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A Real-time Billboard Trademark Recognition Algorithm in Sports Video

BU Jiang? LAO Song-Yang' BAI Liang! TOLLARI Sabrina? MARSALA Christophe?

Abstract Recently, in the sports video analysis domain, applications like TV commercials can be developed by detecting
and recognizing the trademark on the billboard. In this paper, we propose a method for real-time trademark recognition
in different sports video such as soccer, basketball, and Formula 1. There are two stages in this algorithm. Fuzzy decision
tree based method is used to detect billboard frame in the first stage, while in the second stage, color and regional SIFT
(scale-invariant feature transform) features are combined to describe the appearance of trademarks, and latent semantic
analysis (LSA) based SIFT vocabulary matching is performed to recognize the given template trademark. The preliminary

experiments demonstrate the effectiveness and efficiency of our algorithm.
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Fig.1 Examples of billboard trademarks in different
sports video (White rectangles represent billboard
trademarks and black rectangles represent noises or

obstacles.)
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Fig.2 Two-step solution of trademark recognition
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Fig.3 Bar-shape subregions in billboard frames
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Fig.5 Some experimental data in trademark recognition
(Figures from the first row to the bottom row are
template trademark, example frames and corresponding

trademark areas in the example frames, respectively.)
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N TUFEETE AR, FRATA TR i i w As
DXk, 421 600 AU TR, 5348, iARBAR
AFNY. fl BT B 7 s o T 28045 2.

3.2 ZEWER

525 R P A i VC++ 6.0, DirectX 9.0
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) HEAT 5T LSA 19 SIFT JC VUi, LSA if4
SZARMLE B A 0.5 (i, —1 RoRse M, 1M
1 RORGEAM). S TAET R, ARSI T
SCR (2] HP 2 T RR RCRE 2514 SIFT HRAE A5 VC L 7
i 3R 4 RIS SR [2) 7 B S 4
J PRSI IR I 8 R AE AR B 7 A R R0 A v R AT
Eedg. B8 Jfysizit b IEAMUCHCA) “SIFT FL3EiA”.

3.3 LWHERSH

ATCSEEG )T A AR AR P S
47.3Hz (R 2.4 GHz AbPEAS AP 6 561 i (¥ 1 1]
H138.65s), Gnfn b5 AL BN Oy 32 Hz (RIAL 2R
6 561 WIS E] g 205.1s). R bn DR 500 116 A B 3 1

2 RIS 2R A AP AT I 2R B AR F ) 29.6 Hz (RIALEE 600 MiftisfH] 24 20.3s). Wi Ad A
2 LIPS ISR R AT 2R 8000 1 P e g 45 AR
Table 2 Experimental results on non-balanced and balanced training data
Hymp Ak (AEFH) i (P AR (EPH) A ()
T LR A 0.706 0.771 0.700 0.760
JLER LI 0.706 0.771 0.700 0.760
F1 HLFeism 0.784 0.850 0.803 0.855
R Ek Le ZEA A 0.663 0.721 0.654 0.709
iBENEE SR 0.756 0.825 0.739 0.808
3 [N LS AL R A S IR LR SE g A5 R
Table 3  Experimental results before and after post processing with balanced training data
Hm R AHER (Ja A B AT AR (JRAER) AR (JRALEEIRT) B (JEhH)E)
FIT AT LA 0.771 0.827 0.760 0.961
JEER LGSR AT 0.751 0.805 0.737 0.951
F1 LLIE 0.850 0.886 0.855 0.989
BRBEIR L SERL A3 0.721 0.772 0.709 0.948
WEEKRLLZE S0 0.825 0.914 0.808 0.978
®4 RARTUNTTER BSR4 R
Table 4 Comparative results of trademark recognition methods
FibR B4 E bR A E G E R bR FEF BRI 10 SIFT FE AT 2] 47 LSA % SIFT 1@ ICHc
ey i F P A A A P A A (BHER /& A%) (BHER /B A%)
LG 235 365 0.758 / 0.628 0.885 / 0.842
BRIDGESTONE 156 444 0.854 / 0.648 0.951 / 0.945
TISSOT 112 488 0.659 / 0.538 0.855 / 0.833
VISA 139 461 0.786 / 0.632 0.869 / 0.835
ADIDAS 208 392 0.804 / 0.752 0.913 / 0.892
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Fig.8 Matched “SIFT visualword” in template
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DA, A7 ISR ke S5 B A0 T Ak 3 T B 22 P 2%,
Z WBRATAESCHR [8] T ie. Wi % B8 DL s — 1k
BRI SR AR s, 45 F1 98 % (A
K 0.886, fraz# 0.989). fEER (A4 0.914, A4
2 0.978) Hdfirh, FRATIAF B T S LF R 45 B, iX
A2 R A A AL A R S T L R R Ry st e
) FH 32K S A AR S ) AR, T A R AR o 4 45 2
TSR, BRSNS B
LRI R AR B2, 0 F1 LLFEM TR BR L 2
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o A UE R NS AR EE AT 0.825 £ B S AL FE S )
0.914, 174> M AL FEFT 0.808 $2 1 21 J5 Ab 21
JG ) 0.978.

