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Layout segmentation based on Multi-WHFPN and SimAM
attention mechanism

Yang Chenhui'  Zhou Xiaoliang' Zhang Heng' Sun Zheng® Ye Ning'
(1. College of Information Science and Technology, Nanjing Forestry University, Nanjing 210037, China;
2. Nanjing Lantai Information Technology Co. , Ltd. , Nanjing 210009, China)

Abstract: As a pre-processing step for OCR, the layout segmentation technology is receiving increasing attention from
both academic and industrial communities. To address the problems encountered in layout segmentation, such as slow
detection speed, inaccurate boundary detection of target areas, and easy omission of small targets, the YOLOv7-MSY
model is proposed. Firstly, the Multi-WHFPN network structure is proposed by combining the idea of residual
connection, and trainable weighted parameters are introduced to highlight the importance of features and add a small
target detection head to enhance small target detection. Secondly, the SimAM attention mechanism is introduced to
evaluate feature weights in the 3D dimension without adding extra parameters, to enhance important features and
suppress invalid features. Finally, the YEIOU is used to replace the original model’s localization loss function, which
improves the convergence speed and regression accuracy of the model. Experimental comparisons on the dataset
provided by the Jiangsu Provincial Archives show that YOLOv7-MSY is more sensitive to boundary detection of target
areas and performs better in detecting small targets. The mAP@. 5 of YOLOv7-MSY reaches 0. 871, which is 7. 84 %
higher than the original YOLOv7 model. The layout segmentation effect of this model is superior to other types of
layout segmentation algorithms. It has good generalization performance,and the layout segmentation speed is relatively
high.

Keywords: layout segmentation; YOLOv7-MSY ; Multi-WHFPN; SimAM; YEIOU

0 3 = e &, CF 5 R Coptical character recognition,
= OCR) 2 AR SR Tl 8. OCR AT LS 48 5K s
ENTHEBEH RS K SRR T E At FE A LTR80T L ST Bl s al LS o ik —

W H 199 :2023-07-31
* BT H . B K EH S &R (2016 YED0600101) 3 H #% )

* 159 -



5 AT & v F o

T # K

LINTARIH . BT RS SCRIA R 5260 SCF ALk, 7T
AR & KR GRAR S5, T SRR 5 2 SR T 422 4 T
OCR 3CFR N B AR AR o 1k 5] BEAR A2 0 . R 20 80 R
OCR (#7004 B2 T AE 5 A 197 45 SCF I B R 4% JRERAE 43
BT AN X8, B % 45 A X 38040 5147 OCR SC iR 51
A RAE AR OCR (38 50 Al 3R 3R A5 KR 42 = . W 9 50 A5
RO I CRT B Sy T (0 A A B 07 SR o D) = N v <
AFRAE B ES 2 T R S XU A 432 bR AL | A
SRR A

I AR Sf R TAT 3 251 ) AH S BIF 5 3 22 1R 48 H b A T A
JEFE . T UREE 2% 20 1 B AR A DU 5 2k O B0nT L4 R w2
B B bR RS M 7 B Cone-stage) 5 UK Bx B b 46 M 7
(two-stage) . LA B H AR A& M J7 1% 38 2 8 A8 J2 A 81 05
BEREABBMZM S, Zad iz B HESRER RS
A YOLO.SSD 45 W B H A fe i 35 3k i 3 2 JE AR 2
T 5638 A 4 U 28 1) 45 15 3408 1 X 3, P 3k T B X J gk
1T IR E AL J2 43 28 TAE . BL Faster-RCNN % ik {3,
FEZ AT F AR 4% 09— 28 TAE S e, i AP V4R T
— Bl Z AR Rl A B 25 L 4 4%, 1 B DeeplabVs i HR Jf:
1T 4 71 RS, IE VR0 G G R AE X 2 A4 5 A Al —
P Ak, o Joc 5 157 FH UL A 4 (L 32k b PRl A 7R O 58 RS SO A
R E R 5 RE LS IR % T 1k B 5 R T A SCRY AR B
U AR AR 20 0T I SO A R R A, Tian SR T
CPTN 5532, Al FH 4 AR Anchor 198 1] 4 B2 [ 2 24
16 MR L, Sy 1 n] K, R U IR
W 85 A I /0N T e R AE 20 5 B SCAR AT AT v A3 E A
R U AE 40 %o 4 B i 20 A Ak SRR B 1 R R (R B e il £k
B T SCAR A A I A R R 25 . 3R AR RN E T Faster-RCNN
RO, T O % Ak PAFPN #EH, {0 AL B AE KN BEE
i FH 22 ROBE YINRAIL 1 ok B8 5 50 12 7 SR IX 3 e o 5 43 2 v
RS BE AR A R S — A i 300 0 A A B O 0 7 B Y
T4k ¥ 5 f5 Ab BRARAE . Liao Z5M 42 Y TextBoxes+ + %
AT DL AR AR B 1 R AT 4 28 5 1S, 32 5 0k &5 4 7 SR
2 AT R DR, SCREOR HI) DY 2 9 SCAR R I L {H e AR 5 ) BE
1K G ST A B AT R KA. 2017 4R K R TE
CVPR by EAST 3k 1 4 35 BUpf 28 ) 45 A5 7 , 1 3%
A EME B A B A S0 B AR KO A8 IR A R
B0 A AR B SO T 83 K SO R S A T
BOR KA, Lin Z 1M FOTS 8806 SCA K -5 307 51
LGB — R, R 5 AR B 2 ) e S BURRAE G T
R 5, 2 — A T U1 i 0 s 280 o DI SR A 1) SCAR A2 A7 )
2 TR BARER R L (0 BRI

