
ABSTRACT

A methodology based on feature correspondences in 3-D world coordinate 

space has been proposed to determine the 3-D motion parameters and noise-free struc­

tural information of objects from a sequence of stereo views. This method has the signif­

icant advantage over the single-sensor tracking of objects in the sense that, stereo pro­

vides direct and more accurate values of the 3-D coordinates of feature points. It is 

shown that direct correspondences in 3-D domain provides a good measure for estimat­

ing noise level and makes the method computational less intensive. The method also 

provides the flexibility of handling occlusion or multiple object motion.

Preprocessing algorithms are provided to track projections of moving 

objects on the image planes and generate feature correspondences. Once the direct corre­

spondences of features in 3-D domain has been established, the constraints of rigid body 

movement has been used to estimate the level of noise contamination in feature positions. 

At the next stage, a scheme is suggested to determine the motion parameters of a moving 

object in 3-D space. The motion parameters are evaluated to a greater accuracy even in 

the presence of noise. Effect of noise, number of point correspondences, parameters of 

the system setup, object motion and structure on the results are studied. Occlusion is 

solved using displacement directions and the developed rigid body relations of features 

as the criteria. Finally, an effort is made to determine the noise-free 3-D structural infor­

mation of a moving object, in terms of its true or actual 3-D feature positions. The input 

at this stage of the work are the noisy feature correspondences and the values of the
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motion parameters of objects. Results are shown extensively on various simulated data of 

noisy feature correspondences and also on a few real-world dynamic stereo data based on 

laboratory generated scenes.

KEY WORDS

Dynamic Scene Analysis, Dynamic Stereo, R otation P aram eters, 

T ranslation  Param eters, Feature / Point Correspondence, M atched_Stereo_Se- 

quence_Features ( MSSF ), Displacement vector, Rigidity, Deformity, Gaussian 

Noise, S tandard  deviation, Noise Handling Scheme, Less noisy features, Relative 

E rro r , F igure of M erit, Least Square m ethod, Occlusion, Noise Free S tru c tu re , 

Noise Polyhedron, Noisy W indow, Tracking, Edge detection, C orner Detection, 

Thinning, Template Matching.

Cop
yri

gh
t 

IIT
 K

ha
rag

pu
r


	SOME STUDIES ON THE ANALYSIS OF DYNAMIC STEREO IMAGES

	DOCTOR OF PHILOSOPHY IN ENGINEERING


	Department of Electronics and Electrical Communication Engineering

	CERTIFICATE

	ABSTRACT

	KEY WORDS

	CONTENTS

	(a = 0.2).

	(o = 0.2).

	.... (1.2)

	V = Y' - Y	.... (1-5)

	.... (1.6)


	.... (1.8)


	Sil

	(b)

	2.8.

	+ k-yx^ + kgx2y + k^xy2 + kjQy^	.... (2.11)

	(gX + Sy)2	....(2.14)

	E


	<a> (b)


	i€ ( 1	,Ip}, je { }.

	2).	E | ©ik - ©rk | ^ ®c ; where> 0c = mc * 15*0' k=l

	(a)	(b)

	rf"‘

	<. r~ ■—* u^





	<v

	r

	.... (2.20)

	.... (2.21)

	[ Xi(k+1) yi(k+1) ]T = R [ xi(k) yi(k) Zi(k) ]T + T

	cp3 1 -cpi -92 ^1 L

	r = I-Q II P ^ - P;^ II

	U8q(k) - USjM = (Ip-2) H Nq II, i* q


	II p - P^k+l) II =

	^ II p.(k+l). p.(k+l) || + II Njll + II Nj II,for i^j

	3.3. EXPERIMENTAL RESULTS AND OBSERVATIONS

	.2 — o'§

	ii.


	L.

	\H

	fx.(k+l) y(k+l) zOc+DjT = R [ x.(k) y.(k) z.(k) ]T + T ....(4.1)





	= [(xj' - xj'), (yj' - yj'), (Zj' - zj')]T

	0 Az^ -Ay^ -Azj 0 Ax^ Ayj -Axj 0

	[ (Axf - Axj ) (Ay^ -Ayj) (Az^ - ) ]

	V2 = [ v*2 Vx2 VV2 1 =

	Let, Lj = [Cu C12 C131t

	C12 = [ -Azj 0 Axj ],

	ci3 = [Ayi ‘Axi 0]

	ILj + L2I = I S I l[Cn Cj2 ck3 ]T I


	(0 8max - 8avg < 8avg - 8min,

	OpWn’^y-

	Fe = £ I [ +» y£k+D zjk+U ]T . Rc [ x» yjk) 2(k) ]T . Tc ,2

	(A)

	(B)

	(B)


	TABLE 4.1

	(J).

	TABLE 4.2

	5.1: SEPARATING OCCLUDING OBJECTS IN MOTION






	Dr = [fr<2) - fffl] = [(xC>-^(1)),(yt®-yo>),<zW.)]

	5'2oi it- ?WnSbon1heIS!.' .nnfflo'n

	if, I Uj-url < uth.

	.... (5.8)

	^max ' ^avg ^ 3 (8avg - 8mjn)



	fO^f/D If/1) e Sd).

	I	uh - url < 1.0.

	SC1) = - 0(w);

	a.	O' <— 0(w) - fqW;

	c.	0(w) <— O'.

	5.1.3: RESULTS


	68.6/.

	s { fj(k> I fjOO = [xi^)fyi(k)f2.(k)]. ie (1,...^), ke (1	K))

	XLNqW-G XLqW

	5.2.3 : ESTIMATION OF TRUE FEATURE POSITION


	OOO	r(k).k= i,2,...,K-1;

	APPENDIX A

	APPENDIX B

	1	Lj +L2 I = M2h + M22i =

	1002.



	REFERENCE

			—			:			267

	1981,1147-1152.



	REFERENCE	276

	BIODATA


	6&\ >3£*7








