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ABSTRACT

A process for face detection, which irvolves mulfi-resolution templale matching,
region clusiering and color segmentation, works with high accuracy, and gives
good statistical resulis with fraining images. Given the generalily of the images and
the templates wsed, the assumption would be that the implemeritation works well on
other images, regardiess of the scene lighting, size of faces or fype of faces in the
pictures.

INTRODUCTION

The mcreasing vse of computer vision i security m place of hmmans led many to
rezearch the problem of face detection in mmagez. The problem 1= not a trovial one az the
classification of a lhuman face proves to challenging. Deszpite the many vanations of a
human face, featurez can still be found, grven a certam context, which will vniquely
sdentify a face. In thizs project, we attemipt to come up with a techmique to grve a high
percentage of face detection bazed on correlation and post-processing. The first part of
thiz paper will concentrate on the approach used m zolving thiz problem namely:
correlation, false'repeated hits removal techniques, color segmentation and nmlti-
resoluttion approach The szecond section will go mto the actoal results of the
mmplementation. where statistics taken after performing the algorithim on training smages
will be provided. A conclusion will then be given



APPROACH

The algorihm used for face detection i this project 1z given below:

—

Multi-Reschution Processing

EveFace Template False/Repeated Clustering
Matching Hit Eemoval
Color
Segmentation

Template matching 1= performed first to find the regions of high comelation with the face
and eves templates. Subzequently, psing a mask derrved from color segmentation and
cleaned by texture filtermg and various binary operations, the falze and repeated hits are
removed from the template matchimg result. The output of this process 1= then passed to a
clustermg procedure, where pomts are within a certain euclidean distance from one
another will be clustered mio one pomt. The whole process will then be repeated at a
different scale‘resolution The outputs from each resclution are then recombined into a
single mask.

The mdriidual processes will be explamed in detail below.

COLOR SEGMENTATION

The aim of colorspace transformation 1z to ncrease the separability between zkm and
non-skin classes while decreasing the separability among skin tones. Hopefolly it wall
bring robust performance under varying illumination conditsons. However, there are
many colorspaces to choose from and a large mumber of metrics to judge whether they
are effective.

Some potential colorspaces that we were mterested in :

+  CIEXYZ
+  CIEXYZ
v YCRCr

v YUV

v YIQ



