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Abstract 
A simple and efficient sequence of procedures to build an image recognition system will be proposed, this system 

will be easily used to classify any image, with any type and size. A procedure to create the image features database 

will be introduced, this procedure will be based on local binary patterns method, it will decrease the features 

extraction time and create a unique features array for each image, and this array will be used as an identifier to 

recognize the associated image. The second procedure will use a feedforward artificial neural network, the 

architecture of this ANN will be proposed and trained, the optimal ANN which minimize the mean square error 

between the targets and the calculated outputs, this ANN will be saved to be used in the image classification 

procedure. Several images will be selected, the features of each image will be extracted and save to create the image 

features database. This database with the required targets will used to train the ANN; various approaches will be 

discussed in order to achieve the optimal ANN. The created optimal ANN then will be used as a classification tool 

to identify the image using its features.   
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1. Introduction 
Color digital images [1-5] are considered one of the most widespread types of digital data and are used in many vital 

applications. Digital image recognition systems are used in banking systems, e-learning systems, security systems, 

and many others [6-12]. For these reasons, in this research paper we will present a set of easy-to-implement 

procedures that can be used to build the necessary discrimination system to classify digital images or any other type 

of digital data [13-17]. 

Digital color image is a set of pixels, each pixel is represented by a three bytes (see figure 1), the first byte 

represents the red color, the second byte represents the green color, while the third byte represents the blue color. 

Mixing the three colors will form the pixel color as shown in figure 1. The image colors are organized in a 3D 

matrix (one 2D matrix for each color) (see figure 1), this matrix can be easily reshape to one row matrix by applying 

image reshaping operation [18-24]. 

https://ijcsmc.com/
https://doi.org/10.47760/ijcsmc.2024.v13i08.005


Prof. Ziad AlQadi, International Journal of Computer Science and Mobile Computing, Vol.13 Issue.8, August- 2024, pg. 41-53 

© 2024, IJCSMC All Rights Reserved, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden               42 

 

Figure 1: DCI: a) color pixel b) Colors mixing c) image 3D matrix 

The digital image usually has a large size, which will create many difficulties in identifying it by reviewing its pixel 

components. Accordingly, each digital image is represented by a fixed and limited number of values, and this set of 

values is called a feature vector (see figure 2). Using this vector the image recognition system (IRS) can recognize 

the image (see figure 3) [25-30]. 

 

Figure 2: Features vector to apply image classification 
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Figure 3: Identifying the image by features vector 

IRS requires a machine learning system (ML). The easiest way to build a ML system is to artificial neural network 

(ANN) as shown in figure 4 [31-36]. 

 

Figure 4: ML system for image classification 

Feedforward ANN with backpropagation is one the most popular tools used to build ML system. This ANN is 

consisted of a set of full connected neurons organized in one or more layers as shown in figure 5. 

ANN neuron is a math model which performs two functions (see figure 6) [[37-41]: 

- Summation: this function finds the summation of the products of each input with its weight. 

- Calculating the neuron output: the neuron uses the summation and the activation function to generate the neuron 

output. 
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Figure 5: Multilayer ANN 

 

 

Figure 6: Neuron operations 
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To use ANN as a classification tool the user must take the following points into consideration: 

- Select the ANN architecture: How many layers, how many neurons in each layer, what activation function for each 

layer. 

- Initialize the weights to zeros or to random numbers. 

- Normalize the input data set to avoid using large number, this large number may produce a neuron output equal 1, 

and this output will not be changed during the training process. 

-  Initialize the mean square error (MSE) (goal) to zero. 

- Select the number of training cycles. The training cycle includes a feed forward process to compute the neurons 

outputs starting from the input layer. The outputs will be compared with the targets and the error will computed. If 

the error is acceptable then the training cycles will be stopped, otherwise the weights will be updated using a 

backpropagation algorithm starting from the output layer as shown in figures 7 and 8. 

 

Figure 7: Forward process of the training cycle (neurons outputs calculation) 

 

Figure 8: Backward process of the training cycle (error calculation and weights updating) 
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Some times the goal of ANN cannot be reached, here we can increase the number of training cycles or/and adjust the 

ANN architecture by adding an extra layer or by increasing the number of neurons in one or more layers, or by 

changing the activation functions for one or more layers. 