T TR & Bl B OF 0 B AR E O, SR A
YOLOv7-MSY #ERIGE A7 A0 3, 1 538 a w0 450 180 v i
TR & 7B 2 A SR AR T R AR AR B 72 B4R AR 2K OF L
FEAR T IR o BT A /N BAR st . R 5IAER
FIHLAT L AL A H AR AR S I K MR AE 90 T8 R AE

+ 160 -

a1 AR TR AR L G SR A 2R R RO SRR RE A L Bt T
5K RS K T AE 15 0 S AE F) R ADLEE 99 A5 L 32 T 1
TR ] ARG

1 t#HxIE

1.1 YOLOv7? &N 43

YOLOVI" & ¥ # YOLO &3 BArf i &s., B8
5~160 fps W3R [ PN 119 3 B ARG 8 A T K38 4r H i 2
AR EARK I 28, 3 BL7E GPU V100 44 56. 8% AP, 1
R JE T A B A B WU T 30 fps 19350 B AR 25 b
. YOLOVT M85 faji s, R 2 AR . ETH
% FRESFEH 2 LTME,. mE 1R,
1.2 FEEHAHH

M IR BRI, T LLE i ML R R
SEAERENTHFS . WL T BTSN S
8 22 U ASE RN 199 3R 36 il ) 30 25 B R, 5 b ] B AE Y A i 0 1
BEM SRR, R T OLE AT U AR {5 B g
X EEAE B AR, R TO AU S AR, LUIS B 5 IR A &L
5 B0 B Y, T4 = A 45 0 A R 8 S5 ki . o LY
A 25 (B R R A AL 5 T R R AL A R AL T
R I 4k VB R v i A T A3 AT Ak S S v AL
2 AR 1 308 T 7% R R R X A T AT 0 AR, ofe 3 A w0 o
T T DR TR AR

X YOLOvVT W45 20k 5258 & B0 A8 AR 1T 42 B i
2 rh S T A W — T B A L ) G A R AR T G )
25 5 200 CFEAEE B R R AR X . sl s on i =
TIHLHIIE SR T YOLOVT W 48 FEAE 48 HUGE 7 , AT 3 455 78
K 68 77 .
1.3 EEFHRKEE

A6 B ARA I 819458 2k bR RO TV Ak ASE TR T A o B
PER SN R 2 — B bRAG DA 0 38 4 75 22 100 45 1 1
P57 5 R /I o DA R L DK G o s o il ke . AE IR IBT ]
HBE TR 2 25 3] G fuf DA P45 v 2 BBOCREAIE , I 26 T0000 4 A4 7 B
7 T 1 A A RN

[ 151 45 2 R SR 5 2R 1) 2 B (] ) — A B A R A
B AT bR TN AE 5 ST 2 8] A K 2% 7 ok Al
TR P TN VR L T SR AR AR 7% T 0 AE 5 S ) £ R
K/NAEF B, Bk pRE AR AR /N s i Z M AR K

