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Abstract

This paper describes an integrated recognition system for
identifying faces of the people. The work is intended to help
recognizing lost, missing, dead, and found unknown people visiting
the Grand Mosques during Hajj and Umrah seasons in the two Holy
cities of Makkah and Medina in the Kingdom of Saudi Arabia. The
importance of this work is assumed increasing as the number of
visitors will increase aiming to reach the total estimated number of
pilgrims around 30 million as planned by the Saudi government in
year 2030.

The proposed technique is tested by studying faces of 100 Hajj
visiting people taken randomly from 25 countries where every
person is pictured from different angles and in different situations
and behaviors. The different pictures built a new testing database
specialized for the changes expected on faces due to Hajj &
Umrah situations, which was named HUFRD (Hajj & Umrah Face
Recognition Database). The study gave interesting results. It is just
in its beginning phase where more accuracy as well as sophisticated
image processing techniques would be involved for the promising

future.

Keywords: Forensic Sciences, Missing, Hajj Crowd Services,
Pilgrims Face Recognition, Lost & Found Items Smart System.
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Figure 1- Face recognition purpose is identifying people.
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1. Distance matrix for all images is produced.
2. This matrix is split up into distance files to build rela-
tion for images of same person.
3. One file is produced to summarize every image.
4. Each line in these file contain the name of another
image and the distance to that image.
5. The file has the same name as the “probe image”
6. Distance file is placed in a distance directory.
7. The base metric will yield a similarity score, where
higher similarity yields higher scores.
8. High score similarity values are negated to produce a
“distance like” metric.
9. All algorithms assume that smaller distances are a
closer match.
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Figure 2- Face Recognition Algorithm.
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Figure 3- Stable clues in face recognition.
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Figure 4- Faces unrecognized because of ambiguity .

Figure 5- Sample of ORL dataset for faces recognition.
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Figure 6- Sample of Japanese dataset for faces recognition.
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Figure 8- Sample of FERET dataset for faces recognition.
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Figure 7- Sample of UMIST dataset for faces recognition.
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Figure 12- Sample of AR dataset for faces recognition.
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mensionality of resulting feature vector. Use it
to be 8.

e Grid Y: number of cells in the vertical direction.

More cells leads finer grid helping with higher
dimensionality of resulting feature vector. We
setitto 8.

2- Training the Algorithm:

* First, use facial images dataset to train the algo-
rithm.

* An ID is set for each person used for all his im-
ages, i.e. linking related input images together.
Images of same person must have same ID.

3- Apply Local Binary Pattern operation:

* highlight the facial characteristics

* use sliding window concept to select binary pat-
tern

» utilize parameters of radius and neighbors to cre-
ate intermediate image to be used to describe

original image computationally.
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1- Define 4 Pare;meters: Radius, Neighbors, Grid X, and

Grid Y.

* Radius: used to build circular local binary pat-
tern and represents the radius around the central
pixel setto 1.

* Neighbors: number of sample points to build cir-
cular local binary pattern. More sample points
are preferred for more accuracy but degrades
computational cost. The suggestion is to use 8.

e Grid X: number of cells in horizontal direction.
More cells gives finer grid providing higher di-

T.

F T

=
2
e

&

Al

SENE x|
S RO




1130 wenl Gl sgedlige 7 3ho codad o jalluse gliae

)MM‘U\S)LH&L‘U‘ML’L@&&F}‘jﬂ‘ubh@}wwwwy‘MMdechﬂd (\O)M)d&“

3 yaally gl il syl eyl 315 s g Bl
Figure 15- Sample of Hajj visitors' pictures as pilot dataset for faces recognition.
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Figure 16- System framework procedure.
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Figure 18- Visitor registration of personal information.
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Figure 19- Modelling the smart face-recognition computer system.
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