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Human and Animal Detection Systems-[Hads] for Unauthorized Zone
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Abstract: The animal detection becoming important issue because of the accidents occurring in the prohibited
areas. For preventing this issue, the HADS system is proposed. The system consists of two phases; the first
phase is human detection using HOG-[Histogram of Oriented Gradients] features with adaboost framework on
the sliding window. The second phase is animal detection using HOOG-[Haar of Oriented Gradients]. The
HOOG is used for extracting the shape and texture features separately and combined those features using joint
Learning approach for animal detection. After combining the shape and texture feature, two detection
algorithms have been used for identifying the animals.
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INTRODUCTION

Due to the advances in the technology the case of
making mistakes in authorization are also becoming vast
so the need for electric fencing came into existence to
restrict the unauthorized person. This system prevents the
intruders from entering into the restricted area. Moreover
the detection must be done on both human and animals.
This is so because in many cases the animals hurt
themselves by the electric shock which is in the electric
fence. To prevent this, one detects both animal and human
if in the case of humans the shock must be provided or the
shock is restricted to prevent the animals from harm.
There are so many human detectors which are capable of
detecting only humans. But those detectors cannot be used
for animal detection. We propose a new model HADS
which is suitable for detecting both humans and animals.
Since the humans and animals shapes and texture varies
the human detectors cannot be simply applicable to
animals. This urged to find the detector for the animal.
The Human and Animal Detector System (HADS) is used
for the detection of both. The process is initiated once the
object captured by the camera in the surveillance area.
This system consists of the two phases the HOG and the
HOOG (Cui et al., 2008).

The human detection process is based on the
Histogram of Oriented Gradients. The low level feature
plays a vital role in the object detection. The low level
feature is of two basic types. They are the image features
and gradient features. The image features are directly
extracted from the images which consists of the image
intensity, PCA coefficients etc. The gradient features are
extracted from the edges of the image. The first step in
this method is the scanning window (Dalal and Triggs,
2005). The scanning window is used along with the HOG

in the adaboost classifier on the cascade framework. The
Adaboost is used as the boosting classifiers. The boosting
classifier is used as the strong classifiers for human
detection.

The animal detection is done using HOOG [HAAR
of oriented gradients]. The animal detection process
consists of two processes, one to extract the shape and
texture features separately then combine those features
using joint learning approach for detecting the animal.
The detection process is made by scanning all the sub
windows. The transformations are not similar for the
human and animal because of the intra class similarities.
So the transformations made for the human cannot be
used for animal. To overcome this, one uses the joint
learning approach. The joint learning approach is used to
combine the shape and texture features. The joint learning
approach is built with two detection methods. The Brute
force method is used for the detection in the straight
forward way. When there is a misalignment in the
features  one  goes  for  the  deformable  detection.  The
Fig. 1 shows the system architecture of HADS system.

LITERATURE REVIEW

Like features: In 2001 Viola and Jones adapted a
technique in rapid object detection which is known as the
Haar like features. These techniques are adopted in the
digital image feature for object recognition. The haar
wavelets are the one which is used in the real time human
face detector and this method has some similarity with
that. The working with image intensities is quite costly.
Viola and Jones adapted the techniques from haar wavelet
to form haar like features. The process of this is taking
adjacent rectangular region at a location and calculating
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Fig. 1: System architecture

the sum of the pixel intensity values in that region and
then the difference is found. For the detection process the
object of ridicule is moved over the source image and for
each subsection the haar like feature value is found. The
difference found is used to learn about the image. Since
this is a weak classifier at large, we need a large set of
training samples. The advantage of this is the calculation
speed and at constant time the image of any size can be
calculated. This method cannot be used for animal
detection since the shape and texture varies.

Wavelet coefficients: The wavelet coefficients are similar
to the form of a wave. These initiate from the zero and
then reach the peak and once again reach zero. For the
purpose of visualization this can be found in the heart
monitor. The wavelet has some identical properties which
makes it useful in signal processing. The wavelets are
combined to extract the designated signal using the source
signal. The concept of the resonance is the core of many
practical applications of the wavelet concepts. These
techniques can be used for human detection because of
the performance and not for animals because the shape
and texture plays an important role.

Scale in-variant feature transform: In Lowe (1999),
David Lowe had identified and described the local

features in an image. The description from the training
image is used to identify the object for locating the test
image from the given samples. The image must be
detected even when there is change in the image scale,
noise and illumination. These points lie as object edges.

