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Absraci—In this paper, we propose a category level object
recogmition system for the efficient mse of CCTV cameras im
terms of storage and retrieval We investgate the performance of
the propesed approach by wing four different classifiers. AMaore
specifically, we considered image sequences with cars, bikes and
pedesirian a5 our three targeted object catezores for
classification and ulbimately efficient storage and retrieval with
reference to our CCTV cameras system. We utiized Linear
Discriminant Analysis (LDA), Sapport Vector Machine (SVAL),
E-Mearest Neighbors (BENN) and Carfesian  Genetic
Frogramminz (CGF) algorithms for the comsidered object
categories  classification. The Limear Discrimimant Anabysis
(LDA), BN and Support Vector Mackine (5VAL) are Statistical
algorithms while Cartesian Genefic Programming (CGF) =
Evoluficnary Algorithm  More specifically, we wilized the
standard “Caltech 1017 dataset for investigating the performance
of our proposed classifiers. Scale Invariant Featore Transform
(SIFT) has been wuwsed to exiract the scale, criemtation and
trapslational invariant feafures from the considered images
which are input te the classifiers. Our empirical results show that
in most of fhe cases, the results of LDA and SVA are relatively
the same To be specific, LDA gives an average accuracy of
85.3% and SVAL B3.6%. Similarly, ENN give: an average
accaracy of 74.6% while OGP oviperforming the three gives
accaracy rate of §0%.

Egpwords—Category Eecognition, Feature Exiraction, Scale
Imvariant Feature Transform, Linear Discriminant Analysis,
Suppert Vector Machime, K-Nearest Neighbors, Cartesian
Genetic programming

L MOTIVATION AND BACKGROUMD

Closed-circuit television (CCTV) cameras have long besn
uzed for surveillance and securty parposes. They produce both
sl inages and video recordings. These cameras conttmuously
send the capmured mmage signals to 3 storage device. Storage of
each and everyvthing produced by these cameras is sometitnes
ot requured and it waste enormons smonnt of hard diove space.
Furthermore, in order to investgate past events through the
smored data, apalyvsis and remeval of the whole long wideo
sEguence 15 sometimes very tedious and fime consuming task.
Therefore, m this paper we present an approach for the
efficient nse of thess cameras through wisual catezory
recognidon The proposed systems preprocesses the inpur
vider sequence and afier smalyzing these images they are
efficiently archived in the sllocated storage space based on the
analvzed ohject category. Conssquently, the proposad sysem
alzo results in the efficient remieval of dsta from a large
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database. For example, consider 2 road side theft that has bean
recorded by CCTV camera. In order to remieve the information
from the large database, the performance of the system can
greatly be increasad by rerieving the concemed caregory data
and avalvzng specifically that category.

Catezory recoguition bas recaived considerable amention in
the last faw years. For example in [1], the results of visual
categorizaton of oo different classifiers Waive bayves classifier
and 5VRI (support wector machine) classifier have besn
compared. The results showed thar SV is superior to that of
IMaive Bayes classifier in performance, but is problematic in
clutter backzromnd images. In [2], modified bag of kevpoints
with OGP and CGP-AMI bhas been used to classify different
objects. Similarly in [3], Dawvid &. Lowe in his paper Object
Fecogpiton from Local Scale-Invanant Feanmes gave 3 very
el approach o object recognition by selecdng & new class
of mage feammes. The feanmes extracted were invariant to
local vartations. Lowe recognize differsnt object by matching
their 3IFT feanmes. A new concept called Hierarchal Temporal
Memory (HTM) kas been nsed m [§], to remieve imaze from a
larze damabase, both coline and offline, based on the content of
the image. In [7] T. Seme and others wed 2 biology inspired
methodology for object recogniden. The algorthm iz tested on
variety of different recogmiton tasks, from simple object
recognition to pmlticlass and chifered recognrtion. This bio-
inspired approach performs very well by using few maining
examples. The algorithm first estzblished a featurs set and then
categorizes olbjects using 2 linear classifier.

Furthermore, new descriptors for object recogninon which
halp in the perfonmance of the classifier kave been pressnted in
[8] The descriptor is an amrsy of large mumber of weak
clazsifiers. The adwantage of nsmg these descrptors is thar
testing can be done very eficiently wsing the classifier and on a
database of images it will generate good results i less dme
The paper suzgested thar for auy new image to the systam, the
classifler mmst be wained for thar image and then this wamed
classifier will work efficiently for large databases.

II. PROPOSED APPROACH

Category recognition is the process to categorize different
objects auromatically. In this section, the process of object
catezorizaton is discussad. Inidally we consider two caregorias
Cars and Bikes and nm the zlzorithim to note the classification
results. Then we add pedestian znd note the effect on overall
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