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End-to-end Multi-task Trademark Sub-card Model

ZHANG Zhen-Yan, SU Hai, YU Song-Sen
(School of Software, South China Normal University, Foshan 528225, China)

Abstract: The current trademark sub-card processing method is to first carry out text deteétion, then conduct area
classification, and finally split and combine different areas to form a trademark Sub-card. This step-by-step processing
takes a long time, and the accuracy of the final results will decreas‘e due to the superposition of errors. Therefore, this
study proposes a multi-task network model Text€ls, which can improve the inference speed and accuracy of the detection
and classification modules. TextCls consists of-a feature extraction network and two task branches of text detection and
regional classification. The text‘detectioh branch uses the segmentation network to learn the pixel classification map and
then employs pixel aggregation to obtain the text boxes. The pixel classification map is mainly used to learn the information
of text and backgroﬁnd pixels. The regional classification branch subdivides regional features into Chinese, English, and
graphics, focusing on learning the characteristics of different types of regions. Through the shared feature extraction
network, the two branches continuously learn pixel information and regional features, and finally the precision of the two
tasks is improved. To make up for the lack of text detection datasets for trademark images and verify the effectiveness of
TextCls, this study collects and labels a text detection dataset trademark text (https://github.com/kongbailongtian/
trademark text), which consists of 2000 trademark images. The results show that compared with the optimal text

detection algorithm, the text detection branch of TextCls increases the accuracy rate from 94.44% to 95.16%, with the
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harmonic mean F'1 score reaching 92.12%; the F'1 score of the regional classification branch also increases from 97.09%

to 98.18%.

Key words: trademark sub-card; end-to-end; text detection; multi-task learning; datasets
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A x BV E SRR AR T2 7 L, S WEL0; O(x)) Fow
FEAS x J& T2 j i T2
2.5 HiE&E
trademark_text F£EL55 2000 5K p5 AR E&, b

© TEREBIK R

http:/fwww.c-s-a.org.cn



2023 4F 55324 55 8 1

http://www.c-s-a.org.cn

i H AR SN A

4000 MhRyESES, TP RS SC sl R,
2260 ANFE TSI AT 1943 N H L. trademarktext
SKAET OV A 19 3 S 7 b BERE, [ B i s AR R ) S
BNEFRL B BP0 KPR BEH
A SR K EAR NG T, R SCAR B 2 1]
RSy 1R T S il NN o s NN w Sl D L 3 &t
W, BAR R SR R4 1750 TRAE AIIZREE, 250 TRAE
IR,

B 5% 7 A M AR SOAR X g A A2 DB — R T HH
I H AR A 3 — AT IR B SCA R M A 78, A
VR RIUKE A FH 2R brids ik, i SCUT-CTW 1500 A4
14 bR g7, B bR R E 4 BoR. Bk
U P 5 B SIS E SOAR X 3 SR 4 AT
SRIGH 5 A B E SCAR KR Bl 5, B 59 65 7+
8 F1 9 FoR ISk o . A 5 /l\)ﬁﬁﬁ»%izligiﬁﬁﬁ"]?

*

A, B 10V 114 124 13 F1 14 PSRt s, St
BT A B G SOA DX ) il 2 SCASHE. el T R
PG AL eh SORI ST XA, 8] L 2 00 R A I
BEAT T ARG, TAERTAR UG b, R XIS 2ty — a2k
SAE R, 9T TN SER AN [F] DI R AEREAT BN 9t 22 =), P
AT B X g gk — 2B FRiE, Bd SR AR ROR Wi 5
Fr7. trademark_text #5424 A A0 7F https://github.
com/kongbailongtian/trademark_text.
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5 trademark_text bRiE 45 R ATHLAL

3 ST

T ISR TR H R TextCls A RUPE, A SOK X
SCAKTWIAT: 55 FHSCAR X 45853 AT 55 1EAT VAl
3.1 KHIRE

ASCAF HIAE ImageNet Tl 245 ) ResNet]181!
YE D98 M2 PIZRATINAR A SCH HE ) trademark
text B HE 4, SL M B AERE D WE N 4, XN B A
4 ANTT ) CARNZBIGE % - &N 0.7, PA HIEEES

