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ABSTRACT

In Uganda, Tomato growing is increasing due to its benefits such as making tomato sauce and
its application to many other kind of food which is s0. profitable-as they are needed in many
restaurants and home use. This increases country’s economy as they are exported to the
neighboring countries such as southern Sudan. However, the processes done during the
growing of tomatoes are so tiresome, say spraying, harvesting etc., therefore, if not harvested

intime with much care can cause a great loss fo the farmers.

Currently. used methods of tomato harvesting are not so effective and some of them cause
damage to the tomatoes. This has caused a decrease in the country’s economy and a loss 1o

the tomato growers in Uganda.

In this system, a color.sensor is used to detect the ripe tomatoes which easies the harvesting
anid also reduce on the time taken during harvesting and the ultrasonic used in the detection of
distances between the obstacle and the system. A GSM module used fo notify the farmer
when the container used in the collection of the tomatoes is full, also when the robot has

encountered an obstacle.

The methods used i the data collection were;, use of the internei through articles and
journals. Observations, here | moved to some areas where tomatoes are grown and observe
‘the methods used in harvesting: Also interviews were conducted to a féw individuals of

tomatoes growers from eastern Uganda.

Harvesting is a major problem in agriculture; therefore I designed this system to help farmers
during the harvesting period. This system is self-guided and can navigate throtigh the garden
without fail as long as tomatoes are plant rows and supported. This system is able to

communicate with the farmer when the collection bucket is full by the use of GSM module.

Though my system is an intelligent system but still it has sowe Hmitations, therefore. it won’t
help the farmers replace the container when it gets full. So in case the farmer delays to
replace the system will stop harvesting and this will affect the performance of the system. ]
therefore recommend. the advancement in technology where there will be some provisions for
the robot to replace the container in case it gets full. I also recommend the use of solar as the

source of energy and solar tracking system for the robot to receive enough power

viii
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CHAFPTER ONE: INTRODUCTION

1.1 Backeround

Tomato is an edible, often red, berry of the nightshade Solanum lycopersicum. Tomato is an
annual crop that grows within two and a half to three months depending on the variety.
Besides, its economic value 10-a-farmer, it also has a great nutritive value where it is rich in
vitamins C, A and B. This therefore solves some human health issues such as 'W_eight loss,
obesity, eye disorders, morning sickness, and constipation. Tomato is also good for. toxic
cleansing. Tomato growing has contributed much to the development of Uganda since it’s
among the exports of the country, they are exported to the neighboring countries like
southern Sudan and Kenya [1]. Tomatoes should be removed from the plant by gently
twisting or rotating them in order to cleanly remove the tomato from the stem. Tomato
harvesting is the process of removing ripe tomatoes from the tomato stock either by hands or
using a system. Currently tomatoes are being harvested using hands in the developing
countries such as'Uganda. Developed countries fike japan, united: states of America and china
among others have attempted to automate tomato harvesting however, they may be
challenging and costly for Ugandan [2]. These are due to factors such as poor farming

methods, cost of the machinery and lack of skilled workers to operate the machinery [3].

In any production sector there is a growing need fo increase the production and benefits while
reducing time and costs. One major contribution in this direction is the development of
automatic systems that réplace manpower especiaily in tasks when a person performs worse
than an automatic device in terms of precision, repeatability and working cycle [4]. Although,
mechanical harvesters provide higher harvesting rate over traditiofial hand-picking harvesting
methods, they have associated issues such as {froit quality, size selection and damage to the
fruit tree [5]. Physical damage caused by mechanical harvesting to fruits not only halts the
physical appearance. of fruit but also dégrade the fruit quality, hence need for an alternative.

system.

According to P. Li, 8. Lee, and H.-Y Hsu [6], machine harvesting decreases harvesting cost
and increase the value of their product to the consumer. Conventional harvesting method is
highly labor intensive and inefficient in terms of both economy and time. Machine harvesting
systems are a partial solution to avercome these issues. They reduce the harvesting cost 1o

about 35-45% of total production cost:
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