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Abstract 
 

Recently, The Internet of Things (IoT) has been implemented and become an interesting topic for discussion. IoT is a method that aims 

to maximize the benefits of Internet connectivity to transfer and process data or information through an internet network wirelessly, vir-

tual and autonomous. One of the IoT's utilization is automation system. The automation system generally uses a timer for the plant water-

ing process. The use of timers aims to water the plants routinely without human assistance. The development of this automation system 

begins with the making of the prototype of chili land in the field 5 x 2.5 meters, then compile the required components and how it works. 

Further programming of sensors to Raspberry Pi as a controller in the system based on the conditions that have been set and changes in 

temperature received by the sensor. As a result, the system has been successfully done automatic watering, both on a regular basis (at 

06.00 and 18.00) and cooling watering. Cooling is done if the temperature exceeds more than 30 degrees Celsius. The automation system 

promises to be applied to the utilization of land around the house. 
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1. Introduction 

Internet of Things, or abbreviated as IoT [11], has experienced 

very rapid development and has become a topic worthy of discus-

sion and development today. Given the statistics reported by IHS 

Markit® in 2015, there were 15.4 billion devices connected to 

each other through the Internet network. This amount is expected 

to continue to increase to reach 30.7 billion devices connected by 

2020 and 75.4 billion devices by 2025 [1]. IoT itself is a method 

that aims to maximize the benefits of internet connectivity to 

transfer and process data or information through an internet net-

work wirelessly, virtually and autonomously. Utilization of the 

IoT method itself has begun to enter various fields, for example in 

the fields of education, telecommunications, agriculture, planta-

tions, and so on. 

Chili is a seasonal horticulture plant, meaning that it is a plant 

source of vitamins, mineral salts, etc. which is consumed from the 

part in the form of fruit (chili), less than one year old, not in the 

form of trees or clumps but spreading and trunking softly [2]. In 

addition, Chili is one of the most popular agricultural commodities 

in Indonesia because in general the Indonesian people like spicy 

food. On the other hand, current changes in lifestyle and the de-

velopment of the culinary industry that continues to increase also 

affect the demand for chili. Based on a survey conducted by BPS, 

the production of cayenne pepper continues to increase. In com-

parison, the production of chili pepper in Indonesia in 2014 

amounted to 0.800 million tons and in 2013 amounted to 1.012 

tons. This means that it has increased by 6.09 percent [3]. Whereas 

for consumption of red chili in Indonesia in 2014 reached approx-

imately 2.93 kg per capita per year and in 2013 it reached 2.89 kg 

per capita per year. This means that it has increased by 1.45% [4]. 

The in-crease in production is in line with current culinary devel-

opments which mostly use chili as the main ingredient. However, 

as the development of technology progresses as it is now strongly 

recommended that progressive and progressive agriculture re-

quires a new innovation that is urgently needed to reach and adapt 

to such rapid changes. Another result of the analysis shown by 

BPS states that chili farmers who have less than 1 (one) hectare of 

arable land produce less income because production costs are not 

proportional to the cost of income [5]. 

Starting from this problem, an Automation System for Plantation 

and Weather Monitoring will be built using Automatic Weather 

System (AWS) [9]-[10] Based on Raspberry Pi. This application 

helps real-time monitoring of the condition of the chili planted. In 

addition, to facilitate users in monitoring the plants, information 

will be displayed relating to the weather outlook in the next few 

days so that action can be taken quickly because the chili plants 

are very sensitive to climate change. It is expected that this system 

can help small-scale chili farmers to produce large amounts of 

chili and encourage young people to grow crops with the latest 

technology. 

2. Previous Research 

An in 2013, Venkata Naga displayed paper entitled “Micro Con-

troller Based Automatic Plant Irrigation System”. Making an au-

tomatic plant irrigation watering system using temperature and 

humidity sensor. The sensor connected internal ports of microcon-
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troller via comparator. If there is a change in temperature and 

humidity in surroundings, thus the sprinkler is activated [12]. 

In 2014, Viktorianus Ryan Juniardy displayed paper entitled “Pro-

totype Automatic Water Sprayer Tools in Garden palm Seeding 

Based on Humidity Sensors and ATMega8 AVR Micro control-

ler”. Making an automatic plant watering system using soil mois-

ture sensor. With the variable humidity of the planting media as a 

watering timer, it is made a prototype of a water sprayer that can-

do watering automatically. This automatic water spray prototype 

is equipped with four soil moisture sensors which are used to read 

the moisture values of oil palm growing media at once functions 

as a system input, LCD as a media monitoring system perfor-

mance, and relay which functions to turn on and off the water 

pump connected to the pipe installation watering the planting me-

dia [13]. 

Also, in 2014, Roneel V. Sharan displayed entitled “Development 

of a Remote Automatic Weather Station with a PC- based Data 

Logger”. Develop a prototype weather station to measure the fol-

lowing weather data: air temperature, relative humidity, dew point, 

wind speed, and rainfall. The weather station, which has been 

designed for remote operation, performs automatic or unmanned 

measurements of weather data and transmits it wirelessly to a PC 

for logging and display by means of a graphical user interface. 

