RECOGNIZING THE RIPENESS OF BANANAS USING
ARTIFICIAL NEURAL NETWORK BASED ON
HISTOGRAM APPROACH

This thesis is represented in partial fulfillment for the award of the Bachelor of
Engineering (Hons) Electrical Engineering Universiti Teknologi MARA

NUR AZAM BIN AHMAD

FACULTY OF ELECTRICAL
ENGINEERING

UNIVERSITI TEKNOLOGI MARA (UiTM)
40450 SHAH ALAM SELANGOR




ACKNOWLEDGEMENT

From the depth of my heart, praise Allah the Almighty who is the most praise worthy.
Nothing may take place without His leave. I express my hearties appreciation to my

family for their tender care and affection.

A warm gratitude to my supervisor Pn Hasnida Saad for the guidance, support, concern
and helpfulness along the way in the process of making this project complete. There is
much knowledge that I gained directly and indirectly through the whole project. Without
her help and guidance I would never complete this project and learned so many things to

develop my skills in programming and also in image processing technique.

I am also would like to take this opportunity to deliver my thanks to individual persons,
organizations, and to all my friends which contributed directly or indirectly in giving
their cooperation encouragement and moral support to make the completion of this

project possible.

I also thank my beloved father and mother, Mr Ahmad bin Hashim and Mrs Robiah
Binti Ismail in their never ending support, great understanding and encouragement

throughout the years has contributed to success of my studies.

Last but not least to my panels Assoc. Prof. Dr. Zainazlan Md Zain and Mr. Ng Kok
Mun who giving me so much information and comments on the project that I've done.
These help me to improve my projects and reports. May The Almighty One Shower His
blessing upon all of us and make this small effort useful and beneficial for others for

future reference.

v



ABSTRACT

This paper presents about recognizing the ripeness of bananas using artificial neural
network based on histogram approach. Neural networks are composed of simple
elements operating in parallel. These elements are inspired by biological nervous
systems. As in nature, the network function is determined largely by the connections
between elements. Neural network were train to perform a particular function by
adjusting the values of the connections between elements. Commonly neural networks
are adjusted, or trained, so that a particular input leads to a specific target output. There,
the network is adjusted, based on a comparison of the output and the target, until the

network output matches the target.

The main objective of this project is developing the technique to classify the ripeness of
bananas into 3 categories, which is unripe, ripe and overripe systematically based on
their histogram RGB value components. This system involved the process of collecting
samples with different level of ripeness, image processing and image classification by
using artificial neural network. Collecting bananas sample is done by using Microsoft
NX6000 webcam with 2 mega pixels. Image processing stage involves procedure such
as image resizing and RGB histogram. 32 samples were used as training for artificial
neural network. In order to see whether the method mention above can classify the
image correctly, another 28 images was used as testing. From the result obtained, it was
shown that the artificial neural network can generally classify the ripeness of bananas.
This is because it can classify up to 25 samples correctly out of 28 samples. Developing
a program totally: by using Matlab version 7.0 can help classification process

successfully.
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CHAPTER 1

INTRODUCTION

1.1 AN OVERVIEW

The use of computers to analyze images has many potential for agricultural tasks. There
are many processes in agriculture where decisions are made based on the appearance of
the product. Applications for grading the fruit by its ripeness, quality or size are based

on its appearance [1].

Various ripeness techniques have been described in the literature and many of them are

being used for real-time authentication, the most popular ones being used are mean of
RGB identification [2].

Method on identifying ripeness of bananas by distinguishes the hue and colour intensity
of the colour using image processing is tough. This is because to the toughness of
detecting the ripeness of the different types of bananas. Furthermore, there exists some
“similar” colour between the ranges of ripeness on the bananas, example from unripe
and ripe. Skin colour that covered bananas that was not uniformly also given big

problem in detecting the ripeness of the bananas [3].

In contrast to limitations of classical computing, Artificial Neural Networks (ANN), that
were first developed in 1943 by the neurophysiologist Warren McCulloch and the
logician Walter Pits serve for the technique of human thinking [13]. Neural network

method is employed to recognize the ripeness of bananas. The method can achieve



