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Player Detection and Segmentation in Sports Video

YAO Qin-Ru', TANG Jiu-Fei?, YU Jun-Qing'?, WANG Zeng-Kai'

'(School of Computer Science and Technology, Huazhong University of Science and Technology, Wuhan 430074, China)
%(Center of Network and Computation, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Action and behavior analysis of players is a direct method of high-level semantic analysis or highlight annotation in sports
video. Accurate detection and segmentation of players is the key technology of this method. Employing domain knowledge and
characteristics of mid-level feature patch in sports video, a semi-supervised algorithm is proposed to discover the mid-level feature patch
and train the player detector for different types of video shots. The detection result is used to label the superpixel, and then player
segmentation is accomplished by Grab Cut segmentation algorithm. Experimental results show that the mid-level feature patch based
player detector is convenient to train and achieves high detection accuracy. The detected player regions can be used to segment the players
effectively, and hence the computation procedure of player segmentation is simplified.

Key words: video analysis; object detection; object segmentation; mid-level feature patch; superpixel
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Fig.1 Framework of player detection and segmentation
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Fig.2 Training procedure of player classifier
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Fig.5 Player detection result of close-up shot
K5 58k iz sl mo R g R

3.1 #B1%Z5Grab CutP EE £

1. %%

B E NI 56 Ren 25 NFESCHR[20] $2 Y B AR F PR 25 A E L ARAR - BLarH . Bea 22 B S84 AE
AL G 35 SRS DG 25 0 3 A0 B B TG ) S0 oA Bl DUEB A% 25 0 B A B 0 ) 1 RS W A AR RF B % b
BT R, SO S K AR R TUAR W E. B 2 &8A IR 2B £ BIH v, R 3T RIS AL TR IR

© P EBEABRFUFET  hitpa/ www. jos. org. cn



Beisk FARF AN T 0GE F AN L 5-F) 159

TR /B AR R A N TP R AR BRI B R A5 B A BRI A6 44 23 F) ) 2 1 v 2
(1) T7 253 A2 P45 A AN 3 0, TR PR 300 DR /DN St 2 8 A 15 3% st (0 AR 21220 0 S o gt 2 /M 2 AN v 8
R e T T R T AR R SR R LA AR 3 VR RS SR S R 20 0, AR 5 e T B IR 1 T B kAR
Ak SR 2 T 8 AT S LA 3k 05 A 1) 1 4 0 5 SR 324,

SLIC(simple linear iterative clustering)$ %1212 Aravind 45 A4 B () — Tl 147 B2 R 354 R SR 2R A0 BBAR
AR R =48 CIELAB B0 25 [ EURT 2 2% (] AR AR A AR 3211 5 ERFAE, 0 UG P 145 R s AR 2R
K H WS AZ ST B B R, T LA A 48 5 B AR 3% /N A 7 B 22 R B8 &) R AR 3 SR SLIC MR 357
0 BN 2 BV 28— SLIC B o U7 ik ] LU ik i 52 M AR E A HOk = B AR 3 0 BN 2 3
SR 43 B SR 4 Sk 2R B S, AN TR B Sk R B (K32 B0 B3 /NS — B, I8 Bl G DK P ) AR SR AN —
FE, 75 B DX 43 AN [R5 Sk v ) R A 2500 B 55— SLIC B AG 3 73 1l S50k 17 o ol FE AL .

2. Grab Cut 4y #5735

Grab Cut 572 /2 Rother 85 A\ 7ESCHR[ 17170 52 i (¥ Fh BG40 #1Fk B A G b Bt . goepn b
AR OAE B B G b i i R 22 0l TR R R R AR I T R RS B R R AR R
R AT FRIC AL T2 GMM(Gauss mixture model, i X GMM) 2 3, i A0 H MU/ Fl i R bR id 5 2528
il AT B s D0 73 810 P 1) A8 HAR Rt LUFR 58 15 SEHE R T 2N 28 7 P O TR 5 ob BT A 48 35 ) 6 B 1 55t
FESM AR b0 8 SR 3 HE A IR AR O W] RE TSR 2= H P 38 W] LU N BV 40 1R A A5 6L 4 Tl e AE
W2 AIRE TR B R ATRERT ST AT SR R 4 Aeb it 1 Fb AR SLIERE B ATaA 4k 23 10 A 28501
F1% 2 43 BIME ] K-means 5955828, B8 RN E0 KEDST R 428 GMM H ) K A 743 f, AN b (45 %
ST B T o B P R B RE A .GMM. (RS E R B 7 22 300 R AR R AR S A TR B &
BUAE 2 J& T 508 1 sy 397 43 4 (10 4 33 A 50 5 0 I S ) 1) AR 38 A B AR AR AR B GMML S 80 B 8 s id,
FIH max flow/min cut SEHEAT BUZR 40 #1, HTARICEANB H T E A GMM 25, H RIS
32 EHRSEIEE