The relative positions between the features in the
source scene will not change from one image to another.
Features present in the stretchy objects will not work if
the changes are present in the internal geometry. SIFT is
effective in detection since this uses a large number of
features from the images and there by reduces the feature
matching errors. But this method cannot be used because,
accuracy and shape and texture are important for animal
detection.

The above methods are used only for human posture
detection, not for animal detection. In order to overcome
this problem, the proposed HADS system incorporates
both human and animal detection.

HUMAN AND ANIMAL DETECTION METHOD

Human detection method:
Histogram of oriented gradients: In Dalal and Triggs
(2005) adopted the technique called histogram of oriented
gradients. This method is also used for the purpose of
object detection. This method measures the number of
occurrences of the gradient orientation in localized
portions of an image.For the improvement in the accuracy
this uses the overlapping of local contrast normalization
and moreover this is calculated in the dense grid of
uniformly spaced cells (Dalal and Triggs, 2005). This
technique is used in pedestrian crossing which includes in
the human detection and differentiates the animal
(Schiele, 2005).

Peculiarity of multi scale HOG: Dalal and Triggs (2005)
proposed the Histogram of Oriented Gradients which is
successfully used in the human detection. The difference
was made in training the sample images (Zhu et al.,
2006). The pixel value for the images was 64X128. The
windows were divided by 8X8 cell. The multi scale HOG
refers to the 36-dimensional feature of each block. Block
contains four cells. Each cell has 9-dimensional feature
vector. The feature of HOG is the shape feature of the
gradient image. This method uses the Adaboost
mechanism for training the classifiers as strong classifiers.
The gradient image of the training sample is found and
then the blocks are selected for finding the characteristics
of the gradient image (Lowe, 1999).

The Fig. 2 represents the sliding window
specification for the samples that are being trained.

Adaboost classifier: The adaboost classifier is used to
train the samples. The weak classifiers are joined to form
a group classifier. The n numbers of group classifiers are
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Fig. 2: The training sample for the window specification

Fig. 3: Working structure of adaboost

combined to form one strong classifier. Generally the
weak classifier runs on a single dimension. These are
joined to run in 36 dimensions (Kun and Xu, 2009). The
adaboost uses the deny mechanism. This method consists
of a series of strong classifiers. The positive output from
the first classifier is passed on to the next classifier. The
false term are removed by each classifier. The Fig. 3
represents how the processes of false terms are being
removed  by  each  set  of  strong  classifier  in  Adaboost
(Ru-jin et al., 2010).

Single featured threshold classifier: The traditional
Adaboost is a single way threshold method. This literally
means that it contains either only the positive or negative
cases. 

To overcome the difficulties faced by the single way
threshold one implements the two way threshold. The
positive case is either equal or greater than the threshold
value. The negative case is less than the threshold value.

Fig. 4: Block diagram for human detection

The Eigen value is considered here (Mikolajczyk et al.,
2004):

When Hjk(x) = 1
Hjk(x) = 1Sjk (fjk (x) – Tjk) > 0

When Hjk(x) = 0
Hjk(x) = 0 else

where, fjk is the Eigen value of the group J, Tjk represents
the threshold value and Sjk positive case sign. The Eigen
value range is divided into a number of bins and then they
are trained.

The Fig. 4 represents the overall block diagram for
the human detection process.

Group classifiers training algorithm: Input: A set of q
dimensional feature set with two ways threshold is
included, the current weight
Output: The model parameters for (k = 0; k<p; k++)
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{
Normalize the weight
Train the single feature classifier
Calculate the current threshold of the single feature
classification error rate
Update the weights

}
To calculate the error rate the equation is:

gh 3 jk = (ei, wi)

Animal detection methodology:
Shape feature extraction: The accuracy of the detector
should be improved by using new set of oriented gradients
that is HAAR of Oriented Gradients (Weiwei et al., 2011)
To improve the accuracy of the image, it should be
transformed to the canonical form. The human detection
method cannot be used for the animal detection. The
shape of the human face varies from the shape of the
animal (Felzenszwalb and Huttenlocher, 2005). The
silhouette features of the animal are found using HOOG
method. These features are trained. The oriented gradients
are used for the extraction of the shape features.