Experimental results show that the measured data is quite con-

sistent with those obtained by similar weather measurement devic-

es [14]. 

In 2016, Drashti Divani displayed paper entitled “Automated Plant 

Watering System”. Making an automatic plant watering system 

using soil moisture sensor. People always forget watering plant in 

the afternoon. This paper aims to implement a simple system, 

using automatic irrigation, watering a small potted plant or crop 

with minimal human intervention [15]. 

3. Research Methodology 

This research was carried out in accordance with the stages in 

accordance with the Fishbone Diagram shown in Figure 1 below. 

 
Fig. 1: Fishbone diagram 

 

3.1. Planting Layout 

The design of the land to be used for planting the cayenne pepper 

plant has a size of 5 m x 2.5 m with a total area of 12.5 m2. The 

land will be planted with cayenne pepper for about 40 plants. The 

specifications of the land to be used are shown in Figure 2 below. 

 
Fig. 2: Planting layout for chili plants 

3.2. Hardware Design 

Hardware design aims to plan or design hardware in accordance 

with the specifications and flow of the system to be created. 

Hardware design is made in the form of block diagrams which 

consist of the arrangement of tools and systems in general, as il-

lustrated in Figure 3. 

 
Fig. 3: Hardware design 

In this automation system, sensors take data from the temperature 

sensor, air humidity, wind speed, and light intensity. Temperature 

and humidity sensors will measure the temperature in the field to 

be worked on, while the light intensity sensor will measure the 

intensity of sunlight in the field to be worked on. Then, after the 

sensors get all the measurement data, the data will be entered into 

the database contained in the Raspberry Pi. The sensor monitoring 

data contained in the Raspberry Pi will be compared with data 

from the OpenWeatherMap API. The data is compared to the aim 

to check whether the data from the sensors is accurate or not while 

determining the weather in the area (on the land). After the data 

from the sensors and APIs have been put together, then the water-

ing pattern of chili will be determined in the arable land based on 

temperature, humidity, and sunlight intensity, while for wind 

speed will determine when the paranet will be closed. 
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3.3. Software Design 

 
Fig. 4: Flowchart of watering process 

When the system is run, the system first takes data from the tem-

perature sensor, air humidity, wind speed, and light intensity. 

Then, the data is combined with data from the OpenWeatherMap 

API. Furthermore, it will be checked whether the ambient temper-

ature is between 21 C to 30 C. If it meets the temperature re-

quirements, it will be checked again if the weather is sunny or 

cloudy. If the weather is sunny (cloudy), then watering is done 

twice a day every morning (6:00 a.m.) and afternoon (6:00 p.m.) 

to avoid excessive evaporation and more optimal plant growth [6]. 

If the weather is rainy, there is no need to water. If the temperature 

is more than 30°C, it will be cooled by water to a temperature in 

the stable cultivated land. 

4. Implementation 

4.1. Land Implementation 

The land used to grow the chili plant has an area of 12.5 m2 with a 

land length of 5 m and a width of 2.5 m. The land area is made up 

of 20 beds with 60 cm between plants and 50 cm between rows. 

After the chili field is installed, then install the pipes and cut them 

with a distance equal to the distance between the cayenne pepper 

plants, as illustrated in Figure 5 below. 

 
Fig. 5: Field implementation 

4.2. System Implementation 

The system is created after each hardware and software has been 

installed properly. This system will monitor based on parameters 

of temperature, humidity, wind speed, and light intensity. All 

these parameters will be monitored through a web-based system 

on the local network and the internet. Then, this system will carry 

out regular watering and cooling automation. Regular watering is 

carried out twice a day every morning (6:00 a.m.) and evening 

(6:00 p.m.) to avoid excessive evaporation and more optimal plant 

growth [6]. Whereas for cooling watering is done if the tempera-

ture in arable land is more than 30 C. 

 
Fig. 6: Implementation of relay and temperature, humidity, wind speed, 

and light intensity sensors 

In addition to the automation system for regular watering, this 

system also automates if the sensors installed on the land are in 

error or do not read the parameters. The data taken is the value of 

each sensor on a week back, then find the appropriate value, and 

an action will be performed. The action is temporary until the 

sensor has been repaired. 

