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Abstract: This chapter deals with the following:- Cognitive Science is used To classify using DTOD; verify
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l. INTRODUCTION

Nowadays a good contribution from the research
community is done in the field of Cognitive
Science . Three kinds of approaches exist for
classification and recognition of human face. The
Databases of faces (ORL dataset) i.e. (Olivetti &
Oracle Research Laboratory) and the UCD
(University College Dublin) dataset are used in the
proposed work. ORL is freely downloadable from
the website. The occluded datasets are downloaded
from UCD dataset.

1. OBJECTIVES AND SCOPE OF USING
COGNITIVE SCIENCE

Using Cognitive Science, we deal with the
following:-

e  Toclassify using DTOD

e  To verify with training set using Maximum
Likelihood Classifier

e  To calculate human age with BPNN

e To know parameters of proposed work with
respect to the classification of facial image,
verification and estimation

11. RESEARCH WORK BASED ON
COGNITIVE SCIENCE

The existing system is studied and analyzed to
formulate the stages in the proposed work as
follows:-

e Apply the DTOD classifier with Maximum
Likelihood Classifier (MLC)

e Create an effective system for face
verification

e  Classify the age of a human using BPNN

1. Architecture for Proposed Method to
combine three stages

Figure 1 indicates how to combine aforesaid stages.
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3.2 Methodology using Cognitive science

Methodology for the Proposed work to
combined all the stages is shown in Figure 2 as
follows:-
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Figure 2
3.3 Classification with DTOD classifier

Work flow diagram is available in Figure 3.
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Figure 3
3.4 Occlusion Detection using DTOD classifier

Now,
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Stepl Scan input image
Step2 Find out confidence measure
Step3 Deduct face or non face
Step 4 Linear Discriminant Analysis is

used for integration

Step5 Maximum likelihood classifier is
applied to accept non-occluded face or occluded
face . (see Figure 4)
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Figure 4
3.5 Face Recognition with MLC

Figure 5 gives clarity to recognize image
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Figure 5
Figure 6 gives the flow to identify face.
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3.6 Age Estimation using BPNN (Figure 7)
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Figure 7
3.7 Training and Learning

Wrinkles starts from first position of
forehead like - The first position in the Matrix
is starting from a;; , ie the wrinkles start position
where =1, j=1 where &=1. Similarly the
remaining values are calculated.

a; =0,j <1

ay=0j =i+ A

where &4 = 1
Gyq Oy o 0 0 0
0 Cgn Cgn 0 0
A=]0 0 Ciaz Gy
0 0 0 =FF G4z
0 0 0 0 Bge
Qyw — P

while By = ( fﬂ?" i<Nandi=N+1 and initial
state probability () is defined as

m; = [1,0,0,0,0,0]

Finally the wrinkles position is calculated and it
belongs to a particular face boundary. A is the
feature matrix, B is the face boundary ie

appropriate class name. L= [LDJDJDJDJD] is
the probability of the estimated age gap. Suppose 1
belongs to 40-50 then the age gap belongs to 40-50.
Based on the face boundary the age group is
calculated. Consider wrinkle as the additional
parameter to find the exact age of a human.
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The re-estimation procedure can be applied when
the age belongs to specific group of age intervals.
The accurate age esitmation is carried out using the
above algorithm for re-estimation. (See Figure 8)

V. RESULTS

Figure 9 shows the canny edge detection which has
been performing better result for edge detection.
All images from Figure 9 to 16 are published by
Authors.
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Figure 9

Occluded part in the image is not used for the next
stage. The non-occluded part only is taken into
considered. Full face is considered in the above
results as an input image.
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Figure 10

The mouth occluded part is an input and the feature
extraction and their decision tree structure shown in
the above Figure 10
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Face Recognition with MLC

Input taken from the ORL dataset and training and
testing images are separated. Training image is
given as an input and the collection of images are
used to test the network. (Figure 11)

Figure 13

Age estimation of human is calculated using back
propoagation netural network algorithm. The age is
classified into groups and the above image belongs
to the young group of images and the age is 20 and
40. (Figure 12, 13)

Page | 9301



v 10y g 8

[T MEAEIL IRy
Figure 14

Figures 15 and 16 deal with comparative analysis
fo classifier

Comparitive Analysis for Classifier
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V. CONCLUSIONS

Thus we find that Cognitive Science is used to
classify through DTOD; verify with training set
using Maximum Likelihood Classifier; calculate
human age with BPNN and to know parameters
with respect to the classification of facial image,
verification and estimation
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