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Player Localization and Tracking in Field Model Space using
Graph Representation in Football Broadcast Videos

Mehrtash Manafifard, Hamid Ebadi, Hamid Abrishami Moghaddam

Abstract: Precise player localization is the key step for improved analysis such as player
tracking in soccer broadcast videos. Extracting player trajectories provides some essencial
information for coaches and sport experts to determine weaknesses and strengths of the players and
the team and to evaluate overall strategy of the game. As far as previous scenes are missed by
camera motion, continuous player trajectory could be depicted by trajectory extraction on
constructed mosaic. The goal of this paper is to transform player position to the field model and
extract all trajectories in both image and model spaces. Therefore, players are detected using
Gaussian Mixture Model and Gentle Adaboost. After removing extra regions such as goal post and
lines, isolating occluded players, player labeling and transforming player positions to the same
coordinate system, player tracking is carried out. Finally, the proposed player detection and tracking
methods are applied for 78 frames taken from six soccer sequences.

Keywords: Video images, Track, GMM, Adaboost, Football players.
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! Template matching

2 Multiple hypothesis tracking
* Tempotal spatio velocity

* Particle Filter

* Metropolis Hasting(MH)

© Simulated Annealing

doNdo — )

A Sl 5o ple B 608 5 sl s e iR L
SIS o T 53 e (6,851 4 53 48 Sy (5155587 51 (ko
35t 5 5 e ) B Jpol BiseT sk w s 0SS
Gl gy ST L)l ogr Sl 55 (g) 6 OS5, 5 Shee
Ju b o bl 51l olate ol 6 Wby cp ST 51 (555
03 Calises g5l b asli g Canlis Slglss o oMb 5
Ol mly Joi g 45 6l Olsls 5 Ol o H gl b syl
S 355 o OIF 5 osls 5 lad S 5 Cand LB 5 esll
Sl glogity 5 by HIT ol 6B 5 SSlgl cledss
S Gaos ol Ol b 5 raabe sl LeT,IS gl 1 JLs
By (gh o gmema IS b

s i Calise (5555 Sl sy Jdow 5 s et sledl o
3 el 8 8 )5 i 5 3590 S5 5 IS L e o
05,5 Lol by Gl gme $5le 4oM) Lol Coda aw [19] dlan
gty o (6l (Vo mbaw (sla LT 5 L5 5 (s 55 4 Dol
o ) i 3 w5 plml Dlidos 4 (G50 5 okl ¢ kas L5
U s o Sletdn (5l aoMs l 8 8 5 o
35,8 o gl T b S 4 Ao e ol ST e Sl |
(ol 8) Sledbl 03 7 Bl s Lol oyl oV Cs 4 L el
GLoSET el 5 ol 55 3 5m o 20 253 (o by LT Lot
T P R ST PP PN
e nl 53 Sl (ba)y o VU pelaw (sla LT gt 4 il
b 5 SS6 Sl [ds ziss Sledlbl Sl ald gy 4id
Sleds 4 Sl g 050 (o gl Al S Sle by leed Cand 5 S8
Sliios Ml sl 05 5 WSS Candse s 55 Lo s YU
©5 5 WL (b e 53 VU e (slellow g WS oy
4 [18] dlis it 3.8 ploil Wby ST jadets (Slgatos Sbul 5
5 B Lok S ) by lgas 0 s Ol IS Eom
Cumbge 03 ol o5 b g ol als 3 s gy ST 6L
03,8 4y iy el 03,5 0 J 8T 1y s y9n e 53 LS b g s
CAS s a5 A ol s ey LT gl el
5 95 G a ol [20] dlie 0B w5 s ls bl
2l O gbsy s ml O S Sl pes (S
308 Al & Ll 0387 e Sl oy 53 i I ol sl
S3LSET Eom (315 Vs o gdle 4 .ol 03 S s gudoma | )
lab 55 ba ol S s Ll S W0 S Ce s s s WSSt
b el 0k 03,1 & [7,16] oS 5 e e 5 [23] HSV
23 54 5L Sl s 4 oS5 S e sy IS b
k-means ;I [21] dlis ;5 .l s 2 Bay 2,00 ol alT