5. Results 

5.1. Prototype Implementation 

First, we collected the received data from the sensor that is from 

air temperature sensor, humidity sensor, wind speed sensor, and 

light intensity sensor, then the data combined with API from 

OpenWeatherMap to ensure the data is accurate or not. After the 

all data from the sensor and data from API collected, the data is 

stored in database MySQL in Raspberry Pi. After the data is stored, 

the data analysis will be carried out. The data analyzed is the value 

of the sensor itself and the time of data collection. So, we can 

monitor the condition of the chili pepper plant in real-time. If the 

temperature surroundings between 21 C to 30 C. If it meets the 

temperature requirements, it will be checked again if the weather 

is sunny or cloudy. If the weather is sunny (cloudy), then watering 

is done twice a day every morning (6:00 a.m.) and afternoon (6:00 

p.m.) to avoid excessive evaporation and more optimal plant 

growth [5]. If the weather is rainy, there is no need to water. If the 

temperature is more than 30°C, it will be cooled by water to a 

temperature in the stable cultivated land. The data of all sensor can 

be displayed as Figure 7 below. For the trend analysis for sensor 

data trends is explained in sub-chapter 5.2 through 5.5. 
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Fig. 7: Dashboard website 

5.2. Air Temperature Sensors 

 
Fig. 8: Graphic of temperature sensor data reading 

The graph above explain the air temperature data taken for three 

days, the red color chart with dashed lines represents the tem-

perature sensor data taken on August 19, 2018, the black color 

graph with the dashed line represents the temperature sensor data 

taken on the 18th August 2018, and the green chart with dotted 

lines describes the temperature sensor data taken on August 17, 

2018. The orange color chart is an exponential smoothing [6]-[8] 

result of the average of the three-temperature data. From the graph 

shows that the temperature data have the same trend. 

5.3. Air Humidity Sensors 

 
Fig. 9: Graphic of humidity sensor data reading 

The graph above illustrates the data of air humidity taken for three 

days, the red color chart with dotted lines describes the data of air 

humidity sensor taken on August 19, 2018, the black color graph 

with dashed lines describes the data of air humidity sensor taken 

on dated August 18, 2018, and the green graph with dotted lines 

illustrates the data on air humidity sensors taken on August 17, 

2018. The orange color chart is an exponential smoothing [6]-[8] 

result of the average of the three-humidity data. From the graph 

shows that the humidity data have the same trend. 

5.4. Wind Speed Sensors 

 
Fig. 10: Graphic of wind speed sensor data reading 

The graph above illustrates the wind speed data taken for three 

days, the red graph with the dashed line illustrates the wind speed 

sensor data were taken on August 19, 2018, the black color graph 

with the dashed line represents the wind speed sensor data taken 

on dated August 18, 2018, and the green graph with dashed lines 

describes the wind speed sensor data taken on August 17, 2018. 

The orange color chart is an exponential smoothing [6]-[8] result 

of the average of the three wind speed data. From the graph shows 

that the wind speed data has the same trend. 

5.5. Light Intensity Sensors 

 
Fig. 11: Graphic of light intensity sensor data reading 

The graph above illustrates the data of light intensity taken for 

three days, the red graph with the dashed line illustrates the light 

intensity sensor data were taken on August 19, 2018, the black 

graph with the dashed line illustrates the light intensity sensor data 

taken on dated August 18, 2018, and the green graph with dashed 

lines shows the light intensity sensor data taken on August 17, 

2018. The orange color chart is an exponential smoothing [6]-[8] 

result of the average of the three light intensity data. From the 

graph shows that the wind speed data has the same trend. 
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5.6. Comparison with Related Works 

Table 1: Comparison with other research 

Related Works Limitations Our System 

MCAPIS [12] Microcontroller AT-
mega328p can’t store 

the data into DB 

MySQL directly. 

We use the Raspberry Pi to 
ease storing DB into 

MySQL directly from Py-

thon. This aims to ease the 
programmer maintain all 

data from the sensors 

PAWSTGS [13] Using LCD to display 
output data. Which is 

we must go to land to 

see the sensor value. 

We use the web-based 
monitoring system. So, we 

don’t need to go to land to 

monitor the sensor value and 
land condition in real-time. 

DRAWS [14] Develop a weather 

monitoring system 

only to monitor the 
current weather 

We develop a weather moni-

toring system for indicators 

of watering plants. If rain is 
predicted, watering is not 

necessary. 

APWS [15] Only using soil mois-
ture sensor to deter-

mine when the plant 

is need to watering or 
not 

We add more sensors like 
temperature, humidity, wind 

speed, and light intensity 

sensor. We also added a 
module called Automatic 

Weather System (AWS) to 

prevent watering the plant if 
rain is predicted. 

 

6. Conclusion 

The proposed of Raspberry Pi-Based Farming Automation and 

Monitoring System using Automatic Weather System (AWS) has 

been presented. The test results show that all sensors function 

properly, data from all four sensors are read and processed in 

Raspberry Pi to run the chili plant maintenance automation system. 

This Automation systems developed by testing promising chili 

plants to be applied to the use of limited land especially in urban 

area. 

7. Future Research 

Our implemented system not only tries to make automatic plant 

watering system on limited land, but also serve the academic 

community to learn about Internet of Things (IoT) in agriculture. 

The main function of this system is to monitor the chili pepper 

growth using digital approached. Since our system is done remote-

ly, the future research is adding monitoring and automatic water-

ing system for more extensive land. Also, we add implementation 

to mobile apps like Android and iOS to facilitate the community 

in monitoring all available land. 
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