-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

provided by Universiti Teknologi Malaysia Institutional Repository

DEVELOPMENT OF AN NIR SORTING MACHINE FOR DETECTING
INTERNAL DISORDER AND QUALITY OF APPLE FRUIT

AL HARBI, EID MOHAMMED

A project report submitted in partial fulfilment of the
requirements for the award of the degree of

Master of Engineering (Electrical-Mechatronics & Automatic Control)

Faculty of Electric Engineering

Universiti Teknologi Malaysia

MAY 2011


https://core.ac.uk/display/11804638?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

This project report is dedicated to my beloved mother and family including my wife
and children including my son Saud and my daughters Sama and Aseel



AKNOWLEDGEMENT

In preparing this dissertation, | was in contact with many people, researchers,
academicians, and practitioners. They have contributed towards my knowledge,
understanding and thoughts. In particular, I wish to express my gratitude to my main
dissertation supervisor, DR. HERLINA BINTI ABDRAHIM, for guidance,
encouragement, critics and co-operation. Without her continued support and interest,

this dissertation would not have been the same as presented here.

| am grateful to Saudi Government for supporting my Master program
financially. 1 am also thankful to Universiti Teknologi Malaysia (UTM) for
providing me the experimental facilities and an opportunity to complete my Master’s

study.

The special thank goes my fellow postgraduate students for their support. My
sincere appreciation also extends to all my colleagues and others who have provided
assistance at various occasions. Their suggestions and tips are useful indeed.
Unfortunately, it is not possible to list all of them in this limited space. | am also
grateful to all my family members to support me to complete my study.



ABSTRACT

The quality level for fresh fruits is very important for the fruit industries. In
presents study an automatic online sorting system according to the internal disorder
for fresh apple fruit has developed by using near infrared (NIR) spectroscopic
technology. The automatic conveyer belts system along with sorting mechanism was
constructed. To check the internal quality of the apple fruit, apple was exposed to
the NIR radiations in the range 650-1300nm and the data were collected in form of
absorption spectra. The collected data were compared to the reference (data of
known sample) analyzed and an electronic signal was pass to the sorting system.
The sorting system was separate the apple fruit samples according to electronic
signal passed to the system. It is found that absorption of NIR radiation in the range
930-950nm was higher in the internally defected samples as compared to healthy
samples. On the base of this high absorption of NIR radiation in 930-950nm region

the online sorting system was constructed
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ABSTRAK

Tingkat kualiti daripada kesegaran buah adalah sangat penting untuk industri
buah. Dalam kajian ini, sistem pengasingan automatik menuruti talian gangguan
dalaman pada epal segar telah dibangunkan dengan penggunaan teknologi
spektroskopi near infrared (NIR). Sistem Sabuk konveyor automatik vbersamaan
dengan mekanisme pengasingan telah dibina. Untuk menyemak kualitas dalaman
daripada buah epal, epal tersebut dipapar dengan radiasi pada kisaran 650-1300nm
dan data telah dikumpul dalam bentuk serapan spektrum. Data yang telah diperoleh
selanjutnya dibandingkan dengan analisa rujukan (data sampel yang diketahui) dan
satu isyarat elektronik diloloskan ke sistem pengasingan. Sistem pengasingan itu
memisahkan sampel buah epal sesuai dengan isyarat elektronik yang dihantarkan
kepada sistem. Kajian ini telah mendapati bahawa penyerapan sinaran NIR pada
kisaran 930-950nm adalah lebih tinggi untuk sampel yang buruk berbanding dengan
sampel yang sihat. Sistem pengasingan ini telah dibina terhadap dasar penyerapan

radiai yang tinggi daripada NIR di kawasan 930-950nm.





