
International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835    Volume-5, Issue-7, Jul.-2018 
http://iraj.in 

Animal Recognition using Local Binary Pattern Histogram (LBPH) 
 

48 

ANIMAL RECOGNITION USING LOCAL BINARY PATTERN 
HISTOGRAM (LBPH) 

 
1KHUSHI KHANCHANDANI, 2DHAIRYA SANGOI, 3GAURAV PANCHAL 

 
1Assistant Professor Information Technology Department, K.J. Somaiya College Of Engineering, Mumbai, India 

2Information Technology Department, K.J. Somaiya College Of Engineering 
Mumbai, India 

3Information Technology Department, K.J. Somaiya College of Engineering2, Mumbai, India 
Email: 1khushikhanchandani@somaiya.edu, 2dhairya.sangoi@somaiya.edu, 3gaurav.panchal@somaiya.edu 

 
 
Abstract - In this paper, we have analysed Local Binary Pattern Histogram which is Commonly used for image recognition, 
especially face recognition.[1] The experiment is conducted on data set build by us which contains 90 images of each class. 
There are 2 classes namely Okapi which is a rare animal which is to be identified. The training dataset is a collection of 
images of okapi. It has been observed that there are various factors that act as challenges in the process of image recognition 
like illumination, size, orientation, etc. In recent years, a new view-based approach to image recognition has been developed. 
Here a class will contain all images of one particular animal that is, okapi. The goal is to implement the automated system 
for recognition of Okapi using their images and recording the amount of time the system takes to perform recognition. This 
can be easily scaled to many more classes or animals. The procedure of the image recognition system is as follows. First, 
parameters are set; namely radius, neighbours, grid-X and grid-Y . Second, the algorithm is trained on training set of images 
and histograms are generated. Finally, these histograms will be used to predict test images. Here we keep the total number of 
images constant and divide them into different ratios of training and testing images. 
 
Keywords - Histogram, Binary pattern, LBPH. 
 
I. INTRODUCTION 
 
The problem of image recognition is a complex and 
highly challenging one having a variety of parameters 
including illumination, orientation, expression and 
animal size.In this project we are presenting an 
independent,  study and some of the benefits and 
drawbacks of LBPH (Local Binary Pattern 
Histogram) when used for image recognition. In 
recent years, a new view-based approach to image 
recognition has been developed. The above 
mentioned method is one of the most popular 
techniques for image recognition. The animals are 
identified by classes that is, each class will be 
representing a particular animal. Here there are total 2 
classes(Okapi and unidentified). We performed 
LBPH on two classes with 90 images per class by 
forming 6 cases. The detailed description of the cases 
is given in sections below. 
 
II. ALGORITHM 
 
A. Overview 
 LBPH (Local Binary Pattern Histogram)  Local 
Binary Pattern (LBP) is a very efficient yet simple 
texture operator which labels the pixels of an image 
by thresholding the neighborhood of each pixel and 
considers the result as a binary number. Using the 
LBP combined with histograms we can represent the 
face images with a simple data vector. As LBP is a 
visual descriptor it can also be used for face 
recognition tasks, as can be seen in the following 
step-by-step explanation. 
Parameters used in creation of Local Binary Patterns: 

Radius: the radius is used to build the circular local 
binary pattern and represents the radius around the 
central pixel. It is usually set to 1. 
Neighbors: the number of sample points to build the 
circular local binary pattern. The amount of sample 
points included is directly proportional to the 
computational cost. It is usually set to 8. 
Grid X: The number of cells in the horizontal 
direction. It is usually set to 8. 
Grid Y: the number of cells in the vertical direction. 
It is usually set to 8. 
 

 
Figure 2.1: Neighbors and radius visualization. 

 
Here, we will be taking radius as 1 and number of 
neighbors as 8. 
 
LBPH algorithm: 
Step 0(preprocessing): Images are converted to 
greyscale and are resized to 256x256 pixels.  
Training:- 
Step 1: Scan the Training images with a window of 
size 3x3. The central value of the window will be 
considered as a threshold. 



International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835    Volume-5, Issue-7, Jul.-2018 
http://iraj.in 

Animal Recognition using Local Binary Pattern Histogram (LBPH) 
 

49 

 
Figure 2.2: Scanning each pixel. 

 
This threshold will be used to define new values to 
the remaining cells. 
Step 2: For each of the exterior cells, we assign a 1 if 
the value of that particular cell is greater than or equal 
to the threshold, else we assign a zero. 
 

 
Figure 2.3: Formation of the binary pattern. 

 
We need to concatenate each binary value from each 
position from the matrix line by line into a new 
binary value (here 10001101). Convert this binary 
value to a decimal value and set it to the central value 
of the matrix, which is actually a pixel from the 
original image. 
 
