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Abstract: The past decade has seen significant advancement in the field of agriculture industry. Various 

smart appliances such as cellular phones, moisture sensors, humidity sensor and smart irrigation are set to 

realize the concept of a new smart farming with the help of latest technology. In Malaysia, farmers 

experience crop damage and decrease in plant quantity and quality because they unable to monitor the crop 

all day. The development of a monitoring system that can helps farmer grow crops is enticing demand for 

busy individuals with physical limitations. Global System for Mobile Communication (GSM) technology, 

which has emerged in the late 1970s, is an ideal solution for this problem. In this paper, a development of 

intelligent system for alert notification in indoor planting is presented. This paper describes an application 

of GSM technology for monitoring light system in indoor planting with the use of hardware component 

like Arduino board, GSM SIM900A, LDR and LED strip. The major role of this system is to enable farmers 

to get notified when the light system for their plants is down through GSM SIM900A. Each time the light 

system is light on and light off, the farmers will receive an SMS to notify them. System functional testing 

was carried to evaluate the performance of implementing GSM SIM900A whether the prototype is free 

from error or there are a few errors occurs. The results shown that, the system is well functioning for alert 

notification in indoor planting monitoring. In conclusion, the development of intelligent systems for alert 

notification in indoor planting was developed using Arduino and GSM SIM900A to able farmers notified 

about their indoor planting when to be monitored. 
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1. Introduction 

Famous Islamic scholar namely Imam Nawawi Rahmatullah alaih mentioned that the best 

practice for human being to be involved is agriculture. In agriculture, the very important things are 

first to get information about soil fertility, second to measure soil moisture content and the third is 

the analysis of the light needed by plants to ensure healthy growth. Light is one of the most 

important factors for the growth and development of plants, which in essence is an 

electromagnetic radiation that can be radiated from a natural or artificial origin. When using 

artificial light, it is possible to expose and add more interesting features to control plant growth and 

development [1]. 

There are different techniques available for supply light to plant that are used other than 

depend on sunlight. In a modern world, we are trying to introduce and use the new light 

management techniques to effectively supply light to plants. Automatic light sensor is a 

replacement for traditional lighting, which is the sunlight. This lighting system will automatically 
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turn on when no light is detected while when the system detect light, the light will automatically 

turn off. Indoor planting is often proposed as a passive approach to air quality improvement [2]. 

This system is suitable for indoor planting that have limitation to get sunlight. 

On the other hand, indoor planting is a way of growing the plants entirely indoors and it is 

usually related to the greenhouse. This is because this planting method mostly deploys the artificial 

lights to replace the sunlight and implements some growing methods such as hydroponics to 

provide the plants nutrients and other basic requirements for growth [3], [4]. This planting method 

has a significant improvement, then before as the plants and crops are not exposed to the 

uncontrollable natural environment. 

In the past, the common indoor planting system required to setup, the steps for installation is 

many as well, after all it is required daily monitors to ensure proper growing conditions. When 

growing plants, pests and bacteria can significantly affect the health of the plants. It will involve 

environmental predators that can cause harm. To avoid these harmful pests, UV light as a grow 

light is used in indoor planting [5], [6]. However, UV has its own drawback which is harmful to 

human skin. That is why LED as grow light is the best tools to use as an artificial sunlight. 

It is very important for the owner to manage their plant growth as indoor planting needs 

different management compare to infield planting [7]. Thus, if the owner has work to do outside 

from home for more than one day, it will be burdened for them to monitor their light system. The 

intelligent system for alert notification in indoor planting is developed aims to address the 

following problems. First, the owner did not alert when their system is breaking down. When the 

light system for indoor planting is broken down, the plant will be loss source of light. So, the 

growth of the plant will interrupt, and the yield will also decrease. Second, the labor feels burdened 

to always supervise and monitor the functionality of the system. A lot of time needed to manually 

check the light system. For larger industry, labor work to check light system manually is not 

efficient and contribute to ignorance. 

2. Literature Review 

An innovative IOT-based solution has been developed to monitor soil and environmental 

conditions for efficient plant production [8]. Developed system equipped with several sensors such 

as temperature, humidity, NodeMCU soil moisture to monitor plant conditions. In addition, the 

SMS notification was integrated into the system to inform farmers of the environmental status of 

the field. 

An automated control system that uses IOT-based methods to improve the accuracy of the 

results and automate crop monitoring, thus reducing human efforts to prevent birds and other 

animals from the crop [9]. The system used a single fixed camera to detect and track birds and other 

animals from a real-time video frame using image processing algorithms. A high-frequency sound 

is produced as soon as the birds and other animals are detected in the video and targeted to push 

them away from the farm. And an SMS message is sent to the farm owner about the intrusion. 