BIME d WA 3, W16 I N 1107, 8 “poly”*# 2]
RAEHE, AP REEN 0.9, A A4 R 21 H
PyTorch 7E—4> 3090Ti _E AT YII Zx.
3.2 iFNERR

(1) AR TR bR

TAT R AT VAL 2 AT TRINHE & 5 R, 7 EE i
DUAE AT B SCHE () BE B ¥ (intersection over union, JoU)
SRR, T VAl ST I X 45 (1) Rk, Gl 22K
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FEUEZ (precision, P). A A% (recall, R) 1 F1 7341
(F1) DMEHEAT 2 E AR,

1) HEE IoU

ToU FH52 FH T AW /AN [A] X 3 8 28 B, L3
BT 5 150 BH R A X3 AH 22 LU A3 ol vy, 7 SCAS ARG N 453k
M2 ToU R AW FRIAE P 2 75 452 105 bR i i B SE
HE GT, BAkrg 2= (12) fros:
_ Area(PNGT)

Area(PUGT)

HoAr, Area(P N GT AR TIUINAE FIT I S HE FHAZ X 38k 0 ThI
1, Area(P U GT)fR 3R T5IAE FI B 52 AH I X 385 (1) AR,
P AR IoU B, 5B — 1 BI{H threshold, 4
ToU BUE KT threshold, A 5 ¥ Hi (1 7000 HE Ay 1EFF A
TP; 24 IoU #7/NT threshold, MJIA 52 Fr H iR 70 IIARE Ay
THFEAR FP.

2) K% P . '

M SR BRI Y K, 2 BT
TE A TR A A 2 /D S B S R, AR ) A =
X (13) Fro:

IoU (12)

3

TP
P=
TP+FP

(13)

3) HEIZE R
B[l 2 AR oA A A e, F BT it A e
(R FIINAE 5 95 BT A7 A 7 %) B0 SIHE 1 e A1), AR A 5K
= (14) Frow:
TP

P=—" (14)
TP+FN

Hor, FN R bR TE F) 30 AE 2 R AR I FE A

TP+FN SEBRuf Brbrid: it 51 SEAE (1 2

4) F1 o

F1 7] UG {25 5 50PN [ 5 R () — oY
VRT3, AR A (15) Bi:
Fle 2XPXR (15)

P+R

BT RG22 A0 [l 2 R A BLP i, — ORI 2
I, 7[5 28 20 LU BRI T A 0] 28 = N, RS 1 22 Z0RAIK.
I, N T EREF R AR, I v S A R A
AT VRN, At F1.

(2) SCARX I 3 RPN FEbR

N T B AIE X o AR A IR 1 e, 38 S P R R
(accuracy, Acc) KRIFATIHAE, Ace BT T 7 2RAERT Y

-
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FEAREY right ARG &G 1 FEAREL Al LA R
5, Bk A== (16) Fr:

(16)

(3) BREARLIL AN RRVFAN HE bR

N TR B A SR ) 2 AR S5 R AL S gk A, BT
TR YIZRET E] (time) S3UE (parameter, Para) Fl#E
R (frames per second, FPS) #£47 T 4t it
33 SIRERRSH

(1) SCASKLI 73 31 R LEA

N T IE I AR5 A8 7 ok ST K U 53 31 R
L5 LA FAT 3758 ST A AR R 3447 30f L, B
[y 2 B 1

F 1 TextCls FIHADBI AT LLER (%)

X L

i) P R Fl1
DBNet*! 78.20 80.20 79.20
PSENet™?!! 91.00 82.73 86.67
PANNet™ 91.74 88.91 90.30
FCENet™” 94.44 89.64 91.98

DBNet-++27 82.61 82.91 82.76

Ours 95.16 89.27 92.12

TER 1, AT R ALAE trademark _text 2
P FEUAS TR AR, RS A 95.16%, MHER
T DBNet™! fll DBNet++2"! . B K2 TF; TAHE T
FCENet™ 75 7[5 % [T T 0.37%, {H TextCls 75 K57
% b FCENet™ £5.0.72%, % TextCls 7£ F1 |
TBENT 92.12% HUfH T L 145 5.

