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ABSTRACT

Nowe-a-days the whole world is suffering from water stress problem and agriculture is one of the most
affecting factor for it. Due to improper management, billions of liters water is wasting in agriculture. So we
implemented a proof of concept model, 1oT based cost effective smart irrigation control system for
agriculture. In which according to moisture conditions we are controlling the water pump timings through
internet. It is one of the most novel applications of IoT platform. The GSM module provides internet access
to control system as well as it will send the SMS to farmer regarding status of moisture level and water
pump status. The control system will take input from moisture sensors and publish the data on cloud so
accordingly pump will ON or OFF. This complete control system will definitely useful to avoid wastage of
water in farm and cost effective as well.
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I INTRODUCTION

Water stress is the most emerging problem of world. From year 2011 India also came into the list of Water
Stress Countries. Water stress percentage of world map is as shown in figure below. In which India having
High water stress country with 40% to 80% of water stress. For this water stress problem, there are many
reasons behind it like industrial waste, urbanization, pollution, rainfall wastage and improper agricultural
practices. According to Bhartiya Agro Industries Foundation survey 70% of water is wasted during
agricultural activity due to lack of automation in agriculture field which results in soil erosion. But still there
are very few farmers who use the automation in the farms due to the cost of automation and reliability of the
same.

In India, farmers still uses traditional methods of irrigation. The traditional methods like manually switch on
and switch off the motor pump. This method is totally depends upon the human being so due to the human
error there is improper quantity of water is feeds to crops. While irrigation moisture of soil is not consider.
Only after specific period of time water is feeds to crops in which sometimes water level become high in
soil and extra water got evaporated. So billions of liters water get wasted and soil erosion get take place. In
other condition soil moisture level get low and due to low water level crops become weak and sometimes
crops dies.

In India there is another major problem of electricity load shading. Due to poor management of electricity
availability every time farmer have to available in farms to switch on and switch off the water pump which
is not feasible. To avoid these both the problem it is necessary to increase automation in agriculture area.
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Water Stress by Country: 2040
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Fig. 1 Water Stress level of World by 2040

I. RELATED WORK
There are many existing irrigation system are available in market and many of researchers working on it. In
[1] [4]1[22] and [15] proposed system was a sensor network connected with a fuzzy controller and fuzzy
logic system so the system response becomes slow and system become costly. So very few of farmers can
be use this system. In [2] system, the complete system depends upon the weather website, where system
takes the data from website and gives to arduino. Then the arduino gives output to solenoid valve. But
sometimes website data is not actually to true data so this system fails here. System [5] is PLC based system
where water control flow is controlled by PID controller but system is not affordable for poor farmers in
their farms. System [6] is very complex, in this system their software and database is made locally so it
requires skilled farmers to monitor it.
System [9] is developed only for gardens; large amount of data cannot be handled by raspberry pi. So this
system cannot be used for farms. In [11] system uses old arm microcontroller and zigbee technology. For
long lasting this system can't be used. A bulky system design [16], in which the design uses arduino UNO
and raspberry pi and for wireless communication between these zigbee is used. This system is wireless but
not 1oT so system can't be handling from remote location. System [17][18] having raspberry Pi but for
internet connection first we have to install internet connection for it. We can't connect GSM to raspberry Pi.
Now this paper aims to achieve all the basic need of farmers with affordable price for poor farmers as well.
So we design the 10T based smart Irrigation system using ESP8266 microcontroller board and basic sensor
with a controllable water pump timing.

1. PRAPOSED SYSTEM
The system architecture of 10T based smart irrigation system is shown in figure (2). It will illustrate the
block diagram of complete system.

NODE MCU
ESP8266

Moisture
Sensor

Fig. (2) Block Diagram of System
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Both moisture sensors are connected to the Node MCU and these sensors are capable to sense the moisture
of soil and temperature of surroundings, then these data sends towards the microcontroller. Moisture sensor
(DHT11) is connected to the Node MCU i.e. ESP8266 which is 10T enabled microcontroller board. GSM
module is connected to Node MCU for two purposes, first it will send SMS to farmer regarding to moisture
level and water pump motor ON/OFF status and second one is to enable internet access to ESP8266 board

through GPRS. GSM share internet to Node MCU and then Node MCU sends data on cloud.
- & d ™ = .

Figure (3) Proof of Concept System Model
When moisture level of soil get decreased than reference level, water pump motor will ON and after
increasing sufficient level of moisture of water pump get OFF automatically. This status of water pump
motor ON/OFF also get updated on Adafruit 10 and sends SMS to farmer.

