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Abstract of project presented to the Senate of Management & Science University in
partial fulfillment of the requirements for the degree of Bachelor of Science in
Mechanical Engineering (Hons.).

ABSTRACT

DEVELOPMENT OF SMART SEEDING ROBOT

By
MUHAMMAD KHALIL GIBRAN
May 2023

Faculty: Information Sciences and Engineering

Indonesia is an agricultural ‘nation with great potential for the industry. They may
cultivate @ wide variety of fruits and vegetables in this field. One example is a farmer
whosows seeds in his garden. Currently there are still many farmers who still seeding
using conventional method. This method requires a lot of energy, time and can affect
the health of their lower back; therefore, the development of this.robot can help make
theirwork easier so that it is more energy efficient, saves time and especially can better
maintain the health of their lower back. The aim of this study is to develop a NodeMcu
microcontroller for smart seeding robot. Next, to analyze the NedeMcu microcontroller
system by using Blynk V 1.7.6 software. A seed planting robot is designed by using
Autodesk Inventor software. Next, the .NodeMeu coding IS constructed by using
Arduino IDE software. This project is expected to replace the conventional method of
manual seeding with automatic seeding. This robot has 2 processes, namely inserting
seeds into the soil and then watering.them. Therefore, it saves.more-time and energy
consumption resulting in high seeding process effectiveness. In addition, this project
also helps protect the health of farmers from diseases such as low back pain. In
conclusion, this project increases the effectiveness of the seed planting due to the
energy and time consumption.

Keywords: Seeding robot, Agriculture, NodeMCU, Microcontroller, Blynk, Arduino
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Abstrak tesis yang dikemukakan kepada Senat Management & Science University
sebagai memenuhi sebahagian keperluan untuk ijazah Bacelor Sains Komputer
(Kepujian).

ABSTRAK

DEVELOPMENT OF.SMARTSEEDING.ROBOT
By
MUHAMMAD KHALIL GIBRAN
May 2023

Fakulti: Sains Maklumat dan Kejuruteraan
Indonesia _adalah negara pertanian yang mempunyai potensi besar untuk industri
tersebut..Mereka mungkin menanam pelbagai jenis buah-buahan dan sayur-sayuran
dalam bidang ini. Contohnya ialah seorang petani yang menyemai benih di kebunnya.
Pada masa ini masih ramai petani.yang masih-menanam benih menggunakan kaedah
konvensional. Kaedah ini memerlukan banyak tenaga, masa dan boleh menjejaskan
kesihatan bahagian bawah punggung mereka; oleh itu, pembangunan robot ini dapat
membantu memudahkan kerja mereka supaya lebih cekap tenaga, menjimatkan masa
dan terutamanya dapat mengekalkan kesthatan bahagian bawah punggung mereka
dengan lebih baik. Matlamat kajian.ini adalah untuk:membangunkan mikropengawal
NodeMcu untuk robot pembenihan pintar. Seterusnya, untuk menganalisis sistem
mikropengawal  NodeMcu dengan menggunakan perisian Blynk V 1.7.6. Robot
penanaman benih direka bentuk dengan menggunakan perisian Autodesk Inventor.
Seterusnya, pengekodan NodeMecu.dibina dengan menggunakan perisian-Arduino IDE.
Projek ini dijangka menggantikan kaedah pembenihan manual konvensional dengan
pembenihan automatik. Robot ini mempunyai 2 proses iaitu memasukkan benih ke
dalam tanah dan kemudian menyiramnya. Oleh itu, ia menjimatkan lebih banyak masa
dan penggunaan tenaga yang menghasilkan keberkesanan proses pembenihan yang

tinggi. Selain itu, projek ini juga membantu melindungi kesihatan petani daripada

Vi
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CHAPTER |

INTRODUCTION

1.1  PROJECT BACKGROUND

Indonesia is an agricultural country-that-has natural potential in the agricultural
sector. In this field there are various types of vegetables or fruits that they e¢an grow
[1]. One example.is_a farmer who sows seeds in:his garden. Most of them are
currently still'sows seeds using conventional methods that require a lot of effort and
time. The design of this robot aimsto facilitate the work of farmers where farmers
no longer need to use human labor for sows_ the seeds. This process is easier for
farmers to use, with the microcontroller as _the main component and can be

controlled with a smartphone [1].

1.2 PROBLEM STATEMENT

Currently there are still many farmers who still seeding using conventional method.
This method requires a lot of energy, time-and can affect the health of their lower
back [2]. According to Survei Pertanian Antar Sensus (SUTAS) 2018, it can be seen
that the use of technology in the Indonesian agricultural sector is still very low.
Even the majority of farmers do not use machines or are still conventional, which

is around 87.59%.
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14 SCOPEC ‘ E PROJECT
The scope of this pro s.to.develop a sma obot with used.o ot

of Thing (10T) system. This project is intended for farmers to planting automatically
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where the device can be controlled via smartphone. In the development of this
project, the seeding robot have TWO (2) main functions which are seeding and

watering.
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15 SIGNIFICANCE OF THE PROJECT

This project contributes a great significance to the farmer to replace the
conventional method of planting; manual planting, which is very time consuming
and require energy-intensive. By using thissseeding robot, the farmer can do seeding
and watering automatically througha smartphone. Despite of using.manual labor to
do the planting, the farmer can now control the planting activity using the rebot
where it saves the use of humandabor.and consequently reduce the health issue from
the farmer. In fact, by using the seeding robot, it will enhance more the farmer to
expand.and increase the agriculture activities. Therefore, this project is in line with
Sustainable Development Goals (SDGs) number 15, namely life on land. The goal
of this SDG is securing sustainable livelihoods that will be enjoyed for generations
to come. The human diet is composed 80% of plant life, which makes agriculture a

prime economic resource.

