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MONTRA BUAPED : EXPRESSION - INVARIANT 3D FACE RECOGNITION USING SHAPE
CONTEXT. THESIS ADVISOR : CHARNCHAI PLUEMPITIWIRIYAWEJ, Ph.D., 90 pp.

Face recognition is the one of the most important areas in digital image processing framework that
has been used in many practical applications. In the past, research in face recognition is usually based on
plain photograph or 2D images. As the 3D technology has been rapidly improved, face recognition using 3D
facial images is more attractive. The strength of a 3D facial image is that it has more facial information than
a 2D one. However, most 3D face recognition algorithms are still effected by various facial expressions that
can lower its accuracy. Moreover, the requirement to have many images in the train of system is not so
convenient for practical use.

This thesis proposes 3D face recognition algorithm that is immuned to various expressions using a
small set of training images. In order to overcome the expression varying problem, it uses 3D shape context,
which is invariant to shape transformation, of the 3D faces. To reduce the complexity in traditional shape
context method, on improved histogram computation is introduced and the image alignment further reduces
the time required in the optimization process, making the process more suitable for practical face recognition
system. Then, the features extracted by shape context are used to develop an effective face recognition
algorithm. At last, the analysis and conclusion about the proposed algorithm are shown.
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3D face recognition

3D Morphable Model
Active Appearance Model
affine transform
algorithm

alignment

ambient light
appearance-based algorithm
automatic

background subtraction
bending

between-class scatter matrix
biometrics

branch

brand recognition
canonical image

cartesian coordinate
centering metrix
chi-squared test

cluster scene

computer vision
correlation matrix
correspondence point
cost function

covariance matrix

cross product matrix
curvature

curvature-based algorithm
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depth map

digital image processing

direct light
discrete grid
disparity map
display

distortion

double centering
edge map

eigen decomposition
eigenvalue
eigenvector
eigonal equation
euclidean distance
extrinsic property
face

face identification

face recognition

face verification

facial expression variation

facial feature segmentation

facial occlusion

fast marching

Feature — based elastic bunch graph matching

feature extraction
feature vector
fourier descriptor
gabor kernels

gaussian distribution

=1
MNANNAN
mMslszuananinaana
uealaensa
MDA
A

MNANUINADY
MIUAAINA

a dy
msdaien

o 9
MIMIGUINA oY
MNYBDUVDIIAY
MIUBAINADT ANHULIRIE
AANHULIANIL
NNDS ANHULINNIL
=1
auM3d Inuea
32HZNNYATN
AaauanIeUn
UHUAD
9

Mz luni

Yo 9
Myganlumin

a o 9
Manganlunin

ﬂﬁuﬂiﬁu!’ﬁﬂﬂ"lﬂﬂﬂﬁllﬁﬂ\i@@ﬂﬂ]ﬁ]\iﬁlﬂﬁﬁﬁ

= 9 o 9
M3paveyavetesnszneuuulumnin

2 1
v A A

mstidaguuaisiunusnalunih

J Jd a
NFEUIUMIIIAN MTFH
3 ad | = = 1 a
TupeuIsulseunsunilunusangu lasaalnsa
Y
nin
MIanafanyE
NARBTUANHAY
@ a J
drueny3es
J J
RIHGGHATE!

ﬂWiﬂizﬁ]Wﬂﬁ’JLlUULﬂWﬁl"Tﬂﬂu



geodesic distance
geometric space
geometric transformation
global property

graph theory

gray-level interpolation
grid

handwriting recognition
hypothesis testing
illumination variation
image enhancement
image pre-processing
image segmentation
image space

Independent Component Analysis
intensity level

interaction
internetworking

intrinsic property

inverse transformation
Karhurnen — Loeve transformation

kernel function

Kernel Principle Component Analysis

landmark

laser sensor

level set

Linear Discriminant Analysis
linear subspace analysis
local property

logarithm spherical histogram
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manual

mapping

Mereer’s theorem
model-based

monotonic
multidimensional scaling
node

non-linear manifold analysis
non-rigid body transform
null hypothesis
optimization

PCA-based analysis
pixel

polar histogram

pole

pose variation

projection

projection function

recognition using 3D shape and texture

recognition using 3D shape assisted 2D

recognition using 3D shape only

reference point
rigid body
rotation

shape

shape context
shape descriptor

shape vector
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shearing

silhoulette image
simple topology
sophisticated topology
spatial transformation
stereo acquisition
stress function
structural light camera
testing image

texture

texture vector
topology

training image
transformation
translation

transpose operator
uncorrelation
vectorization

vertex

virtual world

within-class scatter matrix
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image gray level =® feature vector
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