Step 3: Using the image generated in the last step, we 
can use the Grid X and Grid Y parameters to divide 
the image into multiple grids, as can be seen in the 
following image: 
 

 
Figure 2.4: Creation of the Local Binary Pattern Histogram 

 
Step 4: Similarly, each image used for training will 
have its own  LBPH. For each class to have its own 
LBPH, compute average of  all the pixel values of 
these training images. 
Step 5: For recognising, the input image will  be 
converted into a LBPH. After that, euclidean distance 
between that LBPH and the average LBPHs of all the 
classes is calculated. The class with minimum 
distance is selected. 

 
Figure 2.5: Flowchart of LBPH 

 
B. Working 
1. The training data is first converted into grayscale 

and is resized to 256x256. 
2. Then a window of size 3x3 is scanned over the 

image. The grey value on the middle pixel is 
considered as threshold. 

3. This threshold is then used to create a local 
binary pattern. 

4. Each image will have its own local binary pattern 
and in order to create a Local binary pattern for a 
particular class, average of all the patterns of 
images of that class is calculated. 

5. Now for testing the algorithm, a Local binary 
pattern is created of the testing image. 

6. This pattern is then compared with the binary 
patterns of all the classes using euclidean 
distance. The image is classified to the class with 
minimum distance. 

7. Then the calculated distance is compared with a 
threshold. If the distance is less than threshold, 
the image is classified to that class, else the 
image is said to be “not recognized”. 

 

Steps of 
working 

Steps of algorithm 

1 Step 0  

2 Step 1 

3 Step 2, Step 3 

4 Step 4 
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5, 6 Step 5 

7 This step is custom added by us 
and is not a part of original 
LBPH Algorithm 

Table 2.6: Mapping of working steps to steps of algorithm 
 

III. EXPERIMENTS AND RESULTS 
 
Here we have evaluated the results of the experiments 
performed. The algorithm has been run on Matlab 
software installed on a Macbook Air and results are 
acquired accordingly. 
 
A. Dataset 
For the experiment we have created a database of 
Okapi(a rare animal) and have 90 images of the same. 
We also have 90 images of other animals other than 
okapi and experiments are conducted. 
 
B. Experiments 
 
The experiment was conducted by taking different 
number of images of Okapi as training dataset. The 
detailed description of training dataset is given in 
table below 

 Training Images Test Images 

Case 1 80 10 

Case 2 60 30 

Case 3 45 45 

Case 4 30 60 

Table 3.1: Cases and sizes of training and testing datasets. 
 

In Case 1 we train our system using 80 images of 
Okapi and use 10 to test our system. Now in every 
case we will increase the number of test images and 
decrease the number of training images. Thus in 
subsequent cases, that is Case 2, Case 3 and Case 4 
we take 30 , 45 and 60 test images and 60, 45 and 30 
training images respectively. This will help us study 
the accuracy and time taken by algorithm better when 
we have different compositions and ratios of test and 
training images. 
Note:- The values in above table only show number 
images with respect to Okapi and have no relation 
with number of images used for unclassified class. 
Assume the number of images of unclassified class 
same as 
In order to classify images as Okapi or different a 
threshold quantity was calculated. 
 

C. Results 
The experiment results are divided into 4 cases as 
described above. The graphs below shows the results 
calculated in terms of accuracy and time required to 
classify the image. 

 

 
Figure 3.2: Success percentage of different Cases. 

 

 
Figure 3.3: Time taken to recognize animal in each case. 

 

 Training 
Images 

Test 
(Images 

Accuracy 
(in %) 

Time to 
train (in 
s) 

Case 1 80 10 90 567 

Case 2 60 30 87 347 

Case 3 45 45 80 204 

Case 4 30 60 76 172 

Table 3.2:  Results of the Project 
CONCLUSION 
 
The results we got clearly indicate that the accuracies 
obtained in Case 1, Case 2, Case 3 and Case 4 are 
90%, 87%, 80% and 76% respectively. Moreover it 
also shows that the time required to train images in 
Case 1, Case 2, Case 3 and Case 4 are 567s, 347s, 
204s and 172s. Time required to recognise the images 
once it is trained is same for all cases i.e 3s. This is 
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because the procedure to recognise image using 
training dataset is same. The only change that would 
be expected in different cases will be change in 
average histograms. 
Thus we conclude that although less time time is 
required to train images when the training dataset is 
small but it also affects the accuracy. To get better 
accuracy we need to have sufficient number of 
images to train our dataset. Once the dataset is trained 
then it does not matter how many training images are 
there and takes same time for all cases.  
 
Moreover the threshold which was calculated during 
the experiment but the relation between the threshold 
and training data set is still being examined and it is 
expected that there will be some kind of mathematical 
relation between number of training images and the 
threshold value. Also research is being done to use a 
coloured image for training the dataset and getting 3 
different values of Local Binary Patterns ( R, G, B 
respectively). It is expected that studies with this 
approach will lead to better accuracy results but it 
will also lead to increase in training and recognising 
times (expected increase in time - 3 times).  
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