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ABSTRACT

Local binary pattern algorithm is used in this work to
determine the recognition rate for the images stored in a
compressed form in the database. The images are of two
types, namely, probe image and the database images. Data
base images are the one present in databases like airport
servers, government servers etc., whereas the probe image is
the one which is being tested against the database to find the
matching picture or record from the database. In this work,
the data base images are compressed on the size of the image
by several compression levels and each level is tested for the
same probe image. The probe image is not compressed while
comparison. The simulation results are presented for the
recognition rate under different levels of compression.
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1. INTRODUCTION:

One of the growing areas of computer vision is the domain
of image processing and image recognition. Under image
recognition, there are several branches, namely, pattern
recognition, face recognition and object recognition [1-4].
The pattern recognition and the face recognition are very
widely used in the applications like social networking,
government social and criminal databases etc. For the
successful face recognition, the database images [18] must
have sufficient information so that when presented with the
probe image, the recognition must be possible. Sometimes it
is difficult to assess if enough information is actually present
in the stored images so that the related records can be pulled
from the databases. Majority of times, there is always excess
information present in the database images, which leads to
higher storage consumptions and the higher processing times.
Hence optimum size of the images needs to be stored in the
databases for good performance [9, 10].

For this purpose, the size of the images can be compressed
to the required size and then stored in the databases. By
compressing the size of the images, there will be loss of
information but, it can be stored in large numbers and
transmission of the images over the network is fast. The loss
of information leads to failure of the algorithms in the
recognition of the subjects in the images. Especially, the
information pertaining to iris will be lost severely. Advances
have been made in this area of research [5-9].

One of the major drawbacks in the face recognition
using compressed images is the decompressed mode. The
procedure for decompressing a compressed image for face
recognition is computationally expensive and the face
recognition systems would benefit if full decompression
could somehow be eliminated. In other words, the face
recognition is carried out while the images are in compressed
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mode and it would additionally increase computation speed
and overall performance of a face recognition system.

The most popular compression techniques are JPEG
[10] and their related transformations are Discrete Cosine
Transform and Discrete Wavelet Transform. It is treated that
common image compression standards such as JPEG and
JPEG2000 [11]have the highest number of applications for
actual usage in real life, since the image will always have to
decompressed and presented to a human at some point.

It is required to store large number of images in a
given space. For the image can be stored in the compressed
form as well as in other forms like gray images etc. There
various compression techniques [6,8] available to achieve this
objective but it affect the face recognition when the image is
compressed with regular transformation techniques.

Also, some times the person’s data set to be stored
at a secret and secured place and only a representative image
is stored in a computer which has access to people who are
not in actual need of the real data. For example, a security
guard at the airport need to identify only those people who are
under surveillance and handover them to investigating
agencies if the probe image and stored image matches.
However, sometimes the security agencies do not want to
store the actual pictures of the people in the computers
operated by security guards. This is a challenging task
because the representative image may not be useful for the
actual face recognition and some time it may lead to misses.

For both these problems, the solution can be
obtained with a single technique used in this research work.
In order to address the problem of reducing the size of the file
size by using regular transformation technique, one can use to
reduce the frame size of the image. In this way, size of the
image is reduced. However the image need to reconstructed
back to its original size while doing face recognition. Since
the quality of the image is altered when an image is
reconstructed from lower frame size to higher frame size, it
may affect its face recognition capability. In this work it is
proven that face recognition technique will succeed in
recognizing the faces even if the image are compressed to
10% of its original size. To address the issue mentioned in
second point, the reconstructed images can be stored at the
computers held by security agencies. These reconstructed
images are not of good quality and the images are blurred to
the maximum extent possible when reconstructed from 10%
size back to its original size.

2. LocAL BINARY PATTERN (LBP):

The local binary pattern [16,17]face recognition
algorithm is one of algorithms in which the local features are
used in face recognition compared to the global features
based algorithms like PCA, ICA and LDA. The algorithms
consist of four parts.
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eThe Tan and Triggs’ illumination normalization
algorithm [12] is employed initially. With this, the
variation in the illumination can be eliminated.

eThe local binary patterns are computed for each
pixel. The LBPs are an equivalent textural
description of the image.

e The histograms are created for the local features.

eThe probe image and database images are
compared for their histograms and the faces are
recognized.

25115 |9

10 (14 |11

2123 |35

l Threshold

1)1 |0

0 0

0|1 |0

Binary code: 11000100 =33

Figure 1: LBP binary coding

3. EXPERIMENTAL RESULTS AND
DISCUSSIONS:

Fig. 2 shows the image of 10 people whose images are
considered for face recognition in this work. Two expressions
of each face is taken as and stored in the database. Hence
there are totally 20 images stored in the database which will
be compared with the probe image to check if the probe
image matches with any of the stored faces.

