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Abstract

Image clustering is a method in
which we make cluster of objects that are
somehow similar in characteristics. The
criterion for checking the similarity is
implementation dependent. If image has
some meaning and it corresponds to a
human being, than how we can group it in
an image or a video. In this research work, I
have used an algorithm for group detection
in an image which is based on distance. In
this paper, algorithm uses the concept of
distance between the persons to detect
groups in an image linear dimensionally

Keywords: Image clustering, Digital image, group
detection, Haar cascade, pixel distance.

1. Introduction

In this paper, we present methods for
tracking groups of people in an image to
recognize abnormal behaviours. (M.Thonnat
et al, 1999). In this paper, I have used an
algorithm, which detects groups in an image
on the basis of distance. Suppose we have an
image of a public place in which we have
identified a terrorist, with the help of group
detection we can detect various groups
present in an image and from that we can
extract faces and after face extraction we
can identify all other terrorist present in that
image.

The remainder of this paper is organized
as follows. Section 2 briefly reviews some

related work. Section 3, gives system
architecture and description in which
introduction to various algorithms with
practical implementation. Basic system and
further improvements are given in section 4
Practical results are given in Section 5.
Conclusion and future work is mentioned
in section 6.

2.Related work

Systems for tracking people have usually
employed some form of background
subtraction: (I. Haritaoglu et al, 1998) used
greylevel subtraction. (I. Haritaoglu et al,
1999)

The car tracking system of (D.Koller et
al, 1994) used an adaptive background
model based on monochromatic images
filtered with Gaussian and Gaussian
derivative (vertical and horizontal) kernels.

Background ‘subtraction’ using these filter
outputs yielded results superior to the use
of raw grey levels.

Some systems for surveillance and
monitoring of wide area sites have tracked
people essentially assuming that each
connected component obtained from
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background subtraction (and some further
processing) corresponds to a moving object
(V.I. Pavlovic et al, 1997, N.oliver et
al,1999). Trackers based on 2D active shape
models have been used but can only cope
with  moderate levels of occlusion
(A.Baumberg et al, 1994; N.jojnson et al,
1996). Color ‘blobs’ were used in Pfinder to
build a person model in a controlled indoor
environment (CR.Wren et al, 1997). (SS
Intille et al, 1997) closed world tracking was
used (for example) to track players on an
American football field. McKenna and Gong
used a combination of motion, skin color
and face detection to track people and their
faces. (A.J.Lipton et al, 1998) combined
temporal differencing  with  template
matching to track people and cars in wide
area scenes. (T.arrell et al, 1998) combined
depth from stereo with skin color and face
detection. (Bregler, 1997) proposed an
ambitious probabilistic framework for
tracking at multiple levels of abstraction.
Many approaches have been proposed for
tracking the human body.

3. System architecture and description

This chapter discusses the three types of
algorithms used to detect the group in an
image. In this, we explain each of the steps
of all the three algorithms, involved in our
solution to group detection i.e. one or more
groups present in an image in detail. Group
detection is done on the basis of three things
first is the distance i.e. distance between the
persons, second one is template matching in
which template matching is done on face
and the last one is feature extraction which
is used to calculate face orientation.

3.1 Group detection on the basis of
distance

Fig. 3.1 shows the block diagram of the first
algorithm and its constituent modules. In
this algorithm groups are detected on basis
of distance. An image captured by a still
camera is the input to the system. After
receiving an image as input to the system,
we first use a Haar cascade algorithm of
upper body for finding the number of people
in an image. Being Haar cascade algorithm
detects people randomly, after that sorting
of people has to be done from left to right.
After that distance is calculated between
first person and second person, if it is less
than 100 pixels, then that is considered to be
one group, next distance 1is calculated
between second person and third person, if
the distance between them is less than 100
pixels then the group becomes from first
person to third. Now if the distance between
third and fourth is greater than 100 pixels
then a new group formation will start from
fourth person and previous group will end at
third person and so on till the last person.
Thus, by performing all these steps we find
all the groups present in an image.