A smart aquaponics system capable of improving fish and plant growth has been proposed 

[10]. The system was integrated with several units: sensors such as water flow rate, pH, and light 

intensity, actuators such as water pump, water heater and led light; microcontrollers, and 

microprocessors for controlling and regulating water quality and light intensity. Early warning 

automatically sent to the user via e-mail, SMS notification if any irregular condition is detected. At 

same time, the actuator responds and fixes the irregular condition without manual assistance.   

3. Methodology 

The project methodology that has been chosen is iterative model. In this model, it has five 

phases. All the activities involve in development process are based on project methodology. Figure 

1 shows the exact system flow for development of intelligent systems for alert notification in indoor 

planting. The system will detect light by using a light dependent resistor (LDR). When the LDR 

detect light, automatically the LED light strip will turn off. After that, the user will receive messages 

that informs them that the indoor planting light system is off. 
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Figure 1. The Flow of the System 

Hardware and software requirement are one of the important steps that need to pay attention 

because without using the suitable hardware and software, the development process might not be 

able function well and does not support due to software and hardware limitation. In order to 

prevent this error occurs, thus all the hardware and software requirement that needed for this 

project are listed as table below. Table 1 with figure 2 showing all configuration and specification 

used is this project. 

 
Figure 2. The Complete Connection 

Table 1: Hardware and software Requirement Specifications 

Hardware Specifications 

CPU Intel Core i7-4510U 

RAM 8GB 

HDD 500GB + 24G (SSD) 

Platforms/Operating System Window 8.1 

Prototype and Program 

Development 

Arduino IDE 1.8.9 

Design Connection Fritzing Software 

Light Measuring Lux Light Meter Apps 

4. Results and Discussion 

The configuration and connection between Arduino and all the components are the most 

crucial part as it will lead to the functionality of the system. There are three steps involved in this 

configuration process. There are connecting Arduino and upload full coding into Arduino board, 

booting up the GSM SIM900A and connecting pin which are LDR, LED strip and the GSM SIM900A 

to the Arduino board. The functional testing being conducted after the development and 
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implementation has fully completed in order to give more accurate and freer from any error 

mistake. Functional test required user to evaluate whether the prototype is free from error or there 

are a few errors occurs [11]. The result of system functional connection and testing are shown in 

Table 2, respectively. 

Table 2: Result of System Functional Testing 
 

Hardware 

User 

Free from error Error 

GSM SIM900A 

Receive message 28 2 

LDR 

Able to detect light 29 1 

LED strip 

Able to emit light 30 0 

In-lab testing has been made to ensure that the function meets the requirement and do not 

have errors. The in-lab testing being conducted after the development and implementation was 

fully completed in order to give more accurate and minimize error [12]. The result of in-lab testing 

is shown in Figure 3. 

 
Figure 3. Result of In-lab Testing 

Field testing has been conducted in the real indoor planting environment for a week to ensure 

that the system functions well [13]. The data are collected during the peak time and the attribute 

recorded include the Lux light meter and the weather at that time. The indications are doing the 

user receive or not receive the SMS and did the LED strip are light on or light off. The result of field 

testing is shown in Table 3. 

All the hardware requirement and software requirement are useful for developing the 

intelligent system for alert notification in indoor planting. For the testing, it is divided into two 

parts which is in-lab testing and field testing. Both testing has been conducted with different 

environment to evaluate the performance. For the in-lab testing, it is conducted for 30 times 

randomly while for field testing, it is conducted for a week with a real surrounding environment 

which is indoor room. The result of the testing has proven that the system is functioning well, and 

the overall performance is positive. Further related research had been done for a part of 

development for a new programme syllabus of technology which include in Agro facilities study 

[14]. 

Table 3: Result of Field Testing 
Peak time LED status Average lux 

light meter   

7:00 AM 100% (7) - 23.86 

7:30 AM - 100% (7) 172.43 

8:00 AM - 100% (7) 421.57 

12:00 PM - 100% (7) 1887.86 

12:30 PM 14.29 % (1) 85.71% (6) 1705.71 



AETiC 2021, Vol. 5, No. 5 112 

www.aetic.theiaer.org 

1:00 PM  100% (7) 2251.29 

 

6:00 PM 

14.29 % (1) 85.71% (6) 398.57 

6:30 PM 14.29 % (1) 85.71% (6) 165.14 

7:00 PM 100% (7) - 6.86 

12:00 AM 100% (7) - 0 

12:30 AM 100% (7) - 0 

1:00 AM 100% (7) - 0 

5. Conclusion      

In conclusion, an intelligent system for alert notification in indoor planting had been 

developed in this project. The main goal of this system is to help individual who conduct indoor 

planting monitoring their light system more convenient and easier. All the objectives mentioned 

above are achieved by this developed intelligent system for alert notification in indoor planting. In 

future, many more advance sensors such as water level sensor, oxygen level sensor and actuators 

should be added to the system in order to make the system more advance in monitoring the indoor 

planting. 
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