printStackTrace();}
return null;}‘
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Design and Implementation of Smart Door System for Face Recognition

Han Peishan, Zheng Xiaojun, Xie Song, Huang Xiangqi
(School of Computer Science, South China Business College, Guangdong University of Foreign Studies , Guangzhou 510545)

Abstract: In order to ensure indoor safety and meet the needs of the current epidemic prevention and control, this paper de-
signs a smart door god system. The system uses Baidu Al open platform to realize the functions of face information collection and
recognition. The monitored face data information Real—time transmission to the developed WeChat applet interface and inform us-
ers to ensure the identity of the visitor and ensure access security. All data is transmitted to the applet in real time through the
cloud IoT platform, which is convenient for users to control and monitor in real time.

Keywords: internet of things; face recognition; applets; liveness detection; cloud development back—end technology
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