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Abstract

In this thesis we have considered two recognition problems:
1. Recognition of Partially Occluded 2D objects.
2. Recognition of 3D objects from Image Sequences.

For both the recognition problems, we have investigated different issues re-
lated to the design of recognition systems using indexing invariants. We have
looked into the problems of developing robust indexing schemes using known
invariants. We have also considered the problem of developing reliable veri-
fication schemes. In addition, we have examined the problem of combining
shape and colour based cues for obtaining reliable recognition results.

The main contributions of this thesis are:

Recognition of Partially Occluded 2D objects

A new neural network based indexing scheme has been proposed for recogni-
tion of 2D objects. Local contour based invariants have been used for index-
ing. Object contours have been obtained using an algorithm which combines

the advantages of region growing and edge detection. The contour obtained



is decomposed into curve segments using dominant points extracted by ap-
plying a curvature guided polygon approximation technique. For extracting
local similarity/affine transformation invariant features from these curve seg-
ments we have used a canonical frame construction scheme. Two types of
networks, one based on supervised and other based on unsupervised learn-
ing have been trained using these invariant features. We have compared the
performances of both these networks with that of the conventional geometric
hashing method. Experimental results on real images of varying complexity
with a reasonably large data-base of objects have established the robustness

of the method.

Woe have presented a feature based hypothesis filtering and verification
scheme for 2D Object Recognition. The neural network based indexing
scheme produces a number of competing hypotheses. These hypotheses are
first ranked using neighbourhood constraints and local colour invariant fea-
tures to reduce the search space. The competing hypotheses set is then
verified using two strategics. In the first strategy we have used a simple
alignment method and used a distance transform measure for computing the
verification score. We have also proposed a hypotheses verification scheme
using relaxation labeling. The initial probability assignments for mapping
of object labels to model labels are done on the basis of the output of the
neural network and local region based colour invariants. The recognition re-
sults on scenes consisting of multiple overlapping objects have demonstrated
the effectiveness of the system. We have shown that the relaxation labeling

based scheme provides a better pose estimate than a simple alignment based

verification scheme.



Recognition of 3D Objects from Image Sequences

We address the problem of extraction of 3D geometric invariants from im-
age sequences for the purpose of recognition of 3D objects. We consider
colour image sequences of multiple independently moving objects in a scene.
It is assumed that the objects are undergoing affine motion and therefore,
the affine camera projection model is used for extraction of 3D invariant
features. Optic flow based segmentation technigue is used to isolate the in-
dependently moving objects in the first few frames of a sequence. Corners
are detected in rectangular regions around object using the Plessey corner
detector. Interframe corner correspondences and invariant 3D affine coordi-
nates are obtained using a affine structure based tracker. Even though the 3D
structure invariants of corner features can be extracted with high accuracy,
it is still preferable to use line features for the purpose of object recognition.
A novel algorithm, therefore, has been developed for line correspondence and
tracking of line seginents along long image sequences.

We present a complete 3D object recognition system from image se-
quences. We have shown that colour based features extracted from image
sequences provide a stable indexing scheme. For verification of the compos;
ite hypotheses and object localization we use two alignment based methods.
The first one is based on lincar combination of affine views and the second
one is a method of repeated random alignments hased on relaxation label-
ing. We present detailed experimental analysis of the methods used on real
image sequences. Experimental results have established effectiveness of the

approacl.
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