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1. Introduction 

Many industries have now undergone significant changes from conventional farming systems to products that require 

high technology. This trend is due to an increase in the production and quality of food produced in the market. Applying 

technology in existing agricultural systems can increase agricultural production commercially to a more systematic 

approach. Implementation of technology can help farmers in monitoring and controlling crops without having to spend 

time on farms. The operators no longer need to run regularly to provide water, fertilizers and plant pesticides manually. 

On the contrary, farmers or operators can rely on technology to perform agricultural harvesting work automatically. At 

the same time, systems used in agricultural activities can reduce the potential for environmental impacts such as chemical 

spills and cost savings of workers. The safety and quality of plants are guaranteed where the system built with sensor 

technology will monitoring the growth of vegetables, control humidity and temperature, reduce pests and diseases. 

Production with soil fertigation system is the latest technology which is increasingly widespread use among 

entrepreneurs in agriculture, where it combines fertilization and irrigation in one system under protective structures to 

ensure the high-quality plant production and an alternative to conventional cropping systems [1-3]. Fertigation can reduce 

operating costs, and this is the leading cause of its interest to many users. The use of fertigation systems significantly 
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reduces water and fertilizer consumption compared with other ways [4-6]. Labour costs for operating the system is also 

low. The system uses automatic time control devices to ensure their effectiveness [7]. In addition, the use of technology 

for online monitoring and control is an improvement to the system in parallel with the rapid development of information 

technology today, such as the system developed in [7].  

In 2014, Malaysia produced about 220,226 metric tons of melons, including watermelons [8]. The highest volume 

growth in melon production was recorded in 2009 and 2010 at 238,671 metric tons and 235,893 metric tons respectively. 

Nevertheless, the number of volumes in 2014 has slightly improved as compared to the production in 2011 until 2013. 

According to the survey to farmers in Perak and Selangor conducted by [9], it was reported that the production of 

rockmelon, in particular, was inadequate, and there was a massive demand from consumers. This finding shows that 

demand for melons is relatively high in Malaysia.  

Hence, in this work, the development of a remote controlling and monitoring system is proposed for the fertigation 

method which not only can be applied on rockmelon farming, yet for chillies and indoor farming as well. In technology 

adoption practices, [10] reported that 22% of melon fertigation farmers in Malaysia were at their best level, while the 

other 78% were at a moderate level. Likewise, only 5.7% of melon conventional farmers were at their best level, whereas 

94.3% were at a moderate level in technology adoption, specifically from seeds to postharvest handling. This indication 

has discovered that the majority of melon farmers in Malaysia are still at a moderate level in embracing technology. The 

study also determined that postharvest handling, fertilizer, cultivation, water management, and agronomy management 

practices were part of the technical indicators. Besides, pests and disease management are one of the challenges 

encountered by melon farmers [11-12]. Therefore, outstanding technology needs to be equipped for the improvement of 

melon quality as well as higher production yields. 

The purpose of this system is exclusively involved in agriculture, and more specifically in the development of 

agricultural technology. This is in line with the government's vision and also challenge the 9th Malaysia Plan (RMK-9) 

in which the government welcomes private sector involvement in the development of agriculture. Smart farming that 

equipped with current technology helps a farmer to become a modern farmer which reduce management issue while 

increasing productivity [13]. 

 

2. System Design 

The system monitoring is via wireless connection and also automated cloud control that already programmed in the 

panel as the proposed control system. The panel is connected with wireless fidelity (WIFI) connection. A person can 

access to the system panel via internet connection by using smartphone, web browser, or computers to monitor the system. 

The personal can manually control to turn ON/OFF field devices such as pump control from the smartphone or PC. 

Human-machine interfacing (HMI) is a technology capable of conducting the systems directly via autonomous cloud 

control. It is time management and contributes to a more efficient workforce. 

A system in Fig. 1 is developed based on Arduino hardware and operated with 240VAC incoming supply which step-

down to 5VDC built in the system panel. Once the panel been powered up, the controller will be looking up for the WIFI 

connection of cloud logic located in the server. Cloud Logic is a program located in the server that can be downloaded to 

panel if internet WIFI connection is ready within the panel. The panel is connected with WIFI connection.  