1.6 LIMITATION OF THE PROJECT
This robot requires a stable internet network to move and this robot must also be
resistant to splashes because one of the processes carried ‘out on this robot is to

water the seeds that have been planted.
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Chapter V

RESULT AND CONCLUSION

5.1. Summary

Currently there are still.lmany farmers who still seeding using. coenventional
method. According to Survei Pertanian Antar Sensus (SUTAS) 2018;.it'can
be seen that the use of technology in the Indonesian agricultural sector is still
very low. The design of thisrobot aims to facilitate the work of farmers where
farmers no longer need to use human labor for sows the seeds.

The Smart Seeding Robot is.a cutting-edge agricultural tool that utilizes a
well-defined working principle. It leverages a DC motor, driven by a motor
relay, to enable forward and backward..movement. . The NodeMCU
microcontroller ‘and NodeMCU shield act as the brain of the robot,
coordinating its various functions, including digging holes, planting seeds,
and watering.

The robot incorporates two servo.motors—one for driving the earth punching
tool and the other for opening and closing seed-dispensing holes. These servo
motors ensure precise.and controlled seed planting. Additionally, a water
pump within the water box guarantees a consistent water supply for optimal
plant growth.

By seamlessly integrating these components, the Smart Seeding Robot
provides an efficient and automated solution for seed planting. Its advanced

technology optimizes agricultural practices, reducing manual labor and

51
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5.2.

maximizing productivity. With its ability to streamline the seeding process,
this innovative tool enhances crop growth, enabling farmers to achieve
healthier yields.

Conclusion

The main objectives of this project were successfully achieved. The
development-of The Smart Seeding Robot offers a promising solution. to
address the challenges faced by farmers who still .rely. on conventional
seeding methods. The low adoption of technology in the agricultural sector,
as highlighted by the Survei Pertanian Antar Sensus (SUTAS) 2018 in
Indonesia, underscores the need for innovative tools like this robot.

With its well-defined working principle and- integration of advanced
technologies, including the DC motor,..motor relay, NodeMCU
microcontroller, servo motors, and water pump, the Smart Seeding Robot
revolutionizes the seed planting. process. It eliminates.the need for manual
labor and provides precise and controlled seeding, enhancing efficiency and
productivity.

By automating tasks such as digging holes, planting seeds, and watering, the
robot streamlines the.entire seeding process, saving valuable time and
resources for farmers. This advanced tool offers consistent and reliable
performance, ensuring optimal plant growth and leading to healthier crop
yields.

The Smart Seeding Robot represents a significant step towards modernizing

and improving agricultural practices. Its capabilities have the potential to
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transform the way farmers sow seeds, reducing their reliance on manual labor
and improving overall efficiency. By embracing such technological
advancements, farmers can increase productivity, decrease operational costs,
and contribute to sustainable agricultural practices.

In conclusion, the Smart-Seeding Robot has successfully serves.as a beacon

of progress in'the agricultural sector, demanstrating the value of embracing
technology to achieve higher productivity, improved yields, and ultimately, a
more sustainable future forfarming communities.

Recommendation

Based on the development of the Smart Seeding Robot and its potential to

revolutionize seed planting in the agricultural sector, the following

recommendations can be made:

1." Conduct Field Trials: Carry out extensive field trials in different farming
environments to evaluate the performance and reliability of the Smart
Seeding Robot. This will"provide‘valuable insights into its practicality,
effectiveness, and compatibility with various soil types and crops.

2. Enhance User-Friendliness: Continuously improve the user interface and
ease of operation. for the Smart Seeding Robot. Simplify the.controls and
provide clear instructions to ensure that farmers can easily adopt and
utilize the technology without extensive training or technical knowledge.

3. Expand Crop Compatibility: Explore and adapt the Smart Seeding Robot
for a wider range of crops. Conduct research and development to

optimize its capabilities for different seeds and planting requirements,
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catering to the diverse needs of farmers across various agricultural
sectors.

Implement Data Analytics: Incorporate data analytics capabilities into
the Smart Seeding Robot to'collect and analyze valuable data on seeding
patterns, success rates, and crop growth. This information can help
farmers_make data-driven decisions, ‘optimize planting strategies, and
enhance overall agricultural productivity.

Establish Support and Training Programs: Create support and training
programs for farmers to ensure they can effectively operate, maintain,
and troubleshoot the Smart Seeding Robot..Provide resources, tutorials,
and technical assistance to farmers to maximize their benefits from this
advanced agricultural tool.

Foster Collaboration: Collaborate with agricultural research institutions,
universities, and farming communities to further refine and enhance the
Smart Seeding Robot. By engaging in‘ partnerships and knowledge-
sharing initiatives, the: project can benefit from a diverse range of
expertise and experiences, driving continuous innovation and
improvement:

Promote Awareness and Adoption:*Conduct awareness campaigns and
demonstrations to educate farmers about the benefits and capabilities of
the Smart Seeding Robot. Highlight its potential to improve efficiency,
reduce labor requirements, and increase crop yields. Encourage farmers

to embrace technology and support its adoption in the agricultural sector.
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By implementing these recommendations, the Smart Seeding Robot can
evolve into a widely accepted and indispensable tool for farmers, contributing
to the advancement and modernization of agriculture while addressing the

challenges of conventional seedi
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