The Fig. 5 and 6 shows the process of extraction of
the shape features. From the Fig. 1 can note the local
patterns of the oriented gradients. The silhouette features
are extracted from the local image. The extracted shape
features are used to compare with the trained features in
the shape detector (Hu and Bagga, 2003).

Texture feature: Different texture features are present in
animals. But these features are only in animals and not in
humans. The optimal rotation and scale transformation
produces accurate results. These results are trained for the
detection approach. The figure in the middle represents
the original image. To the right of the original image the
texture features are extracted and to the left the shape
features are extracted. In Fig. 7a the first image is aligned
by ears, the shape information’s are kept. In the Fig. 7b
shows the alignment is based on the eye and ears using
optimal rotation + scale transformation. And in the Fig. 7c
shows the alignment is by eyes the texture information is
kept (Lowe, 1999). The texture features are affected by
the compressed normalization. The Fig. 6 and 7 represents
the oriented gradients for the original image (Jones and
Rehg, 1999).

Joint learning approach: For the detection of animal
head we use the concept of joint detection method. This
method takes into consideration both the shape and
texture. The basic idea behind this is decamping and then
grouping the result (Weiwei et al., 2011). This means the
decomposition of the animal features and then performing

Fig. 5: Original image 

 
Fig. 6: Oriented Gradients

(a) (b) (c)

Fig. 7: (a) Aligned by ears, (b) Alignment is based on the eye
and ears, (c) Alignment by eyes

the joint group detection for the purpose of grouping. For
the purpose of effective capture of the shape and texture
we use the haar like oriented gradients. This uses the brute
force detection and deformable detection. The brute force
detection is used to detect the animal in a straight fashion.
The deformable detection is used for the detection of the
animal with misalignment.

Brute force detection: The brute force detection consists
of two phases which includes the training and detection.
The training phase consists of training the shape and
texture. This is trained in such a way that it captures the
most discriminative thing in the particular image (Weiwei
et al., 2011). For training the fusion classifier, animal
head images are used for the validation of the positive
samples. The critical task is to train the negative samples
which consists of the defective images. The defect refers
to the incorrect images. The learned fusion classifiers are
used to effectively reduce the false detection rate. The
support vector machine is used as our fusion classifiers
and the HOG descriptors as the features. In the detection
phase we use the shape and texture detectors separately
and then the joint shape and texture fusion classifiers. The
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Fig. 8: Animal detection block diagram

Fig. 8 represents the complete process for the animal
detection.

Deformable detection: The brute force detection only
detects the animal in a straight fashion manner. But when
detecting an object the spatial misalignment plays an
important role which is not considered in the brute force
detection. So the deformable detection came into
existence. The deformable detection usually detects the
spatial misalignment costs and their probability for their
occurrences (Weiwei et al., 2011).

The distance transform and dynamic misalignment
are designed for the detection. This consists of two
approaches the training and detection. The training step
consists of two detectors for the shape and texture. The
deforming operation is done on the either detectors one
over the other to find the best match in them. The texture
detector is fixed without any loss in data and then finally
the shape detector is deformed. The final result from the
detector be represented as:

{cs,d ,i cs ct }, (x, y) = arg max {cs(x+dx, y+dy) - (dx,
dy)}

where, i (dx,dy) is:

i(dx,dy) = $*(dx*dx+dy*dy)

$ is a normalization term to balance the detection
score and spatial misalignment. The value of $ is 0.05.
The final output is

R(x, y) = (x, y) +, (x, y).ct cs,d

Experimental analysis: The human and animal detection
system is implemented in Mat lab. The Fig. 9 represents
the detection of human. The Fig. 10 represents the animal
detection.

Fig. 9: Human detection

Fig. 10: Animal detection

CONCLUSION

The electric fencing is done to prevent unauthorized
persons from accessing the surveillance area. Because of
this many animals hurt themselves by hitting in the
electric fence. To overcome the death of the animals in
this study HAD System is being used. The animal is
detected by using the HOOG method where the Joint
learning is used for the detection. The HOG is used for
human detection. Both the algorithms are simultaneously
done for the detection. Thus when the animal enters the
area the shock is restricted. They are advantageous
because both the detection process can be carried out by
using this single method. When both human and animal
enters the area the shock is mild and slightly increased.
This method faces a slight limitation such as the accuracy
of the processing data. To overcome this one can use
some other method instead of HOG for human detection.
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