The stored images are considered in 10 different sizes and
each size of all the 20 faces are stored in the database at a
time for experimentation purpose. Fig.3 shows the image sets
of the compressed images from 90% of the original size to
10% of the original size. The left most image represents the
original size, the second image is of 90% of the size, third
image is 80% of the size and so on; and last one is of 10% of
the size. The original size of the image is 180 x 200 pixels
and the images shown below are only representative. When
the original image is compressed to 10% of its original size,
the size of the image becomes 18 x 20. When the probe
image, which is 180 x 200 is presented to compare with the
store image which is of size
18 x 20, the dimension mis-match occurs for a the algorithm,
hence the stored image is reconstructed back to the size 180 x
200.

However, though the compressed image is reconstructed
back to original size, the original image quality is not
recovered as the information is lost when it is compressed and
stored at 10% of the original size. In this way, a high quality
probe image of size 180 x 200 is compared with the poor
quality stored image of size 180 x 200. It is the interest of this
work to verify to what level of compression the face
recognition is successful and that size of the image can be
stored in the databases instead of the original size.

International Journal of Computer Applications (0975 — 8887)

Volume 74— No.16, July 2013

Figure 2: Images of persons considered for face
recognition
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Figure 3: Image sets original and compressed in size from
P 90% to 10% of the size from left to right.

Bl ol \og The face recognition is successful when the probe
images are presented to compare with the stored images. For
all probe images, the face recognition was successful for
compression sizes upto 10% of the original size, which gave
the recognition rate up to 80%. When the compression is
carried out below 10%, the face recognition was very poor.
Hence the cases below 10% compression are not presented
here.
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Figure 4: Original images and transformed images after LBP on a gray image

After performing the face recognition using the LBP
algorithm, it was identified that the all the images are
recognized correctly when the database images are original in
size, that is, the image quality of the database images and the
probe images are same.
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TABLE1L: Simulation Results Summary

Recognition Rate;

International Journal of Computer Applications (0975 — 8887)

Volume 74— No.16, July 2013

Compressed size with . Unf - Faces that are
L - Recognition rate recognition -
respect to original size rate not recognized
100 100 0 None
90 100 0 None
80 80 20 Image 8 and
Image 9
70 90 10 Image 9
60 90 10 Image 9
50 90 10 Image 9
40 100 0 None
30 100 0 None
20 100 0 None
Image 3 and
10 80 20 Image 7

When the sizes of the database images are reduced to 90%
of its original size, then also, all the images are correctly
recognized. The recognition rates starts to come down after
compressing the size to 80% and less than 80% of the original
size.

Under 80% of the original size, there are two images,
namely, image 8 and image 9 are not correctly recognized,
hence resulting a recognition rate of 80% and unrecognized
rate of 20%. For a compression size of 70%, 60% and 50% of
the size, there is only one image which is not recognized, that
is Image 9. The recognition rate for these cases, 90% and
unrecognized rate is 10%. For cases of 40%, 30% and 20%,
the recognition rate is 100% and all the images are correctly
recognized. For 10% of the original size, again there are two
misses resulting in 80%and 20% of recognition and
recognition rates respectively.
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Figure 15: LBP Histogram for Image 6 for original Size
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Figure 20: LBP Histogram for Image 8 for 10% of
original Size
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Figure 22: LBP Histogram for Image 9 for 10% of
original Size
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Figure 23: LBP Histogram for Image 9 for original Size
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Figure 24: LBP Histogram for Image 10 for 10% of
original Size

The Figs. 5 to 24 show the histograms of the images for the
original size and the images of the size of 10% of the original
size. The histograms are calculated and the Euclidean
distance is calculated for all the database images with respect
to the probe image. Whichever has the least distance, that
image is considered as the equivalent image in the database.
However, if the subject of the probe image does not exist in
the database, then it recognizes the image with least
Euclidean distance as the equivalent image. One can observe
despite huge variation in the histogram which are arranged in
the descending order here, the face recognition is successful.
The histogram are not sorted when calculating the Euclidean
distance, hence the variation between histograms should not
affect the face recognition in any way. What matters here is
the total variation of the histograms when computed from
pixel to pixel.

4. CONCLUSIONS:

In this work, the performance of the local binary pattern
algorithm is measured for the compressed images of the
database. The images are compressed from 90% of the
original size to 10% with an interval of 10%. The maximum
success rate is 100% for the cases like 100%, 90%, 40%, 30%
and 20% of the compressed images. The recognition rate is
90% for compressed sizes of 70%, 60% and 50%. It is 80%
for compression sizes of 80% and 10%. The recognition rate
does not vary linearly with respect to the compressed size. It
is random as one can notice in Table 1. This is because the
histograms are calculated based on the pixel values
surrounding the reference pixel and these pixels vary with
respect to the compressed size.
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