TERFR N, BT WK G EE B 1) SIFT HFAE A2
DCHC ) Ab BETE By 23.7 Hz (BIAREE 600 it (1) 7]
25.3 ), M5ET LSA (1) SIFT iy UCHC (1) kb B35 5
F& 29.6 Hz. X BRI N AE G X I &= rh, Bt
R AE ) B2 EORIT A B 8 3ze iz BT SIF'T R AE A i 4b
PR A R A eSOk UL, 5T LSA 1 SIFT
VS FEAAN B & 7 AR Rk b TR A
08 00 S R i, X BRh BREREAIE 1) 5 I N ik
U8 T AL B 8 BAR AU ) XK. [, % SIFT 4
TE S ER 2RI BR T 422 SIFT WAL fing s i
3 “SIFT Loz MVCHC 5 hoRs o 400 A s A
P A BRI AR, FATT R “BRIDGESTONE”
A “ADIDAS” B3 7 24Ul 2] (“BRIDGE-
STONE” [{&uERIE 0.951, A4 FiE 0.945,“ADI-
DAS” &R L 0.913, AAKE 0.892), 1X F %
ST R EATTAR O T I R AR AR AP BE S 5 4%, A

ML T2 1 SIFT FiE . S5ah—NEE PR
K& K0 1) “BRIDGESTONE” Fibs L4 F1
Eb AT H A S L0 Wb, 170 K38 43 1) “VISA”
P At I AE AR BT BRATI Y i 3k R, e
I /NI ELE LA, 1T “TISSOT” F b fE i £k
PR 22 B Y () I

B, 5 A 7 (TRIRE A 2 R0 R0 U0 P A
IR) ML, ARSCI DB (BRI BB £ vt %
0.827, A4 0.961, PUIZEMAUER 0.89, A4
#0.87) LLITHR [4] s T m R A8 B 7 ) 5
(BRIE BB UER 0.74, 4% 0.863, AR
AR 0.863, A4 0.779) WF. AT — ML
AT S B T A AR I T SCHR [4] 1SR
PEAHE F1 SE4 AR BRI

4 FHIRFAIRKRYTAE

ARSI, AR T A5 BRI SRR AT
PRE AR b R R AR A SE IR AN PR
SEREAT ) 3 B P TR I, T ELAR P Ak A
J R BRSO A R A AN A BRI AR )
BRI AT RAR AL AE A MIBFTTH, ASCHIX
S5 BUORFHE RN 38 SIFT HEAE 255K 45 5 1) 7 b
RSN 75 P AR it idb AT VLIRS, JF Hal it SNN 2R3
132 “SIFT AL AUk SR AN BRI 8], Fii5%
SCUG R W] T A SCEHIR AT R, (R AR ST A2
SR PR,

PRSI, FATTRIL T VR 2 nl . i, 47T ]
BT T A T ) — ) 35 A I K RE 21— AT
9y, B A ER A L BRI 5Bk )
TR AN FLAE OB, 3K 2815 0 2 3 EORE 60 21 1)
“SIFT #UALH" MIXSE A A )5, FATT AAEELE
P g b R P 3 13 B 1) 8 10 T s B R i X 28
i) 7L B ATTA K AT EL 4 A HY S AT AR (s
IR A HERSER] e S 73 2R 10 45 R DL T oL T Aff UL e
(K] “SIF'T FLHETA" A E 73 b5 (R B V7 B A%
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S AR S /N Ky LIP6 skt 5 fir 1 [
frI% 8.
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