FE B AR A 0 52 B R TR S 8 2 eR A e B A A2
B Z P R 2 R a0 YR B RIS B0 4R 0 R S B
TY B AT . AN TR B8 458 % PR 402 X AR TR fy )11 5 R 4 28 7 AR
AN IR B 52 e PR Ok R B TR B s AT B R AL

2 YOLOvVI-MSY & g

2.1 Multi-WHFPN W48 4544
YOLOv7 ##) i 11t PANet W 48 45 #4955 A [ RBE 19 455
fEHEATEL G , PANet R &5 W1l 2 FT 7R,



WEE F. A F Multi- WHFPN 5 SimAM & & 4 #u4] 89 ik @ & 2 5501 ]

FEETHE

SPPCSPC
[CBS |

20x20x225

40x40x225

~~(REP_J_CBM }- '

—1s-1 k351 k=352

k-1 R ! '
(e - e | L 0

0=ii2 o= o=
[ sppcspC__ R (:m

B 1 YOLOv7 55 &

20x20%102 4

40%40%256 I

80x80x128

20x20=102 4

‘

40x40%256

a

0
@ ¢

80x80x128

.

[ 2 PANet %451

PANet [ 4545 F4 5% H 181 7 AL 1 75 208 A W RO
FO R AIE P BEAT B R DF R A X R T XA R TG, B %
JE AN TR) ROBE B9 R i P17 5 2 19 0 T ) B R A
BT I HAZES AT A JA S G A HL A il
BT AR X T SRR A AR RN R HE S
BEIE S 2 BT S AT B0 45 A8 A 1 A A
fiR%.

BEXT DL L DA SCHR TN 22 )2 AL Rl
(WHFPND' 258 N B T 0415 0, O B R5 AR 47

JNAL LG REAS [R)REAE 1) 5 2 A8 B B0 X 4. e Ah S Tk
MRRAE R L A A ik 22 7 B 1 BB WHEPN o 78 i 9k BR
ik, IEXEARF R ERRAE R L0 5 AT T R AR B
KBME R &R F B RE . BT LMERZE K
PRRAE SR L, 2 MBS B M M M e, RAA T 2 EMW
WHEPN 4548 (Multi-WHFPN) , )5 8 7 #2 FHA R (1 /N
H A7k 0 58 0 76 B 1Y =2 A Sk i JE Al B 3 — 2/
H AR Sk, 8 32 T 48 55 — Ui /9 160 <X 160 FRAIE & 5
F T WL A 20 X 20 B FRRAE B £ 0t =K LR FEAR BN
160X 160 HFEAF B A7 R AiE fil A, A8 4 AT AN 640 X 640 % A
P s U 3 i e /N H AR R 8 X8 A8 4 X4, 4l /N Ry JR ok
B DU 42—, Multi-WHFPN Z5# il 3 s .

Multi-WHFPN ) fi§ A C, = (20, 20,512),C, =
(40,40,256),C,=(80,80,128), C,=(160,160,256) , &
A~ Multi-WHFPN 7 s #0023 % 5 AR AE 3 47 A, 3% ffi
PROH T — b T 7k X ik B A AT I

AR ICHY Multi-WHFPN SR PG I3 — b 5 ik 5

+ 161 -



5 AT & v F o

20x20%512 {’____\

-~ 20%20%512

40%x40%256

80x80x128

\ 40%40%256

/
’
CS

160%160%256

Softmax FHABL, FHEK IR # [0, 1 ]2 M (HE RAE
PR 1 VI S 38 R A FE A S R
Z’_a), . I,

e + ijj

H, O B8R E, T, BMARE, o, Mo, #2%
AL i AL TR » e J&— DR/ ESE L B 1 U 2RI 466 i
AR O, B P A RS E E

B3 3 2T, — KR AT A, —REZWA
TR KREMAT AL 2 RE 1 AT RS
SEE2AWAMBLESEIAWA AN, B2EE 1A
RN XU AT S AR C, X C 3EAT BRAER
SRR IEM A AR .

