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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 HORIZONTAL FARMING BY USING IOT 

SYSTEM 

By 

AKBAR TEDI ISMUNANTO 

May 2023 

Faculty:       Information Sciences and Engineering 

 

Horizontal farming with IoT is a modern method of growing plants in horizontally 

stacked layers in a controlled environment, such as a greenhouse or warehouse. 

This approach utilizes sensors, devices, and software to monitor and optimize 

various aspects of the growing environment, including temperature, humidity, light 

intensity, nutrient levels, and soil moisture. Sometimes due to the lack of 

knowledge among the farmers, they are not able to perform their activities 

accurately. 

 

To improve accuracy and achieve precise results, the development of an IoT system 

for horizontal farming becomes crucial. Traditionally, farmers heavily rely on their 

own visual observations, which can lead to unforeseen outcomes. Hence, the 

objective of this project is to create a microcontroller-based horizontal farming 
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system. The primary purpose is to establish an IoT system capable of monitoring 

soil moisture and water content via smartphone applications. 

 

In this project, the design of a three-dimensional horizontal farming system was 

accomplished using Autodesk Fusion 360 V2022 software, while the coding was 

implemented using Arduino IDE V2022 software. The plant's status, including soil 

moisture levels, can be monitored by the user through a dedicated mobile 

application. Additionally, the user can control the water valve's pH balance to 

ensure optimal water release based on sensor readings. This development has 

significantly improved the monitoring capabilities of horizontal farming, 

eliminating the need for constant operator supervision while ensuring continuous 

plant growth. 

 

By employing IoT technology to automate and regulate growing conditions, the 

application of IoT in horizontal farming enables the attainment of increased yields, 

enhanced crop quality, and improved water and energy utilization efficiency. This 

approach to farming holds tremendous potential to transform food production, 

making it more sustainable, efficient, and productive. 

Keywords: Horizontal Farming, IoT, Soil Moisture, Water Content, CEA. 
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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 HORIZONTAL FARMING BY USING IOT 

SYSTEM 

By 

AKBAR TEDI ISMUNANTO 

May 2023 

Fakulti:     Sains Maklumat dan Kejuruteraan 

 

Pertanian mendatar dengan IoT ialah kaedah moden menanam tumbuhan dalam 

lapisan disusun secara mendatar dalam persekitaran terkawal, seperti rumah hijau 

atau gudang. Pendekatan ini menggunakan penderia, peranti dan perisian untuk 

memantau dan mengoptimumkan pelbagai aspek persekitaran yang semakin 

meningkat, termasuk suhu, kelembapan, keamatan cahaya, tahap nutrien dan 

kelembapan tanah. Kadang-kadang disebabkan kurangnya pengetahuan di 

kalangan petani, mereka tidak dapat melaksanakan aktiviti mereka dengan tepat. 

 

Untuk meningkatkan ketepatan dan mencapai keputusan yang tepat, pembangunan 

sistem IoT untuk pertanian mendatar menjadi penting. Secara tradisinya, petani 

sangat bergantung pada pemerhatian visual mereka sendiri, yang boleh membawa 

kepada hasil yang tidak dijangka. Oleh itu, objektif projek ini adalah untuk 

mewujudkan sistem pertanian mendatar berasaskan mikropengawal. Tujuan utama 
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adalah untuk mewujudkan sistem IoT yang mampu memantau kelembapan tanah 

dan kandungan air melalui aplikasi telefon pintar. 

 

Dalam projek ini, reka bentuk sistem pertanian mendatar tiga dimensi telah dicapai 

menggunakan perisian Autodesk Fusion 360 V2022, manakala pengekodan 

dilaksanakan menggunakan perisian Arduino IDE V2022. Status tumbuhan, 

termasuk tahap kelembapan tanah, boleh dipantau oleh pengguna melalui aplikasi 

mudah alih khusus. Selain itu, pengguna boleh mengawal keseimbangan pH injap 

air untuk memastikan pelepasan air optimum berdasarkan bacaan sensor. 

