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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.

[ DOR: 20.1001.1.20088345.1390.5.1.6.1 ]

b i | g mis o5 =01l 553 5l 5 J ST Olentige el o S Ao e gaty il o IO 15 sdge s 5


https://dor.isc.ac/dor/20.1001.1.20088345.1390.5.1.6.1
https://joc.kntu.ac.ir/article-1-98-en.html

[ Downloaded from joc.kntu.ac.ir on 2026-04-29 ]

[ DOR: 20.1001.1.20088345.1390.5.1.6.1 ]

st psbai 53 CLE gy Sl eslimal b ey oty Jde 53 T s Olejan TlAel 5 6 5 OS5l S o ons VA

rm&ﬁlessuw‘aﬁgu‘;Uﬂ

a\,\@uwu,{.@lafﬂ;gw)ﬁgmdg_;p&\i;).u,f
ol 4 g5 0sls s Gl s S Alie 0B di 5 Loy e
e 3 a0 ) iy ol b ST 08l G Sl g e YTy ol
s OVle alie oa dlie cpl 53 ol 03,8 sl (S03L o
w535 s 3L ) S5l aer Coamige Sl e o s
)éééﬁ)\fﬁf})&éwé‘w&Vé\ﬂu@‘ouﬁb‘(iﬁj
wils Ko SYle b ol 038 bl Ol 55 aw S G
Sb Ol 53 30 Sledin) Cand Lo o I din ol 5 ol
[4] 5 oots slgbiny ol o sl slalles o eia oS eSS
eSSk @lSaT (sl ad 5 o511 Sledbl b LSS5k ol oS5 )
M 4 Jbg Olilue Glagny 53 obsy diue .kl 03 S oslazal
Gl ol SedS s 5 WSSk S 5 p e DS
355 o0 53l 0315 s Sl 4y e o6 oS y95 DS 5 55550
Sl 93 3 5 o 53 Cales Dlgar 3 & s oS5 5L sl
93 g gy S ol Lghtgj\j}:l{.x})b@l.&}ﬁarkliwly
lagits 5o WSSk oba) okte 4 ke sla i) S Slids
S 3 1] VG s il edd es SIS @ Calisee 550
san el 0dd oslinel ESGSL Gbsy sl b IB b bls
b Sy i Gl la aata ol por 4 S S I e
55 [5,6] Wl 03 eslimal Lbsy gy SIE hl Lo al
eSS G e s 5 s o DI > 0 IS s s
SIS A S s eass gba) e S 265 4 WS LS
by ol oo Ll el eslaml Gy b, ¢l el
1 eas eslizad [9] TSV? , [8] Mean-shift (7] MHT® Lz
530085 45 (ot 5 03l 313105 59) e b L b, > MHT
S Jde 7 Alse Gl 5 Sl i Ol Jsb 53 Colal s
sk b Gl il sls b Cl sy iy B e s
Joime 5 oks 43 5 553 593 Oy g 4y Cilibe fozme (sl e
ool Mean-shift s, 53 bl .ol o3 § OBl s o 5
Gl ezt el y o 8 S 53 e 6K ¢l 8 s
o i (e e o i) 65 5 ol e 4 S
23 A8 o Jas bt Dlae bl 5 LSS L By, cpl sl
005 i s Ll pslie by S5 i o 8 S, S S
23 Calia e Lo g 5 Sl 3y iz ledny 51 35 Tl
G 3 1l [13-10] col 4, 8 4 s slebs, L oS 5
L5 s olpen 4t imes g 2 51 [14] K

oy ol 45 ol odd eslizl UL sLeSSSL obisy sl s

! Template matching

2 Multiple hypothesis tracking
* Tempotal spatio velocity

* Particle Filter

* Metropolis Hasting(MH)

© Simulated Annealing
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! 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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