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40% of areas in Indonesia are still using rainwater as a source for irrigation.
Type of wetland rainwater always depends on weather that is currently
difficult to predict. In addition, the frequency of field cultivation became
limited. Irrigation water can come from a dam or a spring in the mountains.
Limited water source generates the need to manage water distribution in all
areas of rice fields. For every 1 hectare fields, at least 0.5 litres of water per
second is needed. The imbalance between the field and the available water
discharge can cause conflicts in the Community farmers manage field.
The purpose of this research is to assist in the Assembly Of Farmer Water
users (“Perkumpulan Petani Pemakai Air" or "P3A") manage the scheduling
and controlling irrigation sluice based loT using mobile applications.
The waterfall process model applied in developing mobile applications.
Every feature that is created has been tested directly using Unit tests based
on the application of the system used. The test is done by observing

the system inputs and outputs of the system usability scale (SUS).
Tests are also carried out using Post-Study with method of the SUS.
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1. INTRODUCTION

Rice fields are still a primary source to produce rice even though food technology has found
a variety of rice that can be cultivated on dry land. The availability of rice, which is a majorsource of food in
Indonesia, strongly influenced by the success of farmers in the process [1, 2]. Paddy is one of those plants
that require water for irrigation procees. If the water supply is not quite enough when rice cultivation then
harvestswill fail and food stockswill be limited which in turn will affectthe price of rice in the market.

In Indonesia rules, that has the President's decision No. 3 1999 declared which determination
of the regulatory management of irrigation is done gradually and selectively to a democratic Assembly
of Farmer Water Users ("Perkumpulan Petani Pemakai Air" or "P3A") with the principle of one network
irrigation or unity in management. Unfortunately, due to the human factor, there is the problem of inequality
occur, there are farmers who have higher economic level takes precedence over farmers who have low ore
economy. The limited water sources for irrigation of the field require the same water distribution to all areas
of the field [3, 4]. The imbalance between areas of irrigation and resources available can lead to conflict
within the farming community. Wireless environmental sensors and automatic irrigation technology can be
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used to optimize the irrigation system [5], but requires high costs [6]. Social conflicts between farmers often
occur because of conflicts in order to irrigation water. This conflict can also be caused by differences in
needs among owners of water sources and farmers. The solution needed to solve the root of the problem by
dividing the irrigation.

Previous research was used as a basis for reviews of technology development in smart agriculture
management. Water management is vital for irrigation activities in the agriculture field that capable to keep
farmers society positive relationship issues [7]. So, Technology applied based on automation scheduling and
monitoring in agriculture, that able to increase moral positive interactive and the capacity of yields [8, 9].
In Addition, Technology can be implemented on the smart system for making the automation decision
process in agriculture field that developed and utilized using true information through Internet
connectivity [10]. The advantagesof them are can reduce the crisis of conflict interest caused that monitoring
in real-time condition and accessible by farmers. Moreover, the smart system should be user-friendly
and intelligent processing to acquisition and prediction of precision farming resources. For example,
loT-based is most popular implemented for agriculture precision yields which is sensing implemented [10],
also uses MQTT and HTTP web-based [11]. That powerful informed actualcondition about the current crop,
water management from a distant location [12-14]. Several studies improved the web-based system used
IEEE 802.15.4 Protocol and web services (web of things) into the internet of things system [15, 16].
An application developed to control agricultural motor is very useful for farmers [17]. The application
developed to regulate water distribution automation based on the distribution of mobile applications
integrated scheduling. The reason to make this application on a smartphone is based on statistics,
that smartphone users in Indonesia are very high, with 48% [18]. This amount is higher than that of other
ASEAN countries. Application made by the JAVA programming language with android as the platform.
Although these operating systems have been launched for a long time, the system is getting its popularity
only a few yearsago [19]. Inanothercase, the smart system hasrelated by energy-consuming from integrated
more component it caused pollution effect in agriculture. By developing smart energy especially in
agriculture fields, that canavoided the emession generated from technology outcome [20, 21].