« TextCls IF & 7E PANNet®! [y 3L 5l b k4T ooadk i,
If] TextCls TEXSHIZR_FILF] T 95.16%, HI% T PANNet™
T T 3.42%, L RAEAEIR EHA 0.36%HI5ET, Ui
B A SCHR RS 2 R 3dF — 20 B2 T 6 SCA R A W g
o 1) S TIORS VHE 1) SCASHE.

(2) STARIX 357 55 3 RELL A

BEAL, B X B AR IR 29 IR 75 B R AT SO AR X I8 ) v
MG R, ARSI TextCls B & — N AR X 35k
433595 3. ResNet1 87 1y — AN B4 35 B 4 X 4%
EEMG o R E B R R R, PRI A ST
[ TextCls #1244 ResNet182 V5 A& T %%, APt
W, A30H ResNet *! Z511H1 VGG 741 35 Bph 4
IRR) 8% 0 AR S 1) SCAR X 3k 43 98 4 SO AT PR R LU AR Wl
g Rk 2 Pk,
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K2 ORI RE RIS (%)

A Acc
VGG11#! 97.63
VGG16™! 96.18
VGG19™! 96.72

ResNet]81 97.09
ResNet501! 97.81
ResNet1012! 94.00

Ours 98.18

1E3R 2 W, TextCls FIHERZEIA R T 98.18%, HH
At A5 7Y A LIk B T A, T B AR SCHR HE AR A A
— PRI SR X IR IR 7 VGG &I, VGG16
A VGG19 HERIZE 258 96.12% Fl1 96.72%, VGG11
BB R WHER, K37 97.63% MEHR, 5

TextCls [fJ A X 4853 5 53 AR LL, HEMf Sk sk A

0.55% 2. . -

#E ResNet > 551/, ResNet 821 {13k 1 %y
97.09%, i TextCls. (o T 44 K T ResNet182), 75
SCAR DX 3 253 SO HER R IA 2 T 98.18%, L HLAH
f# ] ResNet 182 M LLIEFF T 1.09%, fifi% ResNet /231
N, 75K ResNet502% RL8 4544 K, #ERfIRIE ] T
97.81%, 1HZRIHAH 0.37% (K220, 0 5 4k 25248 i oA
ZREERY, FNHIL T W RIS LR, R F ResNet101%
IR 2 A 94.00%, 2 B A 158 24 v i I R HE 1 22
I FIR AT, BIE TextCls Jy 7 i 7516 B {55 4
T ResNet18™% A T M 4%, 1M HLTEIZ 600
epoch JG & A HIE AL, XK TextCls FriX
THI 2 AT 55 A5 20 R 250 P 4887 SCAR ARSI 49 SR SCAR X 33

73 R0y 3, AEMUHARE T LU A T B IR R AR |

L, P W AN 43 S 5 5 o) 2% R AT L 2,
it ST . R

(3) TextCls A 7R { RE 5 BE 43 4

ik 22 R R T 1, AR SCHREH 9 TextCls 7EF A
1450y SCHRHETE T 1R, IE R 2T TextCls IZ T4
SERE, PN 9 SOE S ERFHE SRR B AT I 2 L =2, %6f
5 ) B WS BT A e, (E 45 SCA KU 43 SRS 1 VE
Sy B R e, AR T SUAR X a3 2843 SO0 X3
FFOERI2E 2] R T TN E RN 3T TextCls KI5
f R R, AR SOB T RRAL TextCls B2 27 57 S (4R &,
WK 6 Frok.

