WATERMELON RIPENESS DETERMINATION USING
ACOUSTIC METHOD AND FUZZY LOGIC

Thesis is presented in partial fulfillment for the award of the
Bachelor of Electrical Engineering (Honors)
UNIVERSITI TEKNOLOGI MARA

MUHAMMAD AKHBAR BIN KAMAL
FACULTY OF ELECTRICAL ENGINEERING
UNIVERSITI TEKNOLOGI MARA

40450 SHAH ALAM

SELANGOR, MALAYSIA




ACKNOWLEDGEMENT

Alhamdulillah, the Most Grateful to ALLAH who has gives me strength and ability in
completing this project successfully.

First of all, it would not be appropriate to go beyond this page without giving credit to
the person who made this thesis possible. Sincerely, | would like to thank my project
supervisor, Prof. Ir. Dr. Shah Rizam Bt Mohd Shah Baki for her contribution and

encouragement upon accomplishment of this project.

My appreciation goes to Mr. Kaliyyannan and Mr. Raja who always sacrifice his
working time with me for choosing watermelon based on categories; Mr. Khairul
from MARDI who also involve himself with me; and all lecturers in the Faculty of
Electrical Engineering, UiTM for their guidance and willingness in sharing
knowledge towards the completion of this project especially to Mr. Ahmad lhsan and
Mr. Kamaruzaman. A lot of thankful to my beloved parents who never stop giving
supports in everything and to all my friends for their unfaltering commitment, support
and immense faith during this research especially from Mr. Rachit and Mr. Azam.
Always a joy to work with, all of you makes the difficult task of authoring profoundly

enjoyable.

Last but not least, | would like to express my sincerest appreciation to the people who
have directly and indirectly contributed to the successful completion of this thesis.

Sincerely,

Muhammad Akhbar Bin Kamal



ABSTRACT

A non destructive classification watermelon ripeness using acoustic wave and fuzzy logic is
designed in this research. The watermelon weight and propagation frequency of acoustic
wave inside watermelon are defined as the input variables. Percentage of watermelon
ripeness is defined as the output variable. Acoustic waves were measured by knocking and
tapping with and without test base and the output sound is detected by using microphone. The
fuzzy rules are designed based on interviewing human experts. Some samples are tested using
this system confirmed that, fuzzy logic is able to determine watermelon ripeness. From the

findings, it shows that the best model produced an accuracy of 91.38%.
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CHAPTER 1

INTRODUCTION

BACKGROUND OF THE RESEARCH

Watermelons have its own market to commercialize [1]. Seeing it as the most
popular and have its own bright future to sell at any country, watermelon is also
been grown in Malaysia [2]. One of the most important objectives in the food
industry is that of achieving a uniform quality both from raw materials and also
from the final product. The main concerns of the food industry are the systematic
determination of fruit ripeness under harvest and post-harvests condition, because
variability in ripeness is perceived by consumers as lack of quality [3].

Watermelon are being planted either through hybrid seeds or open pollination of
pure seeds. A nursery is required to ensure high germination and seedling
establishment. However, direct planting can also be done using higher rate of
seeds [23]. Conventionally, maturity of watermelon is decided by counting the
numbers of days after the watermelon is planted. For seedless watermelon,
harvesting would take after around 65 - 70 days where mostly all the watermelons
are matured [24].

PROBLEM STATEMENTS

FAMA realized that the main problem is comes from customer needs of fresh and
matured watermelon. To overcome this, more research methods were created in
order to find the matured watermelon. From the common method, the accuracy
was obtained by using destructive method. This can be proven by cutting up that
watermelon and find out the ripeness by looking or taste it. This method cannot be
used commercially because of if the customer does not satisfy, it would be wasted
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