Based on the above issues and some earlier research, this research develops auto mation distribution
and irrigation schedule based monitoring. Research conducted in some paddy fields with different areas.
This research does not cover the manufacture of tools for water distribution, because it hasbeen completed in
previous studies entitled irrigation distribution automatization based on scheduling system [22].

2. RESEARCH METHOD

This research is applied to irrigation systems in the rice fields around the village of Wonosobo
Regency. There are two methods used to develop this application, methods of analysis and design methods.
the method of analysis carried out interviews, surveys, observation, analysis and similar applications. Design
methods used in developing this application was the Waterfall Model, which consists of 5 steps [23];
Communication, Planning, modelling, construction, and placement as seen in Figure 1. This research focuses
on the development of monitoring and control of the sluice-based schedule. Based on observations,
there are two areas of rice fields to be used in this research. Test the water flow from both fields yield
the time to fill one of the plots, which is about 6 minutes.
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Figure 1. Waterfallmodel [23]

2.1. Software requirement specification (SRS)
SRS refers to specification requirements that are made when developing software or applications.
There are 5 requirements, below is the SRS for this research:
- Application provides information on the water height of each plot which already hasa sensor.
- Application provides information on soil moisture of each plot which already hasa sensor.
- Application provides information via a notification when the floodgates open outside
the specified schedule.
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- Application provides a menu to control the locks manually if there are indications of theft of water.
- Application provides a menu to control the schedule of opening and closing the floodgates.

2.2. Analysis

The application being developed is called "E-irrigation”. This application is integrated with
the MySQL database where the data will be converted into data to JSON (JavaScript Object Notation) so that
it is readable by Android applications. Description of the business process flow analysis the use of E-control
feature, particularly irrigation scheduling floodgates, is the irrigation water asshown in Figure 2.

Displays the
stored sluice
configuration

Displays sluice Save
information configuration

db_pintu_air

Open Select the Sluice SIECHEGoN Select Water Set the Water 3 Savel
configuration of

Ll to set the door ;
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Figure 2. A business process model to set the schedule of the sluice

Figure 2 shows the flow of the business process from the control schedule of floodgates
in the application that is developed in this research. Figure 3 shows the data analysis process related
to monitoring the flow sensors and controls the business manual door. Figure 3 shows the business process
from the application process data monitoring sensors and manual control of sluice that is developed in this
research. P3A, as an irrigation Schedule Manager, involved as a user in the process of application
development. As for the requirements, context-diagrams, data flowdiagramsand can be seen in Table 1.
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Figure 3. Model business process data monitoringsensors and manual control of sluice
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Table 1. User and system requirements

User Requirements System Requirements

Water level information from each of theplot field

P3A could control the schedule of the sluice operation. that already has sensors.

P3A could control the water manually outside of thedetermined schedule Sensor datainformation outputs

P3A could see thewater level information The opened sluice push notification outputs

P3A could see theland moisture information :)I-StGpUtce field condition (normal ornot}information
P3A could receive information through the notification of the sluice thatopens ~ Capable of controlling the sluice manually through
outside ofthe determined schedule the application

2.3. System design
2.3.1. Use case diagram

Use case diagrams are used to model the system requirements and to declare the functions/services
provided by the application to the user. Figure 4 displays the use case diagram. Figure 4 shows the two
actors. The first actor, P3A, which can receive information via notifications of data sensors, control,
schedule, control the sluice gate manually, and receive information about the condition of the field.
The second actor, Arduino, which acts as an actor of the system hardware is located in the field, can send
notificationsand sensor data hasbeen processed by an Arduino.

slmce
schedule

sluice control
<<mc|ude>>
rice field -
conditions

Figure 4. E-irrigation use case diagram

Arduino

2.3.2. Application design

The initial design of the application can be seen in Figure 5 and Figure 6. Figure 5 shows some
of the keys that will be used to move from one activity to another. Button 1 is used as a menu to control
the schedule of the floodgates. Button 2 will be used for later moved to the activity menu sensor which can
be seen in Figure 6. Users can view the information about the water height sensor and control the locks
manually without having to wait for the irrigation schedule specified. This menu also accommodates some
fragmentsto switch to other information regarding anothersluice gate 1, 2, 3, and 4.
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Figure 5. Dashboard Figure 6. Monitoring sensor & control
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3. RESULTS
3.1. Implementation results/coding using android studio