23 bl jesim S8 L0 5 edd esliul WeSiL (o5l KT ol

Journal of Control, Vol. 5, No. 1, Spring 2011

I Sl o) osled o o oJ 287 aloe


https://dor.isc.ac/dor/20.1001.1.20088345.1390.5.1.6.1
https://joc-isice.ir/article-1-98-fa.html

[ Downloaded from joc-isice.ir on 2025-12-13 ]

[ DOR: 20.1001.1.20088345.1390.5.1.6.1 ]

v4 s 25l 53 OIE s 3l eslitel b 3 (o88ls Jhe 53 T s Ole o gl sl 5 JU5 3 OLSG 5l Cpmbgo ond

("“—“gs“':*iﬁ"":“"‘é’t:“*‘:*")jgh‘jujé‘

b osSde Jue OBt s plonil gadls Jams 53 Ll ba (5,8
3 Jolp b b &l lis paie & 3 g5 (ly
4 pomen T (o S 4 e Sa) (Pl Alol (pbie )3 e
S Jhe iy 53 (Sl s e D83 HIH1 sk
S (63,0 5o Al edd awlas 5 G5l by VC_W-‘%\:T 9 ‘6‘;)"
SNk e 035 asiia gl glin s ) Sl iy s 5SS
b Bl Gl jesis ST edle 4 Cnl odd eslanal 4B, s
ais 4 ok v;winﬁ«f@,lf,um ols (ol sy
e SO b (Kles G b Sl 0355 oSG
ﬁh&s:%&;)ﬁw;ﬂﬁj\éw.xla&@:
spdon 4 i o Sl OIS L o3y 5 S eSSl S san
Jo 6l @olgitn iy Sl odd i3> obs) g b (Kleas 0557
5od 5T Olbpen ek b5 slaws (555 Sl gren [SCie
jﬂmvﬁj‘cMéuﬁ?&;ﬁbuguwwlﬁjﬁ@ljﬂé
b s bl Olajan 1) (83 o 5 WSSk o ot Al o 5
[14,9,8,5] ol ot plsil e Al o 55 L Ks SYle s L8
i o [8,2] B Gl s olind )5 iy g e L L
Gl S (LS Slidos 55 cpmes Sl odd o s
L Sl bl Uls & glajbes L eSSl (o5, ST
5 Camige ol CBd 4 g s Ll edd L3yl WS e g2
los b Sk 03 S 02,80 oy S5k (sl (5L, KT oy
33 S5 [VONFN QAR ] ol okt 3 555 (5L KT sl Ko
90 3% Slp (Pl e 03 e i CarB e e D33 bt
el &S lsT gy copl p osdhe sl 0k b5l oolgiin
LeSC5b Candge s (6l 0k 03 JS 4 Sy s (5L, SET (gl
el ods Gisle3T o g Slgns 5o

30 33 b eSSk LT 4 dlie iy jtow 53 5 walsl o
A e i 53 el 0dh sy (oS5 (S e g S glsT
o5 e 4 pslas (S3le Las e 5 6 el Sl g0 sl Jlie
ks?l..i:‘,?u:Jﬁh&)@:%jp%ﬁ):.w\a&ub
4 S5 Sl il ealy oy St 9> el o - e LS5 5L
,ula.u:&Lwt@uﬁ;ﬁ);.@umuucﬁgﬁjﬂ
Al ok e Dlslgiig 5 s OLL 3

S PN polal 13 LK 3k (Gl AT -Y
5SS S Jhe s 3 4w ey S ESSSL byl o
o e B3 L 1) ESiL &8 a5 Al eds oSS s gl T

sl 0 3Lzl LSS50 by 6l gl o 55 AT b e

! Gaussian mixture model(GMM)
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! Cascade of classifiers
2 Weak classifier
* Convex hull
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! Expectation Maximization(EM)
% Posterior probability
? Likelihood function
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