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Abstra
tCapturing the motion of a human body utilising 
omputer vision is the fo
us of thisthesis. Normally the 
apturing pro
ess is 
arried out by applying a priori knowledge,in the form of a geometri
al model, i.e., applying a model-based approa
h. Di�erent
on�gurations of the model is synthesised and 
ompared with the image data. The
on�guration most similar to the 
urrent image data de�nes the 
urrent state of themodel, i.e., its pose. Ea
h degree of freedom in the geometri
al model is representedby one variable.When �rst initialised this provides a very powerful pruning as long as the assump-tion of "smooth motion" is ful�lled. However, under pra
ti
al 
ir
umstan
es thetemporally-based pruning often breaks down and requires a 
ompli
ated reinitialisa-tion. Hen
e, alternative or supplementary methods of pruning that are independentof the temporal 
ontext are of interest. The purpose of this thesis is to investigatepossibilities for exploiting spatial information to a
hieve a similar pruning e�e
t.The 
ontext of the investigation into spatially-based pruning is to 
apture the 3Dpose of a human arm given one stati
 
amera.The thesis is divided into three parts. In the �rst part motion 
apture in generalis des
ribed and a 
omprehensive survey of the relevant literature is presented. Inthe se
ond part spatially-based pruning is applied to derive a more 
ompa
t state-spa
e representation of the arm by in
luding low-level image features. Con
retelyit is shown how the primary degrees-of-freedom (DoF) in the shoulder and arm
an be eÆ
iently modelled by utilising the position of the hand in ea
h individualimage. This model is denoted the lo
al s
rew axis model. Furthermore, this partalso des
ribes how to redu
e the size of the state-spa
e by introdu
ing six spatially-based 
onstraints. Together, the 
onstraints and the lo
al s
rew axis model redu
esthe size of the state-spa
e signi�
antly. In part three the spatially-based pruning isimplemented in di�erent systems in order to demonstrate its e�e
t. Part three alsoshows how to apply Sequential Monte Carlo tra
king to make an eÆ
ient sear
h inthe pruned state-spa
e.The primary �ndings are �rst of all the lo
al s
rew axis model whi
h allows the 12primary DoF in the shoulder and arm to be modelled by just two DoF. Se
ondly,the six spatially-based 
onstraints that allow for a pruning of the state-spa
e of97:3% in average. Both �ndings suggest that the proposed approa
h for spatially-based pruning is a realisti
 alternative for 
oping with the problems inherent intemporally-based pruning.





ResumeFokus for denne Ph.d.-afhandling er, at registrere bev�gelserne af den menneskeligekrop vha. 
omputer vision. Registreringen foreg�ar normalt ved at benytte a priorividen i form af en geometrisk model, dvs. en model-baseret tilgang. Forskelligekon�gurationer af modellen sammenlignes med billede data. Den kon�guration derligner billede data mest, de�nerer den nuv�rende tilstand for modellen.Det st�rste problemmed en model-baseret tilgang er, at der potentielt kan forekommeet meget stort antal forskellige kon�gurationer. For at im�deg�a dette problem kanden temporale kontekst benyttes til at redu
ere antallet af sandsynlige kon�gura-tioner. Desv�rre har denne tilgang nogle uhensigtm�ssige konsekvenser, som g�rat alternative tilgange b�r �ndes.I denne afhandling foresl�aes det, at bruge den spatiale kontekst som et alternativ ellersupplement til den temporale kontekst. Denne mulighed unders�ges i sammenh�ngmed registreringen af 3D bev�gelsen af en arm givet billeder fra et statisk kamera.Afhandlingen best�ar af tre dele. I den f�rste del beskrives hvordan man kan registrerebev�gelserne af den menneskelige krop. I den anden del beskrives hvordan den spa-tiale kontekst kan udnyttes til at lave en mere kompakt repr�sentation af armen vedat inkludere information fra billeder. Konkret vises det hvordan de prim�re friheds-grader i skulderen og armen kan modelleres e�ektivt udfra kendskab til positionenaf h�anden i billederne. Denne fremgangsm�ade ben�vnes "lo
al s
rew axis model".Ydermere vises det i denne del hvordan antallet af mulige kon�gurationer kan re-du
eres ved at udnytte den spatiale kontekst. Seks forskellige metoder pr�senteres.I den tredje del demonstreres e�ekten af at benytte den spatiale kontekst. Detteg�res ved at beskrive tre systemer hvori kon
eptet er benyttet.De vigtigste resultater i denne afhandling er f�rst og fremmest "the lo
al s
rew axismodel" som g�r det muligt, at modellere de 12 prim�re frihedsgrader i skulderenog armen vha. blot to parametre. N�stvigtigst er de seks forskellige metoder tilreduktion af antallet af mulige kon�gurationer. De mulig�r en gennemsnitlig reduk-tion p�a 97:3%. Det konkluderes, at begge resultater viser, at den spatiale kontekstkan bruges til at undg�a de uhensigtm�ssige konsekvenser som den temporal tilganghar.
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