TEE 6(b) H, HI SCASA I 43 S 3RAF ) SCAR IX 4k A%
R BB e O HSOR AL E, 185 SOAR X305 25

SCAE AT RRAE 2 2T I, 6 G [ T XSRS AE (19 T8 e
6(c) REF B STAR X370 2870 STRRAT ) XSRS AL 181 73
N (R ) SESC (LD ) RS B ORI () X
3 MURFAL, 3 DXSARFAE (9 I 22 31, R B Bl SCA K
My SERAF EAREHE R B RS D P72 ST S
S 3L R AR SR I BORA AT UL, B 00T P ME:
G50y SR et R

(a) AR

(b) BFRrEIE
Kl 6 TextCls H H4HIE K B 7w~

() XS

(4) 7R et A 0 R T P2 4 L A

N T AR T o T S I R, AR SCE A
ARSI, AW A i, JF H R AR
FOFERE IR E, X L4 RNk 3 pos.

F 3 RIS R ) L

% ZHE M) HX (FPS)
DBNet™ResNet182] 3745 13.48
PSENet™! +ResNet1 8™ " 39.89 13.75
PANNet'**! $ResNet 18 23.42 25.61
\FCENet?®” +ResNet18"" 39.17 14.01
« DBNet++?" +ResNet18%) 38.07 12.72
Ours 12.84 28.39

E3 3 1, TextCls (U F 12.84M KIS H &, WXt T
B N B 1 PANNet? +ResNet™ 41,2 (11 2 50 &t 2
TextCls 17 1.82 fif; MAEHEFLE B -, TextCls 1 H A7
RHH, A 25.61 FPS 42712 28.39 FPS, £ SEkr Tl
AR R SRR AR BRI SCAR [X 3 4y A B ] 75 22
I EAL TR, T TextCls F 76 H R 15°4 B 500 B 1
PR
3.4 JHRELSCIS

T 3 B AR AL v A 03 S A R EAIAR S 1,
AATHAE trademark_text ZHE 4 FIT R AL L. L5
IR ZHGE 3 WIRE — 2. 2Bl IR &S A R
R 5332 det N FIRCR; TGN SOAR X843 2693 3,
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FH X353 8 43 ST ORI (1) 43 S IX el g o SOR 8 S X 3k
5 TE X 3803 2593 33 XS 5 5% background #E— 35I|
Zh. SRR 4 o,

R4 ML
it ZHE M)  Time(h) P(%) R(%) F1(%)
det 12.25 12 91.74 8891 9030
det+cls 12.84 16 9354 89.54 91.54
det+cls+bg 12.84 16 95.16 89.27 92.12

MEE 4 HEEE H, TERINSCAR X 8y 3, 3
SR T 0.59M K/, BN T 4.82% IS HE, M
HANZR R0 4 h, (FRS B ZE W4T 1.8%, AR H B2
40 0.63%, HH F1AEEM T 1.24%, E2¥K X0k
3 SCRVSCA KR W 43 SAE) J% 2 AT 55 AR, e I 3 SRR AE
FEEUR 2%, P98 15 B 2 2] 43 DLtk — D4R Tk i
FEARSC AR, N T BEIN5E T 554 RERFFAE 22T, 5t 5
T SO KR 1 P DR A7 T4 2% 0, B3
A, ELYIGRRIEE L, R iR A1 T 1.62%, 1T
BRI RBE T 0.27%, #& F1 T 0.58%, it—5
TIE B 38 0 X35 43 288 43 S R I s X IR AIE 2 ) I
Rt

4 g 5REE

SRS B SR AR A A B R B R A 6
A K, SR T AN B SO S A
X $5043 24 1) % 555 M) TextCls, ST IE W 7E 2 4E 5 10
T ATHE T, AU T A e I 30 A X 50 4 K s
UK A 8. 18%, JF ELI et o AR [F] X 458 ) A
HETNBE2E 3], e
25 4F trademark_text HUiadE L3RG 1 92.12% () F1. %
Tk, T TR AR A U R 4 ) 76 B R P (AT
BBV, 3t R R br g R AR A A
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