Input an image

(Read an still image)

Haar cascade algorithm

(Find the number of people)

Sorting of people

{Left to right)

Group Detection

[Based on distance between the people

Fig.1 First Block diagram of the system
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3.1.1 Input to the system

The basic and important thing for any
system is its input data which is used to
verify the functioning of the system by
seeing the results. We need input data so
that we can apply different types of
algorithms on it and see the results whether
they are same as desired or not. In this case,
an image is an input to the system. An image
is nothing more than a two dimensional
signal. It is defined by the mathematical
function f(x, y) where x and y are the two co
-ordinates horizontally and vertically. The
value of f(x, y) at any point is gives the pixel
value at that point of an image. A digital
image

is a numeric representation (normally
binary) of a two-dimensional image.
Depending on whether the image resolution
is fixed, it may be of vector or raster type.
By itself, the term "digital image" usually
refers to raster images or bitmapped images.

Fig.2 Digital image

The above figure 3.2 is an example of digital
image that you are now viewing on your
computer screen. But actually, this image is
nothing but a two dimensional array of
numbers ranging between 0 and 255.

Table 1 Value of Pixels

128 30 123
232 123 124
123 77 89
80 255 255

Each number represents the value of the
function f(x, y) at any point. In this case the
value 128, 230, 123 each represents an
individual pixel value. The dimensions of
the picture is actually the dimensions of this
two dimensional array.

3.1.2 Haar cascade algorithm

(a) Image Detector

The initial design of the detector
application was quite simplistic. Firstly, the
detector would load the classifier 6 and
determine it 1s not empty. If it is, then it
simply exits with an error message. Then the
image in question is loaded and same
procedure is followed. Then classifier is
applied to the image, which outputs an array
of rectangles, which correspond to the
detected positions of the objects, in this case
automobiles. The program would then draw
bright red rectangles in the locations of the
detections and also add a text to the image,
which could for example identify the
classifier used, since one classifier would
usually detect one thing.

Haar cascade is an object detecting
technique based on Viola-Jones algorithm
which is used to detect objects present in a
digital image. Haar cascade algorithm is
used to detect person present in an image
based on various features like face, eyes,
nose, upper body, lower body. In Haar
cascade algorithm, we have Haar cascade
classifier which basically tells what to look
for in images.Most of the time, when one is
about to create a classifier, we suddenly
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have to decide which features to consider.
A feature is a characteristic, something
which  will hopefully bring enough
information in the decision process so the
classifier can cast its decision. For example,
suppose we are trying to create a classifier
for distinguishing whether a person is
overweight. A direct choice of features
would be the person's height and weight.
Hair color, for example, would not be a
much informative feature in this case.

The core origin for Haar classifier object
detection is the Haar-like features. These
features, rather than using the intensity
values of a pixel, use the alteration in
contrast values between adjacent rectangular
groups of pixels. The contrast variances
between the pixel groups are used to
determine relative light and dark areas. Two
or three adjacent groups with a relative
contrast variance form a Haar like feature
(P.I. Wilson et al, 2006).

The object detector based on Haar
classifiers uses rectangular areas (Haar
features) to make the decision if the region
of the image looks like the object of interest
or not.

fi={+1vixti 1)

1 vi>t
1.) Edge features

mB Q>

(@) (b) (c) (d)

2.) Line features

oo @@@%

(a) (b) () (d) (e) (g) (h)

3.) Center- surrounds features

a] <&

(a) (b)

Fig.3 Type of Haar like features used in
Object detection

Figure 3 shows different types of Haar
features used. The Haar detector uses a form
of AdaBoost but organizes it as a rejection
cascade of nodes, where each node is a
multitree AdaBoosted classifier designed to
have high (say, 99.9%) detection rate (low
false negatives) at the cost of a low (near
50%) rejection rate (high false positives).
For each node, a “not in class” result at any
stage of the cascade terminates the
computation, and the algorithm then
declares that no object exists at that location.