2. Proposed Procedures 
1) Creating DCI features database 

Features database is a 2D matrix; the number of rows shows the length of the features vector, while the number of 

columns shows the number of selected images (one column of features for each image). 

Here in this procedure a method of features extraction must be selected and all the images must be treated by this 

method.  The length of the features vector must be selected, and it must be fixed for all the images in the image 

database. 

A lot of methods can be used for image features extraction, here we will select method based on local binary pattern 

(LBP), this method is simple and the features extraction time is very small. 

 Extracting the image feature vector using LBP based method can be implemented applying the following steps: 

a) Get the image 

b) Get the image size 

c) Reshape the image to one row matrix. 

d) Initialize the features vector F to zero (feature vector is a one column matrix of 4 elements). 

e) For each value in the image row matrix starting with position 2 to image size minus 1 do the following (see figure 

9): 

- Compare the element I with the element i-1, if greater or equal make a0 equal 1, else make a0 equal 0. 

- Compare the element i+1 with the element i, if greater or equal make a1 equal 1, else make a1 equal zero 

- Compute the index of feature vector, which will equal 2xa1+a0+1. 

- Add 1 to contents of  features vector with the calculates index/ 

f) Add one column to the features database matrix. 

 

Figure 9: Features vector calculation (example) 

Below is the mat lab code, which can be used to implement features extraction procedure ( this must be executed for 

each image in the image database): 
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The previous code was implemented using 12 selected images, and figure 10 shows the obtained features data base: 

 
Figure 10: Created features database 

 

As we can see from figure 10 the values of the feature database are large, so we have to normalize the database by 

dividing the matrix by the maximum value (this value must be remembered and to be used in the classification 

procedure), figure 11 shows the normalized features database: 

 

Figure 11: Normalized features database 
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2) ANN creation and training 

To create ANN the following steps must be implemented: 

a) Initialization: 

Load the normalized features data base (which was created in the previous procedure), select the targets (the target 

values must be integer values, and with the values 1, 2, 3, to N, where N is the number if images in the image data 

base. 

b) ANN creation: 

In this step the number of layers must be selected, select the number of neurons in each layer, and select an 

activation function for each layer. 

c) Initialize ANN weights. 

d) Set the goal (error) to zero. 

e) Select the number of training cycles (epochs). 

f) Train the ANN using the inputs and the targets. 

g) Check the error, if the error is acceptable then save ANN to be used later as a classification tool, otherwise adjust the 

training cycles or/and the ANN architecture and retrain the ANN again.\ 

This procedure can be easily implemented using the following mat lab code: 

 

The created ANN was trained using the features database for 12 images, the obtained MSE was closed to zero, 

figures 12 and 13 show the training procedure outputs: 

 

 



Prof. Ziad AlQadi, International Journal of Computer Science and Mobile Computing, Vol.13 Issue.8, August- 2024, pg. 41-53 

© 2024, IJCSMC All Rights Reserved, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden               49 

0 20 40 60 80 100

10
-25

10
-20

10
-15

10
-10

10
-5

10
0

118 Epochs

T
ra

in
in

g
-B

lu
e

Performance is 1.50199e-027, Goal is 0

 

Figure 12: Obtained MSE 

 

Figure 13: Obtained classifiers 

3) Using ANN as a classification tool 

This procedure can be used to recognize the image, the image features must be extracted using the same previously 

used method of image features extraction, the features must be normalized by dividing the obtained features by the 

same value used in the previous procedure, this procedure can be implemented applying the following steps: 

a) Get the image. 

b) Apply LBP based method to get the image features. 

c) Divide the features by the normalization value. 

d) Load ANN. 

e) Run ANN using the features as input. 
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f) Check the classifier, and according to the classifier value get the image. 

The following matlab code can be used to run this procedure: 
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Conclusion 

Simple procedures were presented; these procedures can be easily used to build digital image recognition system. 