. . w; * C? 4w, » C,

C,, = Conv( P~ ) (2

Hp, €V 32 C) AT ERFERSER BT C G, R
AN UAESRS C 4T FRFEIRAE . 0 X C, AT FR
R R I ER w, & C, MILE,Conv BHRRAE, B4
T R

C’,= Conv(Concat (C,,,C,)) (3)

R T TEARIGIN K Z TF 8 115 &0 T Rl A 8 2 B9 ReAiE, 1k
SR HG N — ZR ARSI AL TR — R R IR A C, B A F

+ 162 -

(0] (D

o ) S

B 3 Multi- WHFPN [ %% 45 14

B A R AT B R R B AU CL
ST LA 3 24 2 A AT A AR L A
G5 N
w; * Cy+aw, » Clitw, » C\™
C34 = Conwv( €+w3+w’1+w5 ) )
AT LTS
F’,= Conv(Concat (C4, .C")) 5)
1R LA DU A SRR A SRR

. c (ws  Cy Hawp s CE 4y o Cllm 4y C;duwn)
1231 = Conv
’ etw; Tw; twgt+o,

(6)

LN R R AR

F' = Conv(Concat (Cys,C,)) 7

Multi-WHFPN 25 # # f F, = (20,20,512), F, =
(40,40,256), F,=(80,80,128),F, = (160,160,256) , %
Jo R 4 R4 5d RepConv $:1E J5 25 A K I 3k 8 17
Rl
2.2 SimAM iEE A&

B — e R L T RO A A S R
SimAM & & S ALH DY 0] RUFER B A SN S 58 Rl
TE 3D 4 B2 PEAL FRAE AU L 8 Jm 3D 2 O BCE R = E W
B4 fis, Wit 5] A SimAM FE MU ke 18 5 7 4% AR



WEE F. A F Multi- WHFPN 5 SimAM & & 4 #u4] 89 ik @ & 2

%1

A3 v B0 SO AR B R A5 B AR I AR AL, 38 O o 4
H R0 T e BT 43 ) e R e I B AR B RRAE SR AT AL
3DALE

K

H]|
w

&4 3 3D AERE R

SimAM & ) L i 51 A 38 el o 4k ) fE i
PR IR PR B A it 22 70 ) o AR L BB A R RO LI

1 M—1
e, (w, b, sy.x,) = M—l;(ili (wa, +b,))" +
(1— (w,it+b,))" +Aw? (8
Horp, t BAMMZIT, x, &R —A4 88 A 5 H Al
20x20%512

Zt, M = HXW.H 2R AK R WEE, W2 AR R
MR, w, BELE, b, RIRBAE, A WS, *
A R A SR w5 F AR AR R BT L B e, fe/ A
M f BT e, T

4"+ )

e, = = ~ 9
(¢ —;1)2 + 262 422

Hop, = %Erd — ﬁzu it Fakfedt
B e TR L FE T R 28 T 5 Al T 1 28
LA PR M2 T R T T . & SimAM HHe
e

X = sigmoid(%)@X (10)

FRGE T 1/e, SR IO BB, I X H gk 4T
JACALFE, BN 5E SimAM EE A HLH A YOLOv? $RE
G FEETR A W R SN 5 R .

20%20x512

40x40x256

80x80x128

40x40%256

80x80x128

160x160~256

Bl 5 5IA SimAM E 5 A HLH Y Multi-WHFPN M 4%

2.3 YEIOU Rk if £

10U ik R &% 3 T BUNAE 5 B IR E S b L,
B 2200 T P AE RN 5 B I T 00 AE A D RS BE S L B B W
GIOU™ it e 1 3% — [ B3, 7S 3 224 99 00 A 7 B SAE P9 3
THIMAE 5 M SSHERY 2240 0,GIOU 1B 4L 10U, Jo ¥k 3
FROMAE B4 3K . 5 4R LAY DIOU™™ 3 35 0 HE 5 20 52 HE
MO SBE B AE BEL  T X — A, A R R
JUFp [ U3 458 2 o 50 V8 A s TOUIAEE 119 K 5 98 A% 1, AR SC
FTF EIOU™ B 2 sR 8, BT T8I0 YEIOU 451 2% bR £U 1
Sk 4 000 8 2 R A

EIOU #12k bR B 25 & % 18 T T AE &5 1 50 4 & &
D SRS KX SAEERE, Ll =808
BI0U 2K Loy s 0 BEEHRR L., MK L, L
HHEAXWT .