The development of implementation in this program was developed using the Android Studio based
on a needs analysis has been designed. There are many features such as managing sluice schedules
automatically, viewing altitude information and air gate controls, Water level information from each plot
and users can also manually set sluice gates. These features also include fragment menus for gates 1, 2, 3,
and 4. JSON data from backend services, originating from a MySQL database and use the postman, can be
seen in Figure 7 and Figure 8. Figure 7 shows the sensor data in JSON format that is used in the application.
The contents of the data are the result of the variable in the form of a data array containing data from
ultrasonik_1 and ultrasonik_2. The application also shows the JSON data from each door water used as
asignal. Ifit hasa value of 1 thenthe gateis opened or closed and if the valueis 0, then the gateway doesnot
perform any task.

2= "result™: [

3w { pintul” 'l“,
- "yltrasonik_1": "37", pintu2": "o",
5 "ultrasonik_2": "38" / "pintu3" :‘",l
pintu4' 0
- ] }
h
Figure 7. Data JSON sensor Figure 8. Data JSON sensor

3.2. Usability testing

Usability testing is used in this study using testing-post-study with a method of the System Usability
Scale (SUS) [24]. SUS is an effective usability testing packages and reliable for use in various products and
applications [25]. SUS is composed of 10 questions using a Likert scale of 1 to 5, the question posed to 15
respondents. Recapitulation table SUS can be seen in Table 2. Figure 9 shows SUS testing graph. Based on
the results of the recap of the score data SUS respondents in Table 1, the average value of SUS was 76.5.
From the results of the average value of SUS which has been retrieved, and they are matched based
on the SUS Score is shown in Figure 10. Based on matching SUS Score, score SUS average belongs
to the good because the standard SUS average is 68.0 with details of the 15 respondents: O respondents
provide an assessment that the application cannot be accepted, 6 respondents rated marginal and 9
respondents stated that the application system is acceptable. While in Class, Rating Scale category
application gets a grade of C, and in ranking Adjective Rating the app is in the category of "good" because it
hasanaveragerating of SUS 76.5.
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Figure 9. SUS testing graph
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Table 2. SUS recapitulation table

Respondent Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Averaeg SUS
1 5 1 5 2 5 2 5 3 5 2 3,5 87,5
2 4 3 5 4 5 3 5 2 4 5 4 65
3 4 1 5 4 4 2 4 1 5 2 3,2 80
4 4 2 5 1 4 2 5 1 5 1 3 90
5 5 1 5 2 5 1 4 1 5 1 3 95
6 2 4 5 3 4 2 5 2 4 4 3,5 62,5
7 4 3 5 2 3 3 4 2 4 3 3,3 67,5
8 3 1 5 2 4 2 4 2 4 2 2,9 77,5
9 4 2 3 3 4 3 4 2 3 3 3,1 62,5
10 4 2 5 3 4 3 4 2 4 3 3,4 70
11 5 2 5 1 5 1 5 1 5 1 3,1 97,5
12 4 1 5 2 5 2 4 1 4 1 2,9 87,5
13 4 5 4 5 4 3 4 1 3 4 3,7 52,5
14 5 3 5 3 5 3 5 3 5 3 4 75
15 4 1 5 3 4 2 5 2 4 3 3,3 77,5
Average 406 213 48 267 433 226 447 173 426 2,53 3,32 76,5
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Figure 10. SUS score [25]

4. CONCLUSION

Based on the results of the discussion, it can be concluded that the mobile application has been
developed using the method Waterfall. That used for automation of distribution and irrigation monitoring
system based on integrated mobile application scheduling. In order to deserve to be used based on results
of usability testing that producesa value of 76.5 (acceptable) due to the standard value of SUS was 68.0.

5. FUTURE WORK

Mobile application development for irrigation, monitoring, and distribution automation system
based on integrated mobile application scheduling "E-irrigation™ still needs to be improved in the security
side. So that further development is expected to test on the security side and added security for mobile
applications "E-irrigation".
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