In this algorithm, we used Haar cascade
algorithm for upper body. Haar cascade
algorithm is used to detect the upper-body
region, which is defined as the head and
shoulders area.

3.1.2.1 Upper Body Classification model

The Classification Model property
controls the type of object to detect. By
default, the detector is configured to detect
faces. The upper mode classification model
uses Haar features to encode the details of
the head and shoulder region. Because it
uses more features around the head, this
model is more robust against pose changes,
e.g. head rotations/tilts.
detector=vision.CascadeObjectDetector

(Model) creates a System object, detector
that detects objects using the Viola-Jones
algorithm.
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The vision.CascadeObjectDetector System
object comes with several pretrained
classifiers for detecting frontal faces, profile
faces, noses, eyes, and the upper body.
However, these classifiers are not always
sufficient for a particular application.

The vision. Cascade Object Detector
System object detects objects in images by
sliding a window over the image. The
detector then uses a cascade classifier to
decide whether the window contains the
object of interest. The size of the window
varies to detect objects at different scales,
but its aspect ratio remains fixed. The
detector is very sensitive to out -of-plane
rotation, because the aspect ratio changes for
most 3-D objects. Thus, you need to train a
detector for each orientation of the object.
Training a single detector to handle all
orientations will not work. The cascade
classifier consists of stages, where each
stage is an ensemble of weak learners. The
weak learners are simple classifiers called
decision stumps. Each stage is trained using
a technique called boosting. Boosting
provides the ability to train a highly accurate
classifier by taking a weighted average of
the decisions made by the weak learners.
Each stage of the classifier labels the region
defined by the current location of the sliding
window as either positive or negative.
Positive indicates that an object was found
and negative indicates no objects were
found. If the label is negative, the
classification of this region is complete, and
the detector slides the window to the next
location. If the label is positive, the classifier
passes the region to the next stage. The
detector reports an object found at the
current window location when the final
stage classifies the region as positive
(S.Rejnius, 2006).

3.1.2.2 Detecting upper body in an image
using Upper Classification Model

Detection of upper body is done using these
three steps:

(a) Create a detector object and set
properties.

(b) Read input image and detect upper
body.
() Annotate detected upper bodies.

(a) Create a detector object and set
properties.

bodyDetector=vision.CascadeObjectDetecto
r(Model); bodyDetector.MinSize = |;
(Default value)
bodyDetector.MergeThreshold = 4 ;(
Default value 4) detector =
vision.CascadeObjectDetector(MODEL)
creates a System object, detector, configured
to detect objects defined by the input string,
MODEL. The MODEL input describes the
type of object to detect.

There are several valid MODEL strings,
such as 'FrontalFaceCART', 'UpperBody',
and 'ProfileFace'. Minsize: Size of smallest
detectable object, specified as a comma-
separated pair consisting of 'MinSize' and a
two-element [height width] vector. Set this
property in pixels for the minimum size
region containing an object. It must be
greater than or equal to the image size used
to train the model. Use this property to
reduce computation time when you know
the minimum object size prior to processing
the image. When you do not specify a value
for this property, the detector sets it to the
size of the image wused to train the
classification model. This property is
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tunable.

Detection threshold, specified as a comma-
separated pair consisting of
‘MergeDetections' and a scalar integer. This
value defines the criteria needed to declare a
final detection in an area where there are
multiple detections around an object. Groups
of colocated detections that meet the
threshold are merged to produce one
bounding box around the target object.
Increasing this threshold may help suppress
false detections by requiring that the target
object be detected multiple times during the
multiscale detection phase. When you set
this property to 0, all detections are returned
without performing thresholding or merging
operation. This property is tunable.

(b) Read input image and detect upper
body.

