COMPARATIVE STUDY OF THREE RICE BRANDS’ QUALITY
THROUGH MEASURING BROKEN RICE PERCENTAGE USING SORTEX
A COLORVISION (BUHLER) OPTICAL SORTERS MACHINE

SITI AMALINA BINTI MOHD SAIRI

Final Year Project Report Submitted in
Partial Fulfilment of the Requirements for the
Degree of Bachelor of Science (Hons.) Technology and Plantation Management
in the Faculty of Plantation and Agrotechnology
Universiti Teknologi MARA

JULY 2019



ACKNOWLEDGEMENTS

Alhamdulilah and thanks to the Almighty Allah S.W.T for the endless blessing for
me in completing my final year project successfully. This writing of the final year
project has been one of the most important academic challenges that | have ever to
face during my study.

It is with great appreciation that | acknowledge the contribution and support of many
participants in completing this final year project. I would never have been able to
complete my final year project without the guidance of my supervisor, support from
my family, and also cooperation from my beloved friends.

I would also like to thank all my family members especially my mom, Mrs. Aisyah
binti Gimen, my siblings for their support, prayers, love and encouraging me with
their best wishes and also, | dedicated this to my father Mr. Mohd Sairi bin Jargasi.

Next, | would like to wish my deepest thankfulness to my supervisor, Madam
Samihah Mustaffha for her outstanding attitudes, patience, helps and providing me a
guideline for doing this study in my final year project.

Sincere thanks to all of my classmates and housemates for their cooperation and
moral support during this project. Over the years we have gone through the best and
bad moments together.

Finally, 1 would like to convey my thanks to those whose friendship, directly and
indirectly contributes in to this project but not mentioned above. | really appreciating

your kindness and it mean a lot to me. You know who you really are. Thank you very
much.

SITI AMALINA BINTI MOHD SAIRI



TABLE OF CONTENTS

DECLARATION
ACKNOWLEDGEMENTS
TABLE OF CONTENT
LIST OF FIGURES

LIST OF TABLES

LIST OF ABBREVIATIONS
ABSTRACT

ABTSRAK

CHAPTER
1 INTRODUCTION

1.1 Research background
1.2 Background of study
1.3 Problem statement

1.4 Objective of the study
1.5 Significant of the study
1.6 Scope of the study

2 LITERATURE REVIEW

2.1 Rice Industry in Malaysia

2.2 Production of paddy and rice in Malaysia
2.3 Rice grading in Malaysia

2.4 Available Methods in determining the Percentage of Broken Rice
2.5 Characteristic of Sortex A ColorVision (Buhler) optical sorter

2.5.1 Studies on existing system
2.5.2 Studies on device

2.5.2.1 Image segmentation
2.5.3 Feature extraction

2.5.3.1 Length and area measure

3 RESEARCH METHODOLOGIES
3.1 Location of study
3.2 Materials and Methods
3.3 Research Activities
3.3.1Rice sample preparation and measurement
3.3.2 Digital camera scanning
3.3.3 Image Segmentation
3.3.3.1 Length and Shape based Segmentation
3.3.3.2 Area-based Segmentation
3.3.4 Thresholding of rice samples
3.3.5 Classification
3.3.5.1 Rejected rice (Broken Rice)
3.3.5.2 Accepted rice
3.3.5.3 Missed rice
3.4 Determination percentage of Broken Rice

Page
i

ii

vi

vii
viii

ok, BN

15
15
16
16
17
18
18
19
20
21
22
22
22
23



3.5 Data Analysis
3.5.1 SPSS
3.5.2 ANOVA
3.5.3 Correlation Analysis
3.5.4 Regression

4 RESULT AND DISCUSSION

4.1 Introduction
4.2 Comparison of three rice brands in determining the percentage of broken rice
using Sortex A ColorVision optical sorting sorter
4.2.1 Classification from process determining of broken rice
4.2.2 Calculation the percentage of broken rice
4.2.3 ANOVA
4.2.4 Correlation and Regression

5 CONCLUSION AND RECOMMENDATION
5.1 Conclusion
5.2 Recommendation

REFERENCES
APPENDICES
CURRICULUM VITAE

23
23
24
24
24

25
25

25
26
27
29

32
33

34
37
46



ABSTRACT

COMPARATIVE STUDY OF THREE RICE BRANDS’ QUALITY
THROUGH MEASURING BROKEN RICE PERCENTAGE USING SORTEX
A COLORVISION (BUHLER) OPTICAL SORTERS MACHINE

This study is focusing on comparing three rice brands quality in determining the
percentage of broken rice by using the ejection system method. Broken rice is
referred to rice grains broken into smaller pieces in length and could adversely
impact rice quality and marketing price. Generally, conventional methods using
micrometers to separate broken rice from normal rice are used to determine broken
rice percentage. However, these methods are laborious and time-consuming.
Therefore, this study was set to employ an ejection system method by using Sortex A
ColorVision optical sorter machine to compare the quality of three rice brands (Jati,
Cap Rambutan and Faiza Emas) in terms of their broken rice percentages. The
broken rice ratios were measured three times and expressed as average values. The
Sortex A ColorVision optical sorter could deliver an acceptable efficiency in optical
sorting. The sorter uses up to two types of visible wavelengths, where it allows for
excellent detection by color, shape, and length of an object. Hence, the Sortex A
ColorVision could successfully determine the percentage of broken rice. According
to the results obtained, among the three rice brands investigated only Faiza Emas rice
brand was found to meet the requirements set forth by the government of Malaysia
for broken rice percentage which is the maximum of 5% for packed rice. While the
broken rice percentage in Cap Rambutan and Jati rice brands were stood at 7% and
13%, respectively. As a conclusion, the Sortex A ColorVision Optical machine
sorting rice was found as a rapid reliable method to determine broken rice percentage
and to compare commercial rice brands on the market. This method could be used by
the rice processing industry to monitor the quality of the products produced.

Keywords: broken rice, machine sortex A colorVision optical sorting rice, percentage
broken rice, length rice and shape rice.
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