The image features database was created using LBP based method, this method is simple and easy to implement, it 

does not require much time and the extracted features vector is a unique for each image. The ANN was used as a 

classification tool, the architecture of this network will be stable, the optimized ANN architecture was achieved by 

using two layers, the hidden layer with four neurons and the output layer with one neurons. The zero MSE was 

achieved and it was shown that to achieve the goals the training cycles and/or the architecture of ANN can be 

changed, when reaching the goals the ANN must saved to be used later as a classification tool. 

References 
[1]. Majed O Al-Dwairi, Ziad A Alqadi, Amjad A Abujazar, Rushdi Abu Zneit, Optimized true-color image processing, World 

Applied Sciences Journal, VOL. 8, ISSUE 10, PP. 1175-1182, 2010. 

[2]. Jamil Al Azzeh, Hussein Alhatamleh, Ziad A Alqadi, Mohammad Khalil Abuzalata, Creating a Color Map to be used to 

Convert a Gray Image to Color Image, International Journal of Computer Applications, VOL.153, ISSUE 2, PP. 31-34, 

2016. 

[3]. Jamil Azzeh, Bilal Zahran, Ziad Alqadi, Salt and pepper noise: Effects and removal, JOIV: International Journal on 

Informatics Visualization, VOL. 2, ISSUE 4, PP. 252-256, 2018. 

[4]. Jamil Al-Azzeh, Bilal Zahran, Ziad Alqadi, Belal Ayyoub, Mazen Abu-Zaher, A NOVEL ZERO-ERRORMETHOD TO 

CREATE A SECRET TAG FOR AN IMAGE, Journal of Theoretical & Applied Information Technology, VOL. 96, ISSUE 

13, 2018. 

[5]. Majed O. Al-Dwairi, Amjad Y. Hendi, Mohamed S. Soliman, Ziad A.A. Alqadi, A new method for voice signal features 

creation, International Journal of Electrical and Computer Engineering (IJECE), VOL. 9,ISSUE 5, PP. 4092-4098, 2019. 

[6]. Matrouk, A Al-Hasanat, H Alasha'ary, Z Al-Qadi, H Al-Shalabi, Speech fingerprint to identify isolated word person, World 

Applied Sciences Journal, VOL. 31, ISSUE 10, PP. 1767-1771, 2014. 

[7]. Akram A Moustafa, Ziad A Alqadi, Color Image Reconstruction Using A New R'G'I Model, Journal of Computer Science, 

VOL. 5, ISSUE 4, PP. 250, 2009. 

[8]. Jihad Nader, Ziad A. A. Alqadi, Bilal Zahran, Analysis of Color Image Filtering Methods, International Journal of 

Computer Applications, VOL. 174, ISSUE 8, PP. 12-17, 2017. 

[9]. Ahmad Sharadqh Naseem Asad, Ismail Shayeb, Qazem Jaber, Belal Ayyoub, Ziad Alqadi, Creating stable and Fixed 

Features Array for Digital Color Image, IJCSMC, VOL. 8, ISSUE 8, PP. 50-56, 2019. 



Prof. Ziad AlQadi, International Journal of Computer Science and Mobile Computing, Vol.13 Issue.8, August- 2024, pg. 41-53 

© 2024, IJCSMC All Rights Reserved, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden               52 

[10]. Waheeb Abu Ulbeh, Akram Moustafa, Ziad A Alqadi, Gray image reconstruction, European Journal of Scientific Research, 

VOL. 27, ISSUE 2, PP. 167-173, 2009. 

[11]. Jamil Al-Azzeh, Ziad Alqadi, Mohammed Abuzalata, Performance Analysis of Artificial Neural Networks used for Color 

Image Recognition and Retrieving, international Journal of Computer Science and Mobile computing, VOL. 8, ISSUE 2,, 

PP. 20-33, 2019. 

[12]. Mohammed Ashraf Al Zudool, Saleh Khawatreh, Ziad A. Alqadi, Efficient Methods used to Extract Color Image Features, 

IJCSMC, VOL. 6, ISSUE 12, PP. 7-14, 2017. 

[13]. Ziad AA Alqadi, Musbah Aqel, Ibrahiem MM El Emary, Multiple Skip Multiple Pattern Matching Algorithm (MSMPMA), 

IAENG International Journal of Computer Science, VOL. 34, ISSUE 2, 2007. 