(b ,b*)
Liov = Liow+ Ly +L,, = 1—10U+7(uf G
ol (waw®) | pf(h h*)

(w)? (h)*

FoA w0 R S AR L SN R I B 5 104 f /N T
B4 56 T 5 (D50 ) o FLITHE A FMAE 0> £ 2 1] A R X
FEES, 0w w®) Form BSEHE TN BUNAE 56 1 22, oA h*) F
7 B SHE AV AE 5 0 22 e cw® Vo Jht 43 T 2R R T AE
HEAMER TR .

EIOU #2% of 5045 000 HE /) 4 S8 98 A B 1R, e 1
DIOU #1 2k #R %5 T30 AE 55 22 5T HE A 81 85 4 2 19 [al 8, O HL
B K5 A TR B R T TR ) i SR B S [ AR B

JEIG 1 ETIOU sR AU SR 1% . o T 0 — 25 2 7 0 0 A
it 2% pR B B W S T L 3 YEIOU fnat(12) iR .

+ 163 -

=1—FIOU an



IRV W a

T # K

a2

JEUA I L sov 5 Lygiow #0EXF EIOU Bk K50, H R
FRIH 0, FHLZ T s Lypor HMZKIIBEBE W L prop TR A
WU SR BT, BEAh, Lypov BRERRIBEBE R EIOU {H
B3 R B AR . 24 EIOU B T 1 B, Lygor MR

1 10U
Lysion = - % (IEIOD )y

B T8 X R Lypov EA RAFHY B 350 9835 Mg
LEI()U L3‘11)/151()1»' Hﬂgﬁxj tt@ﬁu@ 6 ij/j—‘o
5 -
4 -
23T
27 YEIOU-Ioss
1 L
EIOU-Ioss
0 [ L 1 1 1 1 1 L 1
-1.00 -075 -050 -025 000 025 050 075  1.00
EIOU
Fé—] 6 LEI()U 5 LYEI()U HH@%XTI tt[zl
3 XWERRSW
3.1 LBEREBES5SHITE

H TR S 8 2 P 1 1 2 8 AR SR AR IR 19 52 56 3
B S ARBE SR BT AN 1 PR

F1 HREHIFRE
£ Bl
P Intel(Rz Core('TM) ‘i9-10900K
CPU@3. 70 GHz
WAE 64 G
2R sk RTX 3070 Ti 8 G
T EE 2 S HE 4L pytorch 1. 10. 2
BERSG windows10
YT B R Adam 840576 XA 17 A4k, 38
Z LRGSR BNE 2 PR,
F2 XWSHIELE
UER S i1
AR B (Epoch) 100
Ak %% (Optimizer) Adam
i AR (Input size) 640 X 640X 3
& K /N (Batch size) 12
24 2] R (Learning rate) 0. 001

+ 164 -

3.2 LBHEE

SIS B B S VL0 A RS SR IR SR AL A0 T LU AR AR A
o BR AR TR N 2010 4F~2019 4E BT A T8
B, A SCREER T HAd 3 212 RIR4AC. RAE R~
4 480X6 340 183, Wik R LI T LR 7+ 2+ 1 1Y L Hl
K5I g IR R R AN AL . B B AR 2 X S iR 4R Rl
4y 63k (head) (B (title) | 1E 3C (text) B F (picture) Y
DX . Bt R B an 18] 7 R

.
ERANESEARA WARE "W — s

[TTTTTELTIRPPRTPRRY

HMQ:@VW’P"&SN
i! i 1

. . a -
ERRE-ReuReRE s U

B 7 B AR

3.3

TR
T ARAT I A LA H R UL A 15 B A D PEAN 5 A

WEB % (P) I3 (R R MEB I (AP) L JE BEAM BRI
K B (FPS)Y Y, AR AT .
T,
P =577 X 100% (13
R = 100 1
T E, < 100% T8
AP :JP(r)dr (15
2P X R
B = P +R (16)

Hep, T, MYIERIRBI A IEREARN R, F, N
R AR ARRR, Fy Nt i IEREAS R B0, 7R
F(P)FIA W (RO F Gy 2 b, il 26 5 4 B il BBl A i) THD
BN AP, BT 200 AP B F3E N mAP, &L L o0
BB 0.5 B mAP, Bl mAP@. 5 /£ HiFHr 545 .

