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A Learning Based Approach to Validate Text in Video
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Abstract For improving accuracy, validating text is a key step of detecting text in video. The current approaches mostly
based on experiential rules. The approaches are not adaptive, in condition of complex background, low resolution, varied
font, size, color of text in video. For improving adaptability and accuracy of validating text, the application of two-
dimension principal component analysis(2DPCA) for video frame processing is investigated and a novel 2DPCA and support
vector machine( SVM) based approach for validating text in video is proposed. The approach has two steps of training and
validating. Firstly, 2DPCA is adopted to get the features of video image patches. Then, SVM is trained to validate and
classify video image patches. The experimental results illustrate that the novel approach for validating text in video is more
effective and costs less time than the other approaches, in condition of complex background, low resolution, varied font,
size, color of text in video.

Keywords text in video, text validation, 2DPCA, support vector machine(SVM)
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2 % F @ 4 4 ¥t (two - dimension principal
component analysis, 2DPCA) " i REFE R B
Kty — B H 7 ¥ko B R TE F B 4 4 ¥ (principal
component analysis, PCA) &R L, F A —FE
BB MERBAEYE ., EATERBBRERTHR MR
#HWTMER, MEARKEEREREEEER
BB RER RGBT £ 8 BT ER
. REGEIT ZEHFHREEEZNTRE
B 217K S B B, B 2DPCA J5 3 [ PCA
TEEVETERE, FAX—% s, f# 2DPCA #
BB AL B PURAE 2 X0, 3 HH B 2B/ F
WMARIR B ST,

FXHM G FHRRIE S R FB RN ES
HRER BRI BERURFEFE KD BE
EHEMAFEZM,HTT 2DPCA 15 VU F 5 60K
BRI R A o

2 2DPCA 5 SVM

2.1 2DPCA EIE
ZROTBASN T ERET 1 R f, W2
Y F AT R B 2 RERBEES
A xR BRMAPIRE,A N mxn KDKBE
VLR, BN R R, B R A e
y = Ax (1)
BIFTAR 2] A BEGI7E x FAARREIN R, N T E BB
St g x B A 5 Jr, 5N B AR A B0 M4 BB

(scatter) o 2857 HHUHE R B 54 R A 160 B 0 i 07 2
P ) R 5 o SR PR M U

J(x) =u(S,) (2)
B, S, I GRARE AR B SRR AE 1) B B0 B O 2 R
B, te(S,) Fm S, M. HR AL RN i B Rk
RERDIBAMBI W x,,,, R FEREEBRG &
7710 )5 e SR A I B R B R R . Rt
B MAYIGRR HEE ] REARLIE mxn BEH
AG=1,2, M) KEAEFHFHEBRICHE
E(A)  JhIr 258 S, £ X Hh

(9, -EW))(y, -E(Y)"

1

M
=13 (4, - E(A)$IL(A, - E(4))21" (3)
Fi
W(S,) = £ (43 (4, - E(4)" (4, - E(4)) )+

(4)
EXERANDTEESE G (TAtRE
total ) 24

1 - T
G, =ﬁ,§=;(‘4' -E(A))" (A, - E(A)) (5)

G AHRAEGBEFTEEE, E FAEXRES
WEM G, BIEMR, M EHF L E BN EGIGEAE
B, EB(RQ)ITRE R

J(x) =x"Gx (6)

BB B x,, B KA J(x) By,
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DU 1] R A 1, 3 T T o R G e B — A T
£OWERA J(x) B —HIES TR x,,x,, -, X0
LB L, x, %, x, B2 G, XTRLAT d AN B R HRAE
ERREm R, AT RS, T UEL KL
ERBEAERRRGH ERE, REAEER
FRAE
2.2 SVM R

SVM ('support vector machine’) & I8 T 48 it 2% 3
Hig, BT E I L, LR 2 m
SVM f# H 45 # X & & /D 46 ( structural risk
minimization, SRM ) # W 3k ¥y 5 g S4B S 1l , DA (B fif
B — YR 2 (8 953 25 B B (margin) B K", SRM
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SR SRR AR, R % 58 65 3 0 B R
R FEHERAR., Ti

ft(log(Zn/h) +1) - log(n/4) (8)
n

g Ve BARE” , n BRYIGHEENE L R¥ES
PLE) VC (R T ¥ IV E RBEE) . SVM K&
BB ERFHEEENRRT , BHRILEFH Ve
4 b, F2HAK R, T VCEEEIB -,
BRSSP R 2N

