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Abstract. With the emergence of the Web of Things (WoT) as Internet of Things (IoT)
enhancement in web application, the Industrial Revolution 4.0 has developed very rapidly. Its
technology has been commonly used in various fields of life, especially in agriculture. One of the
crop plants is often achieved by vegetable farming, as vegetables are the staples of daily life.
Aim this study is for plating mustard green seeds and watering plant using WoT. This method
begins by doing literature review, requirement analysis, design and implementation. The result
shows the developing of prototype to planting mustard seeds and watering plant is successful
that it can be remotely operated through WoT. The planting and watering process uses Geode
command to carry out seed picks, planting seeds, and water plants.

1. Introduction

Indonesia is a country where farmers work most of the population. Thus this country is called an
agricultural country. Some of the factors that support agricultural development are temperature, fertile
soil and tropical climate, therefore that many ornamental plants or vegetables can grow in Indonesia. On
the other hand, geographical factors, which are many of the mountains found in Indonesia, support the
easy planting of vegetable crops. The mustard greens (Brassica juncea) are one of the organic plants or
vegetables often cultivated by farmers in Indonesia.

Mustard green is a vegetable commonly eaten as daily food. Farmers commonly develop outdoors in
the cultivation of mustard greens. However, growing vegetables outside the room is very susceptible to
pests if not regularly treated. As a result, farmers are turning into crop failures and many losses due to
the case. Farmers also plant mustard greens using a manual method to spread seeds randomly on the
land. Spreading the seeds must be moved to the area where the vegetables are grown. So it takes two
times for farmers to grow and look after mustard greens. In order to achieve a good vegetable vield,
seeds must be carefully planted in the efficient distances.

Recently the agricultural system continues to be developed towards smart farming. Farmers
intensively use current technologies in agriculture, one of them is the WoT that allows real objects
through IoT to be part of world wide web [1]. This technology is connected between one device and
anotalr through internet networking [2,3]. Indonesia this technology utilizing is low because it is still
new in this area.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
v of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOL
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WoT technology allows users to access devices remotely through the Internet network [4] using web
applications [5]. The use of WoT technology can be widely used starting with companies, offices,
schools and private homes [6,7]. This technology can also be applied in the agricultural sector, one of
which helps the above mentioned problems that monitor and take care of plants remotely thus there is
no need for direct checks and data monitoring and analyzing results can be used to improve crop yields
[8-10].

Previous researches about smart farm focused on monitoring temperature, humidity, pH, and other
physical quantities [ 1 1-14]. This study conducts the controlling to plant mustard green seeds and water
these plants through WoT. The wide use of website in computer application programs is motivation to
authors utilizing this website to be control and monitor app for this smart farm.

This article is arranged in six sections as follows: introduction, methods, results, discussion,
conclusions, and acknowledgement.

2. Methods

There are several stages in this method: Literature Review, Requirement Analysis, Design and
Implementation. Following is the flow of the phases of the research described in the flow chart as
follows.

2.1. Literature review
This review uses data collection technique that can be obtained from a variety of sources, in the form of
written and illustrated documents by searching from the Internet. In this study, the authors collected data
on the planting of mustard green seeds using Gceode based on the WoT from other researchers
'references.

Observation data is also carried out systematically and intentionally that obtained from farmers
located in Ampeldento Village, Pakis District, Malang Regency. The results of the interview concluded
that planting vegetables is still manual and attacked by pests for outdoor agriculture.

2.2. Requirement analysis
According to the data of observation, it can be summarized into hardware need analysis, software need

analysis and operational need analysis that can be shown in table 1, table 2 and table 3 respectively.

Table 1. Hardware need analysis.

Hardware Name Function

Raspberry Pi 3 Web server provider and the main control board in this tool

Arduino Uno R3 Control board that receives the Geode command from the Raspberry Pi
Nema Motor Stepper 17 Linear mechanical drive

CNC Shield V3 liaison between the DRV 8266 stepper driver and Arduino UNO
Stepper driver DRV8255  To regulate the movement and rotation of the nema stepper motor 17
Relay module 5V Used to activate the seed suction pump

Mini pump 12v Used for the mechanism of mustard seed extraction

LCD 20x4 To display information and in the form of text

Switching Power Supply ~ To provide a voltage source to all components
Aluminium Profile 2040  The basis for the movement of the Y and Z Axes
Aluminium Profile 2020  The basis for the movement of the X-axis

Screw rod Used to go up and down the Z axis

Stepdown Module Voltage regulator to 5 volts for electronic components
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Table 2. Software requirement analysis.

Software Name Function

Raspian OS Operating System for Raspberry Pi.

Arduino IDE IDE for writing program code

Python 3 Programming language for program code in Raspberry Pi
MySQL Data base system used to save mustard greens status and positions
PHP Programming language for web program code

Apache Web Server

Web server application installed in Raspberry Pi

Table 3. Operational requirement analysis.