3.4 XFLERIE

hT W UE o HE Sk M A Rk, B T EAST.
TextBoxes ++ . Faster-RCNN.SSD, YOLOv5 5 YOLOv7-MSY
AR A B TR T BEAT X e, SCUR 25 SRk 3 FiR,

LY B FI, YOLOVZ-MSY [ FPS LLAM 1 4 35 48 b
WO T H AW . HEG R L B R I 1Y TextBoxes + +



WEE F. A F Multi- WHFPN 5 SimAM & & 4 #u4] 89 ik @ & 2 1]

®3 XLRER
Y HER R (P) A ER) mAP@. 5 F, For ) BE / fps

EAST 0. 833 0.783 — 0. 807 16. 8
TextBoxes+ + 0. 861 0.742 — 0. 804 11. 6

Faster-RCNN 0.719 0.503 0. 698 0.592 14
SSD 0.571 0. 447 0.351 0.501 91.3
YOLOV5 0. 705 0. 811 0. 805 0. 754 64. 9
YOLOv7? 0. 849 0. 809 0.816 0. 829 59.5
YOLOv7-MSY 0.871 0. 856 0. 88 0. 863 53.8

W 1.15%, A3 100 F L R B IR 4R B YOLOVS & 5.26% ,
mAP@. 5 [ EMEIFH YOLOV? & 7. 27% . F1 LR M i
B YOLOVT i 3. 94 %6 , I ELAG I 3 5 A 7 45 i 7K OF- .

Wi R HE A BT = A YOLO & 31 & 1k EAST,
TextBoxes+ + ., Faster-RCNN 5 YOLOv7-MSY hi 1 43
FIORXT B R 4 iR . R T 48 T o BIROR G 7 o RE L TR

AT LA 53 A H 09 A s {5 8 f AR 7 DX Jsl A7 231 €
BUFE A6k U (@ 3F050 L b U A8 @ B 58 L SO 4 (B 0
FONERY TSP

PLa 28 2 9 INZE M B D5 KE il LU . YOLOVT-
MSY fEAL BRI 1) HL 1] B 558 A 9 b A i 2 B 010 B, Al fr)
TR 3 50 U s R A A 4 15 L

R4 MESEBRI

EAST

21 5 YOLOv7-MSY

@ [ e

TextBoxes+ +

17 om

Faster-RCNN

VL b 4 0 o an sk 5 iR .

M2 4 T LLFE ), Faster RONN BRI %, 5
EAST S840 L YOLOvVZ-MSY X H #5157 4 18 50 58 i o
Wi, 3 H YOLOv7-MSY [t TextBoxes—+ + 5 48 £ $8 51 /)N
HA%, mT LR R4k rh B W B R F Jr 4 FR . T
TextBoxes+ + W 45 — $6 5 FLAY 1 &L, IL A, YOLOv7-

MSY it $i 4 it 1 1] R v SC S R0 5 g0, B R R
R ARAUE T B R e b S, B S Sk AR
HoAth 3 AHE AR IR H

SRR UER R (17 A R RE LRI R H . 2% B R
BRI 3 A [ 28 780 11 4 400k 47 X6 L a0, 52 46 25 1L n
£ 6 FR,

« 165 -



5547 % W F o H
x5 bAWMKE
YOLOv7-MSY
.._...... ||
%
|
6 TREHFEESLIXE
AR HR S A PRER I 4%
P R F, p R F, p R F,

EAST 0.812 0.762 0. 786 0. 837 0.751 0.791 0. 816 0.779 0.797
TextBoxes+ + 0. 866 0.733 0.794 0. 856 0.761 0. 806 0. 871 0.727 0.793
Faster-RCNN 0. 682 0.493 0.572 0.703 0.551 0.618 0.721 0.526 0. 608
SSD 0.612 0. 399 0. 483 0.594 0.492 0.538 0.576 0.473 0.519
YOLOv5 0.729 0.794 0. 760 0.736 0. 826 0.778 0.715 0. 833 0.770
YOLOv7 0. 854 0.814 0.834 0. 846 0. 822 0. 834 0. 837 0.792 0.814
YOLOv7-MSY 0. 882 0. 859 0.870 0. 864 0.861 0.863 0. 856 0. 848 0. 852