553 AR IZ ) 5 XSS B2 A LU R R
BRI A AR AR AR 3R I RN T8 B B X IR
FridiB g = 1B P bRid 45 RAEN Grab Cut 23 BB
WIEAAE .18 30 B oy BIEEIN BRI AR W & 6 sy
F3z B 01 O BR Ay BB SR R G R H s B il 2

peseilng 2l

FEE S ]

T I % 1 25 10 99 36 R 6 -4 :
1802 10 201 22/ ORIV A 4 26 13 3 3 2 101 X s SRR IR
[ 15 280 T 5 R 22 (01 % 10 1K B (01 2% el
055 2% S0 H AL A P A L 70,72 R SR i i v

B B RN 3 KRG, AR B e

BRMA R SR G R QBB ROLE=TT 0%
BRENMFAEGR A TI<BRULE<T2 M, Z@EFL
ARERT SO R G R ILE T2 zB G =RE T
AT SUB G 22 B T1 A0 T2 1) 0 EL 5 AR b 2 AR B

P 8 5 1 SR AT B 7 S LB, 00 T TRRERE

QRS

T2 B BB R 2 e Z MM T1 5 T2 i ——
e Y BT 11O A T HE A9 54 ridmatCrab oy

CAE RE N AE BAS AR5 4T Grab Cut BRI I 445 21 5.
A28 0L i 7y B .Grab Cut 43 #1128 8 01 (1 45 A7
FEAEHL 0 A1 1 bRid (58 1E mask, 7E— MR B &6 2

Fig.6 Flowchart of player segmentation
Ko izsh i Hlufe A

© PHEBEABK IO hitps/ www. jos. org. cn



160 Journal of Software ¥4 3k Vol.26, Supplement (2), December 2015

M2 RIS OLT,# 25 IR Rl 5)

0

HI4E B mask, BV T 45 3 mask F 8 3 1F 15 21 5 28 3 GGl

4 KWERS5HA

4.1 (REFIRDIZE R AR

1 R EEkis sl Rl

T HRAUITR T 2 512288 (14 42 B AP 26 BRI 24 SRAE AT X (1 DU by 45 5 0 S v 11 T4 40 15 4
JBUR, FT BEATAE - S IR AR (B AR 18 K /N 53 B0 523 1R DR /N A A 22 030 T B AR 5 B Sk oA 0 1 (B v JR AR A B
JUSF) B B A KRS B I ok 4 38 32 8 52 () v J2 e AU R B R R AL . S 36 80 B8 v J ke AR TR 1K RS
160x160,25 K7 40x40 K0 45 Rl 7 Fross. o fir Py AT 52 P B ER ARy 5 B Sk (K38 3 b der i 45 2R Ja e AT 2
AEERPIURY 5 5k 18 8 BRI 25 R B 7(a) 1 BORE T HE R s o D 21 )z 30 5 IR AR A TR, B 7(b) T O TR AE
TR A& MIB 5 Gk 45 R

2. B kia sl Al

BTN T 2 512288 (R AL BRA1P TB BRI A KA RNk (MU b B Sk b 132 3 bt e 4 5 s
2y 53 (1) K/ Bt 32 B)) 53 ) B 4 B A A2 A, W R R i B 1 K/ B REIE 1 da B B T A8 B Sk e Bl B P R
AUEBATS A R AE G AR (E AN D G335l 3 06 L A Aoz S B 1 8 v B Sk 38 20 B3 R R AR AR B ST O 80x160,28 K
20x40. KT A5 RN 8 P I Ji P AT R AL BB 823k 11038 B LRI 45 R )5 P AT R P B BRI P Bk K
B bk g5 A B 8(a)rh A HER s A6r I 21 1132 3 53 R R AL DR, B 8(b)HH I AT HE R 7R e 25 (112 3 DLk
MR

() EARINENRPEHFER (b)) EHERNERTT

Fig.7 Player detection result of close-up shot Fig.8 Player detection result of medium view shot
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Fig.9 Player detection result of far view shot
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Fig.10 The missed detections in soccer video Fig.11 The missed detections in badminton video
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Fig.12 Player segmentation result of close-up shot Fig.13 Player segmentation result of medium view shot
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