[14]. Jihad Nader Ismail Shayeb, Ziad Alqadi, Jihad Nader, Analysis of digital voice features extraction methods, International 

Journal of Educational Research and Development, VOL. 1, ISSUE 4, PP. 49-55, 2019. 

[15]. Aws Al-Qaisi, Saleh A Khawatreh, Ahmad A Sharadqah, Ziad A Alqadi, Wave file features extraction using reduced LBP, 

International Journal of Electrical and Computer Engineering, VOL. 8, ISSUE 5, 2018. 

[16]. Ayman Al-Rawashdeh, Ziad Al-Qadi, Using wave equation to extract digital signal features, Engineering, Technology & 

Applied Science Research, VOL. 8, ISSUE 4, PP. 1356-1359, 2018. 

[17]. Ziad Alqadi Dr. Mohammad S. Khrisat, Dr. Amjad Hindi, Dr. Majed Omar Dwairi, VALUABLEWAVELET PACKET 

INFORMATION TO ANALYZE COLOR IMAGES FEATURES, International Journal of Current Advanced Research, 

VOL. 9, ISSUE 2, PP. 2319-6505, 2020. 

[18]. Amjad Hindi, Majed Omar Dwairi, Ziad Alqadi, Analysis of Digital Signals using Wavelet Packet Tree, IJCSMC, VOL. 9, 

ISSUE 2, PP. 96-103, 2020. 

[19]. Amjad Y Hindi, Majed O Dwairi, Ziad A AlQadi, Creating Human Speech Identifier using WPT, International Journal of 

Computer Science and Mobile Computing, VOL. 9, ISSUE 2, PP. 117-123, 2020. 

[20]. Yousf Eltous Ziad A. AlQadi, Ghazi M. Qaryouti, Mohammad Abuzalata, ANALYSIS OF DIGITALSIGNAL FEATURES 

EXTRACTION BASED ON KMEANS CLUSTERING, International Journal of Engineering Technology Research & 

Management, VOL. 4, ISSUE 1, PP. 66-75, 2020. 

[21]. Ahmad Sharadqh Jamil Al-Azzeh , Rashad Rasras , Ziad Alqadi , Belal Ayyoub, Adaptation of mat lab K-means clustering 

function to create Color Image Features, International Journal of Research in Advanced Engineering and Technology, VOL. 

5, ISSUE 2, PP. 10-18, 2019. 

[22]. Khaled Aldebei, Mua’ad M. Abu-Faraj, Ziad A. Alqadi, Comparative Analysis of Fingerprint Features Extraction Methods, 

Journal of Hunan University Natural Sciences, vol. 48, issue 12, pp. 177-182, 2022. 

[23]. Dr. Mohamad Barakat Prof. Ziad Alqadi, Highly Secure Method for Secret Data Transmission, International Journal of 

Scientific Engineering and Science, vol. 6, issue 1, pp. 49-55, 2022. 

[24]. M. Abu-Faraj, A. Al-Hyari, and Z. Alqadi, “A Complex Matrix Private Key to Enhance the Security Level of Image 

Cryptography,” Symmetry, vol. 14, Iss. 4, pp. 664-678, 2022, doi.org/10.3390/sym14040664. 

[25]. M. Abu-Faraj, K. Aldebei, and Z. Alqadi, “Simple, Efficient, Highly Secure, and Multiple Purposed Method on Data 

Cryptography,” Traitement du Signal, vol. 39, no. 1, pp. 173-178, 2022,doi.org/10.18280/ts.390117. 

[26]. M. Abu-Faraj, Khaled Aldebe, and Z. Alqadi, “Deep Machine Learning to Enhance ANN Performance: Fingerprint 

Classifier Case Study,” Journal of Southwest Jiaotong University, vol. 56, no. 6, pp. 685-694,2021, doi:10.35741/issn.0258-

2724.56.6.61. 

[27]. M. Abu-Faraj, Z. Alqadi, and K. Aldebei, “Comparative Analysis of Fingerprint Features Extraction Methods,” Journal of 

Hunan University Natural Sciences, vol. 48, iss. 12, pp. 177-182, 2021. 