+ 166 -



MwEE . KT Multi-WHEPN 5

SimAM & & A ALl 8 R & o E 514

AT LVE H YOLOv7-MSY #BITE A [F] 2 B4 | i) v
W% P, A % R DL R 405 F1 00 T3 R 2858 12
YOLOv7-MSY # 8 BA7 B4 193z k4 6e
3.5 EEhxIe

o B I S A AT T U ST, B T 5 kB

Wi A &%, 3% Mult-WHFPN, SimAM #l YEIOU
B, Rl sk TR MR RS ML a5 R, LRg R
ms 7 i,

ST SE SRR AR B AR 0 AR P o RS A DU
IR AR — B R KT, EH IR IR A PANet M 4%

7 EHRMXBELER
[ HER (P A 1% (R) mAP@. 5 F, o I 3 B (FPS)
YOLOv? 0. 849 0. 809 0.816 0. 829 59.5
+ Multi- WHFPN 0. 861 0. 787 0. 808 0.822 52.6
+ Multi- WHFPN+SimAM 0. 864 0. 813 0. 841 0.826 47. 4
YOLOv7-MSY 0.871 0. 856 0.88 0. 863 53.8
B Multi-WHFPN J5 A5 70 o i 2 48 5 3 i, {H A [l
T F R, FAE Multi-WHFPN F1#8 A SimAM 717 J1 4L
WZ)E,. AERE mAP@. 5 A T WRIES., R5ERA 0.10 1
R BRBCE S YETIOU 451 2% bR 8 2 5 50 3 1) 45 300 Ay )
PEBEAS B T 3k — 25 $E L I EL ARG I o B AR 4 T AT — 2 i Tt 008 |
T 13.5%. & & YOLOv/-MSY # % M #% F J& B \\
YOLOvVT7 £ B0 &G 85 RPBEAL T 14.6%, A RE & T 006 F N\
5.8%.mAP@, 5 2T T 7.84% ,F1 4R E T 4. 1% . K I 3
15 [ b A K 004 YOLOVT
YOLOv7-MSY # 5 JF 4 YOLOv7 #5581 7 3% 4¢3
YOLOV7-MSY
TR HY loss HIZEXT L &l 8 BrR . 0.02 |

INE R AT LU it 5 19 loss 1 2R b el i BT 9 Loss
M TR B e, B A IS, X 2T
YEIOU H#7 & T Tl HE 15 2 bR, B 00 451 2% pR 4 B 4
T H A5 HE 3 4 R0 FE X A BE L OF HAR AR TR B B
BE AT S0 e 1 e SO BE

40 60 80 100
epoch

Bl 8 Bk ERTE loss Xt L&

20

ARZ85E YOLOVI-MSY B8 43 115 5 1 25 5 15 545
UGEIRRT AR 8 BTR .

®8 HMIEHRXLL
YOLOv7-MSY YOLOv7
> samm S g samm
1‘{.5Fﬁiilﬁ%iii't‘;-ﬂl“ﬁ i mﬁ;ﬁﬁmm it L‘rl’(iim%$ﬂ£{-m TR grmzen ek

-~ m—_
3 R A Bl g B R

AR

+ 167



5 AT & v F o

T # K

MESATLUE B . FEOA 5O YOLOVI-MSY # 7l
e YOLOv7 BRI B AR 7 564 P00 50 i ik & i il
T T ERZE ML 552 P2 & T B R T
H A5 i1 L% AT RE 6 AR X 57 G 0 B ARk A
QU@L LLE 1 YOLOv-MSY #2581, YOLOv7 5
TS /I E A 14946 D0 BE B 58 L ok 2 B SR AR BB g T
H A A I Sk, M 32 T A0 Y AR N BE s A © &b
YOLOv7 il Tz BAr, X2 H FEIAT SimAM 1 &)
ML B0 T A3 SR AE DT A TR AE 2

4 % i

B IR T 43 F] L BT YOLOVZ-MSY #8115
Jefii il Multi-WHFPN [ 2% 4544 {0 J5UA 19 PANet B4,
Feor SR B 0 RRAE O HLROm T/ B B A Sk nas T
/N BARKEIRE 75 5] A TS SimAM & L] 25 A B n
RN 2 B R AL B 8RR SRR AR WD RRAE & R K
YOLOv7 5 952 {3 451 2% bR ECE 40 YETOU 451K bR 4K
L s T00I0 HE 5 20 SSHE AR 0L 2 L OF HL32 T T RS Ay e 8
RS MRS R . Bn (8l 4R B R ATk, Se g 4 R R
W1, YOLOv7-MSY 8 i i 7351 19 28R F i YOLOvT
o0 24 L T 20 B R T 43 R 4% O LA PR B, ER
[ ECHE B b HEAT 0l R R B R B 5 . B R APz
PEVERE 1250 B A 5 1) R TE 43 30 2 i 5%

S % 3k

(1] MEAY R, 5 5. 2 ARG 09 SOR 1B 5O TH
eI B G 22 4 . 2020, 25(2) - 311-320.