H T L7 B BRI AR B e A S AR,
B SR BN A FRAE B 4F , R BEARIE RS T A AR
W RBRE 2, MR F RS ERATHREE
KHA Y HY . SVM B il B R BUE Y e A
PR 44 008 R 5 B0 80 4 ARRAE 25 180, R 7E R 4 AR AE
ZREE N RAES RV ERET K. B THE
BB B B0 2 Mercer &4, ML AE VI 5k R
BB REL K, T 20 50 18 8 4 i) 8 4E ) R B 4K
P, TEXKH,SVM AT FE KR EK, T LF 5
A2 IR 16 BB 2 8 A AR AE RO B BT R 3, 2 —FE
RS

n

R<R., +\/h(log(2n/h) +1) —log(n/4)

3 ETF2DPCA 5 SVM Wil FE
WETT &

3.1 HEHRK

A B A e 5 1) B 3R RO SRR AE , X T — A 4
ERIEBEE A,

y. =Ax, k=1,2,-.d (9)

KX R — HB S R R By, Ly, , oy BRAE
BREEAR EMRY. TEKBKR2 48005
ME—TERIBERE, T 1 EERIHITRE
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¥, Ax,
A
Y = y.z _ ""2 (10)
Ya Ax,

Y=[y,9,,,0, ) HER A KIGE, BERE S
AR
3.2 SVM @93

ELRSP AT SR FRES LD
A R A 1 BRI XA FRE BN T

BIFRIE(+1 8 -1), SVM AREIJHRE LT HEA
ifE: — R AR R e w10 4 A B R IR R 4 =
B B4R S | R AR R R
FEANB, EEFLED, XFARE AR
— R LN, B RBOH R
K(x,y) = @(x) - &(y)

K K, 08 - 4ol R R &R st
AR RS A R, B4 R o
#®R,

SVM B RAREZEHERPFERLUT IR £
i 42 | 2 & ¥ (radial base function, RBF) fil %
JZ Sigmoidal &M%, LI AR RBF B K
RN

K(x,y) = exp{—%} (11)
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P O -1, 58S, R R E, W%k
BHEAFRYGEW, I EFRSR,

3.3 WESR

(D%t R

OB NGB BREREDFHHIEFTH;

QRXG)IHBIISGEBERETEE G,

@RIR(6) B SR d 4~ B A 4% AF 8 X R 19 4%
fEME, X d M RIERRBBTFER, PR
R

@EBEERARO), RITEINGERR
FIE;
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SVM, 18 B YI 57 4 SVM,

() HH IR

Oxt BAR BB AR H 1A — 1k, @3 8 0 shE
DA H MR E R

@R (9) RBFFH H FH B IRIFE

ORI ITH SVM 3 i 7 3 5 00 i B 15 B F
FRIEFER
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HEERBETSFRORFRE BEG T, 481
RAFEAFAEEREARTFRETRBEEFHAR.
TFTREGF AR TR P X FRRETH, W2
RAFHRENEGR(WE 1 PR) .

TN B T
(bl fofiol

B gRER AR E gl

Fig.1 Samples of train set images

LB PAL X e SRALSR 5 B (G HE )
& ERS) PN IR T 100 1B EE, BER T
H 576 x 720, 3 A3 15 30 B & R 30T R E 430
R EIOCF R E R K 40 RBREHLE & X HEXF
BHESG. FARINIPHFREEME L, EL%
ERE, XF DA B BTN o e A T A8 B A6 R B
Ao 7B BRSO 7 5 B AR, A DR A SOAS 3 k F SK
BRI, 2ATHREGE, N30 \BS P XFHEHER
FRRIR R 37 N FRR, 12 D BEAE TR 30
TR FCT RN E G PR 36 N TR, A
BRI TR M 40 WEREHLE S P X RE X F R
RBHHR AR 52 MFHR2 D BEEFRES
WS B EH 1k, 3R 32 x28 MIH D TR SR,
B2 3 A WMAE SR P,

£1 AAYEERE
Tab.1 The attribute of test dataset

3 X FEOBRA
EFE T8 EE2 3
FHRY S FRAB bl FHRK e
312 73 289 103 337 138

ABUENGHA R R R BN BT R E &
BRI, REALAE 2 000 88 = 37 RF B R & 4 000 1R E
FREGHEHMB M ANERIERNGEEREM =
50,100,300,600,1000) , 4> HIBEEL 1 ~ 10 M ARFEH
B R BB A SCE B3 SO B3 T RAE
FUBR IE BB 7R R A BNER 2 BiR

M2 AT LAE ), FEVNGRAE A % JR 600 B, 4
WEETEEBAANEANERTFTRRE, Bt
FERENLB P, IGREARFI 600 HTHLE.