Material

Function

Mustard green seed
Soil
Plant’s pot

main object in this research
growth media of mustard green
place to accommodate the soil

2.3. Design

2.3.1. Systems design. The planting of mustard seeds is controlled through a web site accessed through
Raspberry Pi, which acts as a web server. When the user enters a web server, it generates Geode code
directly and is saved in Gceode extension file. In addition, the web server also stores the Geode code in
the MySQL database. The Geode code is sent to Arduino Uno R3 via UART communication and then
read through the GRBL firmware. After reading the Geode code, the Geode code will run into the built-
in system. The planting system will end until all Geode codes are executed.

2.3.2. Hardware design. The hardware needed for this research is mechanical and electrical. Before
making the prototype system, the researchers designed hardware using 3d cad application program.
Here's the design of the sketch and electrical hardware that can be shown in Figure 1Error! Reference
source not found..

Figure 1. Prototype diagram. Figure 2. Electrical system diagram.

This electrical circuit is used to activate the mechanical performance of this circuit device, which
requires an electrical power supply. This circuit is used to activate the mechanical movement of the tool.
Here's the electrical circuit (Figure 2).
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2.3.3. Sofiware design. Starts with the user's input point coordinates. Then the input coordinates are
changed to a Geode file. This gcode file will be used to move to the stepper motor coordinates of the
seed plant. The process was carried out in the main processing of Raspberry Pi and the Geode file was
sent to Arduino UNO R3 through UART Serial Communication. From this serial communication,
Arduino Uno reads and executes the command Geode. In this Geode, order the process of planting
mustard seeds from the collection of mustard seeds to the laying of mustard seeds at the specified point.
The Raspberry Pi G- command also displays notifications and actions performed via an LCD of 20X4
characters.

2.3.3.1 Planting system design using gcode. This research on web-based during the process of planting
mustard seeds using Geode. Geode is a command code commonly used on machines such as CNC
(Computer Numeric Control) machines. The Geode code in this research tool is to move the Stepper to
the X, Y and Z axes. In addition, it is also used for the activation of mustard green seeds and water
sprinklers. In this study, Geode uses the GRBL firmware on Arduino Uno R3.

GRBL is a library that is commonly used for open source engraving machines. Thus this study
utilizes Arduino code to include this library to run the stepper motor in its operation. The following are
Geode commands when planting mustard (see Table 4).

Table 4. Geode command.

Command Function

X Command to move in X-axis direction

Y Command to move in Y-axis direction

Z Command to move in Z-axis direction

G91 To open motion.

G90 To close motion.

F Used to adjust the speed of the machine's movements.
M8 Activate the sucking pump.

M2 Deactivate the sucking pump.

G90 Used for linear stepper motor movements

G21 Used to recognize machine units

3. Results

3.1. Hardware result
The implementation of 3-dimensional hardware design (Figure 1) that is the object of research
application of mustard seed planting research using Internet-based Gecode can be shown in Figure 3.

pengontrol penanaman

Figure 3. The overall prototype in Figure 4. Web application for controlling to plant seed
perspective view. and water plant.
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3.2. Software result

Software is utilized to empower hardware to make it easier for users to interact with hardware easily.
This prototype must use controls to automatically control the planting of mustard seeds. Here are the
results of the design of the controller for planting mustard seeds that can be seen in Figure 4.

4. Discussion

4.1. Gcode testing

Internet of indoor-based smart farm research testing is carried out in a planting area 60cm x 30cm. There
are 6 planting points in this area with a distance of 15¢m between the plants. The distance is included as
an ideal distance because the ideal distance is between 10cm and 20cm from observation data. The
results of the planting mapping generate the Geode at each point as following code.

MB

G921

GO 243 F1000

GO X-2 Y78 F1000
GO0 Z-75 F1000
ei=]i]

M2

G391

GO 275 F1000

GO X2 ¥Y-78 F1000
GO0 Z-44 F1000
G0

The Geode is used until the planting status. Each user input data will be stored in the database. The
results of storing data in the database are then displayed on the web page of the planting control. The
purpose is to display the results of the input planting data to the user. The figure 5 shows nozzle of
sucking pump for planting mustard green seeds and sprayer for watering plants. In our experiment, even
though the response of microcontroller to receive and execute Geode from Raspberry Pi is always
successtul; however, Geode fate-rate should be tuned to compensate hardware response and accuracy.

Figure 5. Nozzle of sucking pump and
sprayer.

5. Conclusions
The prototype of controlling seed plant and watering through web of things is successfully developed.
In safe optimization, it uses a distance of 15 cm for each point plant. This prototype use GRBL library
on Arduino Uno that makes it easy to read Geode. Besides this firmware, other machines can be used
on a multi-platform. Optimization of Gcode can be achieved by tuning fate-rate parameters. In this
prototype, Raspberry Pi 3 acts as a server tool so that it can operate independently.

For the next research, it needs to extends the area of plant and to modify sucking pump for other
vegetable seeds. It also can be integrated with other decision systems for analysing crop result [15].
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