[2] TIAN Z, HUANG W, HE T, et al. Detecting text in
natural image with connectionist text proposal network[ C].
14th European Conference on Computer Vision (ECCV),
2016: 56-72.

[3]  FuKGE. 30 [ SO e 23 A S B R PSR (D], &
JK PRI K7, 2022,

[4] LIAO M, SHI B, BAI X. TextBoxes plus plus: A
single-shot oriented scene text detector [ J ]. Ieee
Transactions on Image Processing. 2018, 27 (8):
3676-3690.

[5] ZHOU X Y. YAO C, WEN H, et al.
efficient and accurate scene text detector [ CJ.
IEEE/CVFE Conference
Pattern Recognition(CVPR), 2017 2642-2651.

[6] LIU X, LIANG D, YAN S, et al. FOTS: Fast
oriented text spotting with a unified network[ C]J. 31st
IEEE/CVF Conference

EAST:. An
30th

on Computer Vision and

on Computer Vision and

+ 168 -

Pattern Recognition(CVPR), 2018: 5676-5685.

[7] WANG C Y, BOCHKOVSKIY A, LIAO H, et al.
YOLOv7: Trainable bag-of-freebies sets new state-of-
the-art for real-time object detectors[C]. IEEE/CVF
Conference on Computer Vision and Pattern
Recognition(CVPR), 2023. 7464-7475.

(8]  ZRKAHI.BETT, RN . 5. v B Iy AL 76 TR B 2% > o iy BF
FEHERELT ] i 30fE B 24,2019, 33(6) : 1-11.

Lol &R, U4 B, B/ e, 55 R BE % 20 /I H FRAS DU 5 3 25

OISR 5 BT, 2023,59(11) 1 16-27.

JAER, SRIA TR IEE L SF. BT 5 RRIE RS SR 1 B

ANBEARAS I D5 BT L] 6 S U3, 2023, DOL:

10. 13195/j. kzyjc. 2022. 1432,

CHEN J, MAI H, LUO L, et al. Effective feature fusion

network in BIFPN for small object detection[ C]. IEEE

International Conference on Image Processing (ICIP) .

IEEE, 2021: 699-703.

JUI » T RUSCHE - 4. fil 47 CAT-BIFPN 5 & 1L

T 11 48 2% F 2 BB R I R 25 [T, R R

2023,49(8) :3361-3376.

YANG L, ZHANG R Y., LI L. et al

simple,

[10]

[11]

[12]

[13] SimAM: A

attention  module  for
networks [ C ].
Conference on Machine Learning(ICML), 2021 139.
HOU Z, LIU X, CHEN L. Object
algorithm for improving non-maximum suppression
using GIoU [ ] ].
Science and Engineering, 2020, 790(1) . 12062.
ZHENG Z, WANG P, LIU W, et al.

Loss: faster and better learning for bounding box

parameter-free

convolutional neural International

[14]

detection

IOP Conference Series Materials

[15] Distance-IoU
regression[ J ]. Proceedings of the AAAI Conference
on Artificial Intelligence, 2020, 34(7): 12993-13000.
ZHANG Y F, REN W Q, ZHANG Z, et al. Focal

and efficient 10U loss for accurate bounding box

[16]

regression[ J]. Neurocomputing, 2022, 506 146-157.
HRAEAR 5REE LTI A5, FETIREE A T 19 YOLO HARK:
MR, B 515 2R 2022,44(10) :3697-3708.
& & v

5713 T w1 B VG SR N 7 R I o e oyl T 1)
W5
E-mail: ych525@126. com

W GEAFAERD 4 A S0 LA 2 > IR
2] T ERESE
E-mail: yening@ njfu. edu. cn

[17]