%2 FRNSHERTERZEXESBHEH
Tab.2 Compare of varied number of train samples

and projecting vectors

R 5 BB K ER O F RN
BT S
2 3 4 5 6 71 8 9 10
50 283 258 251 245 247 240 236 239 240 239

100 308 281 289 282 265 271 258 267 262 261
300 339 325 329 326 325 321 315 316 313 311
600 351 345 348 343 346 343 343 342 340 339

' 1000 344 334 335 334 334 332 331 327 324 320

NEEBEN P KX RPEREFRED
WIERR, LW 3 Al Sk RMRME A, SIC4M
N GR4E R FEHLAE 2 000 §E o 30 F 5 4R K 4 000 i3
FEF R E R AR 600 4B B4 AR, %A
SRHERRBEVLEE 2 000 1583 30 F FF B R K 4 000 $83E
FREB P LRI 600 MEGUAR, PEXREH
BN GRERBEVLTE 2000 WP XX EXFRHERS
£ 300 M EAR R 4000 g FFE B P &M
600 MER AR, MIXEHRARK I AMWREA
Bo. HRIELRWE3 iR,

%3 MXEXRPEIRSFENBIELLR
Tab.3 Compare of validating text in Chinese,
. English and mix of two

ERRIEN ERRIEM

WE Dur awn IRAT ErEx QLT
30 37 12 37 10 ©95.9
#X 36 17 35 12 88.7
X 52 21 49 19 93.2

T +B
i 3 EP ,R = correct correct x 100% o

T +B,

ME 3 ATLUE A BT O R i 45 R B
BIF TR, A AR G R AT AT KB, B 3
EEER FRETEHE RERRERERT, I
EEAMHANRXES FEHERMRES. RIEH
PR FRREERE AR D FHRDRIFHR
POATIBRAFRBRERTER. RANEER
EEBT—H2EETHRERE T FREREE,
HEHBMRELH, i, EXELEREHE
¥ BB

3 b8 PCA ICA (Independent component analysis)
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5 2DPCA S AR RBM T EHBRR, L E
2 000 §& = 30 ¥ B 5 & 4 000 18 3F 5 7F B 4 P & b
B 600 AN EBARYGE, PCA R ICA HEA S
RSCRR (12 ~ 141, 20 B A FX 4605 B R B 8 N
RE. KRLERME 4 PR,

$4 PCAICA 52DPCA $FERIERRA HEHHEI L
Tab.4 Compare of methods based on
PCA, ICA and 2DPCA

ENCILEEN: 3§83
PCAMIE  ICA1E 2DPCA #$F
WHRE(%) 82 92.0 93.2
HEREXER
SRR (o) 34 62 10

HE 4 LUE M, £ R A HIERR T %S,
2DPCA H:5 ICA F MR R, M 2DPCA ¥
%5 ICA ik TE MR A0 M 1§ 5L T ,2DPCA Ji ik
HORFIE X B R B 7T B #E A (OF R 48 U i B
i) RKRMETF ICA Jrik,

ERBRAMFTMERELERERR T 2DPCA
UHAFRBAEP RS, AT R A MR
RIMEBRIE SR AR, RO VI B IR T4k, T H.
AKRBHLRGRKE,2DPCA HEERBRETRE
# BAENMBREURFEFE KD FOEEEX
A& G W 4R BT ¥k 3R & B R A E T O 6 A 4
T, R—FARE R TR R %

5 & i

ERBFHORUBRBSE S, b FFHREF
ORI EEE, URZMME TR BB
ARBREP T, B TR RN ER. &R
Hi 8 F 2DPCA 4T B AR AE SR B, 3R SVM 2%
ARRMTEFET U FRRIE, EREARRRE
MEATERTHEAEE RENAFRFRRIE.
Rt ERIEE S RN ER E BB TRUERER,
X FRANE TR ZRLBAN R FRRIE
T AXTREMEN R, KBREREREN, X
THERERN . AXENGHAKBRBEREN
BRI L SRR, TR X PN S RO
BAELROHAN, EREH SR, XRT—5H
THEFE,
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