[28]. M. Abu-Faraj, and Z. Alqadi, “Rounds Reduction and Blocks Controlling to Enhance the Performance of Standard Method 

of Data Cryptography,” International Journal of Computer Science and Network Security(IJCSNS), vol. 21, no. 12, pp. 648-

656, 2021, doi: 10.22937/IJCSNS.2021.21.12.89. 

[29]. M. Abu-Faraj, and Z. Alqadi, “Improving the Efficiency and Scalability of Standard Methods for Data Cryptography,” 

International Journal of Computer Science and Network Security (IJCSNS), vol. 21, no.12,pp. 451-458, 2021, 

doi:10.22937/IJCSNS.2021.21.12.61. 

[30]. M. Abu-Faraj, and Z. Alqadi, “Using Highly Secure Data Encryption Method for Text File Cryptography, “International 

Journal of Computer Science and Network Security (IJCSNS), vol. 21, no.12, pp. 53-60,2021, 

doi:10.22937/IJCSNS.2021.21.12.8. 

[31]. Musbah J Aqel, Ziad ALQadi, Ammar Ahmed Abdullah, RGB color image encryption-decryption using image 

segmentation and matrix multiplication, International Journal of Engineering & Technology, vol. 7,issue 3.13, pp. 104-107, 

2018. 

[32]. Abdullah N Olimat, Ali F Al-Shawabkeh, Ziad A Al-Qadi, Nijad A Al-Najdawi, Forecasting the influence of the guided 

flame on the combustibility of timber species using artificial intelligence, Case Studies in Thermal Engineering, VOL. 38, 

2022. 

[33]. Mohammad S Khrisat, Ziad A Alqadi, Solving multiple linear regression problem using artificial neural network, 

International Journal of Electrical and Computer Engineering, VOL. 12, ISSUE 1, 202. 

[34]. A. Al-Qaisi, A. Manasreh, A. Sharadqeh, and Z. Alqadi, “Digital color image classification based on modified local binary 

pattern using neural network,” Int. J. Comm. Antenna Pro., vol. 9, no. 6, pp. 403-408,2019. 

https://doi.org/10.15866/irecap.v9i6.18425. 



Prof. Ziad AlQadi, International Journal of Computer Science and Mobile Computing, Vol.13 Issue.8, August- 2024, pg. 41-53 

© 2024, IJCSMC All Rights Reserved, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden               53 

[35]. S. Mohammad, P. Khrisat, and A. Ziad, “Color Images Classifier Optimization,” Int. J. Eng. Res. Rec. Manage., vol. 5, no. 

3, pp. 6-14, 2021. 

[36]. A. Al-Hasanat, H. Alasha'ary, K. Matrouk, Z. Al-Qadi, and H. Al-Shalabi, “Experimental investigation of training 

algorithms used in back propagation artificial neural networks to apply curve fitting,” Eur. J. Sci.Res., vol. 121, no. 4, pp. 

328-335, 2014. 

[37]. R. A. Zneit, Z. AlQadi, and M. A. Zalata, “A methodology to create a fingerprint for RGB color image,” Int.J. Comput. Sci. 

Mobile Com., vol. 16, no. 1, pp. 205-212, 2017. 

[38]. A. A. Moustafa, Z. A. Alqadi, and E. A. Shahroury, “Performance evaluation of artificial neural networks for spatial data 

analysis,” WSEAS Transactions Com., vol. 10, no. 4, pp. 115-124, 2011.https://doi.org/10.5555/2001184.2001186. 

[39]. J. Al-Azzeh, Z. Alqadi, and M. Abuzalata, “Performance analysis of artificial neural networks used for color image 

recognition and retrieving,” Int. J. Com. Sci. Mobile Com., vol. 8, no. 2, pp. 20-33, 2017. 

[40]. K. Matrouk, H. Alasha'ary, A. Al-Hasanat, Z. Al-Qadi, and H. Al-Shalabi, “Investigation and Analysis of ANN 

Parameters,” Eur. J. Sci. Res., vol. 121, no. 2, pp. 217-225, 2014. 

[41]. A. Hindi, M. O. Dwairi, and Z. Alqadi, “Analysis of procedures used to build an optimal fingerprint recognition system,” 

Int. J. Com. Sci. Mobile Com, vol. 9, no. 2, pp. 21-37, 2020. 

  
 