I = imread (Name of the
image); bboxBody =
step(bodyDetector, I);

bboxbody= step (bodyDetector,I) returns
BBOX, an M-by-4 matrix defining M
bounding boxes containing the detected
objects. This method performs multiscale
object detection on the input image, I. Each
row of the output matrix, BBOX, contains a
four-element vector, [x y width height], that
specifies in pixels, the upper-left corner and
size of a bounding box. The input image I,
must be a grayscale or truecolor (RGB)
image

(c) Annotate detected upper bodies
IBody = insertObjectAnnotation (I,

rectangle’,bboxBody, Upper Body");
figure, imshow(IBody), title('Detected upper

bodies");
3.1.2.2.1 Example

pplDetector=vision.CascadeObjectDetector(
‘Upper Body’);

bodyDetector.MinSize = [60 60];
bodyDetector.MergeThreshold = 10; 1 =
imread (‘4.jpg’);

bboxBody = step(pplDetector, 1);
out=insertObjectAnnotation(i, rectangle',bb
oxBody,Up per Body');

figure, imshow(out), title('Detected upper
bodies');

Ditbected uppee bely

Fig.4 Detection of upper body
3.1.3 Sorting of person

Sorting is any process of arranging items
according to a certain sequence or in
different sets, and therefore, it has two
common, yet distinct meanings: ordering:
arranging items of the same kind, class or
nature, in some ordered sequence. Many
techniques are present for sorting of
elements like insertion sort, bubble sort,
merge sort etc .But we have used bubble sort
for sorting of persons. Bubble sort,
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sometimes referred to as sinking sort, is a
simple sorting algorithm that repeatedly
steps through the list to be sorted, compares
each pair of adjacent items and swaps them
if they are in the wrong order. The pass
through the list is repeated until no swaps
are needed, which indicates that the list is
sorted. The algorithm, which is a
comparison sort, is named for the way
smaller elements "bubble" to the top of the
list.

3.1.4 Group detection

After sorting of people group detection is
done. Group detection is done by calculating
the distance between the persons. First of all
the distance is calculated between first
person and second person, if it is less than
100 pixels, then that is considered to be one
group, next distance is calculated between
second person and third person, if the
distance between them is less than 100
pixels then the group becomes from first
person to third. Now if the distance between
third and fourth is greater than 100 pixels
then a new group formation will start from
fourth person and previous group will end at
third person and so on till the last person.

L
R

Fig.5 Group detection using distance

4. Basic system and further improvements

This basic system proved to be a good
starting point for tackling practical
challenges in group detection in an image.
This work can be used as a base for further
research in group detection in an image. |
have used algorithms for group detection
named Group detection based on distance.

Group detection done with the help of
these algorithms detects groups in an image
linear dimensionally

5. Results

Group detection based on distance uses the
distance between the persons in image and
distance is calculated on the basis of pixels
i.e. pixel distance 1is calculated. By
implementing this algorithm we come to
know that accuracy is less than
50%.Accuracy is the degree to which the
result of ‘a measurement, calculation, or
specification conforms to the correct value
or a standard i.e. how to correctly we detect
a group in an image and its execution time is
good, it takes 5 seconds.

Table 2 Performance of algorithm

S.N | Type of | Accura | Executi
0 Algorith | cy Rate | on
m Time

1 Group | Less 5 Sec
detectio | than
n based | 50%
on
distance

From the above table, it is clear that group
detection using feature extraction is best as
its accuracy rate is good as compare to other
algorithms and consumes less time(which is
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one of the factor to be an algorithm good)
as compare to other algorithms.

Conclusion and Future work

Group detection is very good technique from
practical point of view and helps in
detecting number of groups in an image
Group detection using this algorithm detects
groups in an image linear dimensionally. We
can further improve our research work by
doing group detection with different
algorithms and multi-dimensionally and then
compare with the previous algorithms and
see the results which are good in case of
accuracy, time and space.
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