Perkembangan ini telah meningkatkan dengan ketara keupayaan pemantauan 

pertanian mendatar, menghapuskan keperluan untuk penyeliaan operator yang 

berterusan sambil memastikan pertumbuhan tumbuhan yang berterusan. 

 

Dengan menggunakan teknologi IoT untuk mengautomasikan dan mengawal 

keadaan pertumbuhan, aplikasi IoT dalam pertanian mendatar membolehkan 

pencapaian hasil yang lebih tinggi, kualiti tanaman yang dipertingkatkan dan 

kecekapan penggunaan air dan tenaga yang lebih baik. Pendekatan pertanian ini 

mempunyai potensi yang sangat besar untuk mengubah pengeluaran makanan, 

menjadikannya lebih mampan, cekap dan produktif. 

Kata kunci: Pertanian Mendatar, IoT, Kelembapan Tanah, Kandungan Air, CEA. 
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CHAPTER V  

RESULT AND CONCLUSION 

5.1 RESULT  

The results of the "Development of Horizontal Farming by Using IoT System" 

project were found to be highly promising. Significant improvements in efficiency, 

productivity, and resource management were observed through the implementation 

of IoT technologies in horizontal farming.  

The system successfully integrated sensors for monitoring crucial parameters such 

as humidity, water temperature, turbidity, and pH levels, allowing for precise and 

real-time data collection. The automated control mechanisms, including the 

activation and deactivation of grow lights, operation of the water sprinkler, and pH 

pump, effectively maintained optimal environmental conditions for plant growth. 

During the system testing phase, the functionality and reliability of the developed 

IoT system were confirmed. The sensors provided accurate real-time data, 

facilitating precise monitoring and control of the farming environment. The 

Arduino Nano's relay function efficiently managed the interconnected components 

of the system. The device reboot, LCD display, and ESP8266 WiFi module ensured 

seamless communication with the Blynk app, enabling remote access for users to 

monitor and control the system. 

In conclusion, the successful implementation of the "Development of Horizontal 

Farming by Using IoT System" project highlights the significance of IoT 

technology in revolutionizing horizontal farming practices. The integration of IoT 

systems in agriculture offers numerous benefits, including enhanced crop quality, 
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increased productivity, efficient resource utilization, and reduced manual labor. 

The project results demonstrate the potential of IoT systems to address the 

challenges faced by traditional farming methods and promote sustainable and 

technology-driven agriculture. These findings present significant opportunities for 

farmers, entrepreneurs, and the agricultural industry as a whole. 

5.2 CONCLUSION  

This horizontal farming with IoT system has successfully demonstrated the 

potential of IoT technologies to revolutionize agriculture, promoting sustainable 

and efficient food production systems. 

The objectives of the study has been successfully achieved as the development and 

implementation of the IoT-based horizontal farming system have demonstrated 

significant improvements in efficiency, productivity, and resource management. 

The integration of various sensors and control mechanisms has allowed for precise 

monitoring and control of crucial environmental parameters such as temperature, 

humidity, turbidity, and pH levels to be achieved. 

Optimal growing conditions has been effectively maintained by the system, 

ensuring that the desired temperature and humidity ranges are adhered to for plant 

growth. The automated control mechanisms, including the activation and 

deactivation of grow lights, water sprinklers, and pH pumps, has played a crucial 

role in maintaining the optimal growing environment. Furthermore, real-time 

monitoring and remote access to the system has been provided through the 

integration of the ESP8266 WiFi module and the Blynk app, enhancing 

convenience and accessibility for users. 
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Overall, the successful implementation of the IoT-based horizontal farming system 

has demonstrated its potential to revolutionize traditional farming practices. The 

quality of crops has been enhanced, productivity has been increased, and resource 

utilization has been optimized, while reducing the need for manual labor. The 

scalability of the system allows for future expansion and adaptation to larger 

farming operations, further amplifying its potential impact on the agricultural 

industry. 

With the achievement of these objectives, it is evident that the application of IoT 

technologies in horizontal farming has opened up new possibilities for the 

development of sustainable and efficient food production systems. The findings of 

this study underscore the significance of incorporating technology-driven solutions 

to address the challenges faced by traditional farming methods, paving the way for 

a more sustainable future in agriculture. 
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