 

 
Fig. 1 - A block diagram of the proposed system 
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Personnel can access the system panel via the internet connection by using smartphone, web-browser or computers 

to monitor the system. The personnel can manually control to turn-ON/OFF field devices such as pump control and other 

devices from the smartphone or PC. The microcontroller is used for developing a wireless IoT system (remote monitoring 

and controlling). The sensors and other devices connected in this system are described in Fig. 1. Two types of fertilizers 

have been connected to the control panel before it mixed in the chamber and then streamed to the plots. A rain sensor is 

useful for outdoor farming based on Malaysia weather. When the plants are exposed to the rain, rain and soil sensor will 

be activated. Based on the sensor reading, it will change the configuration setup. From this scenario, the amount of water 

from rain affects the reading of the soil sensor. Once the threshold of the soil sensor is triggered, the amount of water that 

schedule has been revised. Sometimes, it changed the watering schedule when the heavy rain affected the soil sensor 

reading. In this case, the humidity sensor not affected because it only measured the environment and based on the 

temperature sensor. All sensors mentioned are randomly put at the plant.  

However, in the event of a connection failure, the system continues to run with the local logic which the controller 

has been program. Local logic is a downloaded logic that running in the panel. Once the program is downloaded, the 

panel does not require any internet connection to run the system. The program is running locally, which is isolated from 

any internet connection. It is an essential feature in the loss of internet connection. The downloaded cloud logic to the 

panel becomes a local logic which running the system. 

Fig 2 shows the control panel prototype of the system. This control panel is connected via WIFI to the end-user 

which the mean use of IoT that applied ESP8266 and ATMega2560 micro-controller. The ESP8266 uses an AiThinker 

chip technology. The system has been tested for internal monitoring and controlling to the control panel. Then, it has 

been tested for a field and endurance test. 

 

  
 

Fig. 2 - Control panel prototype of the system 

3. Web-Based Design 

This system could be tested in various fertigation systems such as for rockmelon, chilli, hydroponic plant and tomato. 

Moreover, the system design is purposely for rockmelon farming. Fig. 3 shows the display status of sensors, internet 

connection and program mode in the web-based design. The system allows a farmer to adjust the setting accordingly. In 

this display, we have four sensors involved which are temperature, humidity, soil moisture and rain sensor. 
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Fig. 3 - Display window in the web-based design 

 

Fig 4 shows an example screenshot of the panel displayed on the mobile phone’s view. The farmer can make simply 

to view the programming mode when the sensors or devices are active or inactive. This view can be improved when the 

mobile application is developed. 

 

 
Fig. 4 - Display View in Mobile Phone  

 

Fig 5 shows the display of a microcontroller setting for the crop. A farmer can configure this setting in both with or 

without an internet connection. This setting is referring to the irrigation and fertigation schedule which provided by an 

expert in rockmelon farming. The HMI is friendly approached by adding or editing the farming schedule 
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Fig. 5 - Farming Scheduling Setting 

 

 

4. Result and Discussion 

Referring to the standard of procedure (SOP) recommended by the Malaysian Agricultural Research and 

Development Institute (MARDI) in [14], rockmelon farming duration until harvest is approximately 80 days. For the 

analysis purposes, only 20 days of data have been used. For this analysis, only one variable has been analyzed, which is 

the temperature (C). In Fig 6, it shows that the reading of the temperature sensor is within a range of 25C - 35C. It 

shows that the temperature represents Malaysia weather temperature for May-June 2018. The temperature result is 

consistent with the average temperature reading reported by [15], which ranged from 23C - 35C. 

 

 
 

Fig. 6 - Temperature Reading of Rock Melon Farming  

Fig 7 shows the process of rockmelon farming for approximately 1000 plots. It takes around 80 days to harvest the 

yields. This small scale project has implemented the monitoring and controlling using the proposed system with IoT 

technology in Klang Selangor. The weight of yield is average at 1.5 kg. Every plant produced average at two rockmelons, 
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therefore this farming has produced up to 200 rockmelons at one time. The system design can be applied in another 

farming environment, not only focusing on outdoor farming such as rockmelon and chilli. Cultivation in the greenhouse 

also suite for this proposed IoT system. 

 

 

Fig. 7 - Rockmelon Farming using IoT fertigation system 

 

5. Conclusion 

From this research work, it found that the IoT system gave impacts to the modern farmers to involve effectively in 

agriculture.  In current phenomena and for future trend, monitoring and controlling systems development are greatly 

facilitate modern farmers in monitoring their agriculture process. The IoT concept applied in modern agriculture, which 

can reduce some costs in the workforce, indirectly to assist farmers in managing the systematic fertilizing scheduling 

through the cloud. We believe that IoT system in agriculture will be tremendously increasing in Malaysia in a few years.  
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