V. RESULTS

The actual readings of this system are taken at a particular field for a single day with specific time interval.
Readings are taken in morning time, afternoon time and Night timings which are shown in Table I, Il and 111
respectively.

created at  [Temperature Humidity Moisture motor
7:45 32.7 38 578 0
7:50 32.6 38 577 0
7:55 32.5 38 577 0
8:00 32.6 38 0 100
8:15 32.5 38 0 100
8:20 32.6 38 0 100
8:25 32.6 38 501 0
8:35 32.6 38 509 0
8:40 32.7 38 513 0
8:45 32.6 38 522 0

TABLE | - MORNING TIME READING

created_at | Temperature | Humidity | Moisture | motor
2:00 37.6 39 412 0
2:15 375 39 411 0
2:30 37.8 39 410 0
2:45 37.9 39 390 0
3:00 37.6 39 200 100
4:00 38 39 210 100
4:30 38.1 39 215 100
4:35 37.5 39 375 0
4:38 37.8 39 376 0
4:40 37.6 39 365 0

TABLE II- AFTERNOON TIME READINGS
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Time Temperature Humidity Moisture Motor status
ON/OFF
7:45 30.1 36 390 0
7:50 30.5 36 385 0
7:55 30.3 36 370 0
8:00 30.2 36 380 0
8:15 30.1 36 385 0
8:20 30.5 36 370 0
8:25 30.4 36 360 0
8:35 30.8 36 365 0
8:40 30.7 36 360 0
8:45 30.8 36 365 0

TABLE I11- NIGHT TIMING READINGS

V. CONCLUSION

After taking various readings for several days, the system works accurately and water wastage reduction is
achieved by 78%. This system cost and maintenance cost is very less than that of existing automatic
irrigation systems. So for poor farmers this system is affordable and very helpful in their farming. This
system will save water wastage as well as it will reduce efforts of farmers.

REFERENCES

1) Ban Alomar, Azmi Alazzam "A Smart Irrigation System Using I0oT and Fuzzy Logic Controller" in
fifth HCT infromation technology trends (ITT 2018) Dubai, UAE , Nov. 28-29, 2018

2) Hamza BENYEZZA, Mounir BOUHEDDA, Khaoula DJELLOUT "Smart irrrigation system based
Thinkspeak and Arduino™ 2018 International conference on applied smart systems (ICASS2018)

3) Ercan Avsar, Kurtulus Bulus, Mehmet Ali Saridas, Burcak Kapur "Developement of a Cloud based
Automatic Irrigation System: A case study of Strawberry Cultivation” in 2018 7th International
Conference on Modern circuits and systems Technologies(ICMCST)

4) Guifen Chen Lisong Yue " Research of Irrigation control system based on fuzzy neural network" in
2011 international conference on Mechatronic Science, Electric Engineering and Computer August 19-
22, 2011, Jilin, China

5) HE Wu-quan, CAI Ming-ke, WANG Yu-bao, WANG Xiao-jian " Automatic Water Supply Control
System of Graded Constant Pressure by Variable Frequency Speed and Its Application to Pipeline
Irrigation™ in 2010 Second WRI Global Congress on Intelligent Systems.

6) Fei Hu, Lei Shao " Design of Remote Irrigation System in Farmland based on the cloud platform™ in
2017 29th Chinese Control And Decision Conference (CCDC).

7) Volodymyr Pastushenko, Anastasia Stetsenko "Development, modeling and technical implementation
of automated control system of soil’s moistness by underground irrigation" in TCSET'2010.

8) S.N. Ishak, N.N.N.Abd Malik, N.M. Abdul Latiff, N. Effiyana Ghazali,

9) M. A. Baharudin " Smart Home Garden Irrigation System Using Raspberry Pi" in 2017 IEEE 13th
Malaysia International Conference on Communications (MICC), 28-30 Nov. 2017, The Puteri Pacific,
Johor Bahru, Malaysia.

10) Manju Kaushik, Rajeev ratan " Development of a Novel Approach to Enhance the performance of real
time intelligent Telemetry based Irrigation System™ in 2018 5th International Conference on Signal
Processing and Integrated Networks (SPIN).

11) Hiteshkumar J. Lad, Vibhutikumar G. Joshi " Irrigation Control System using Distributed Embedded
System" in

12) Zohaib Mushtag, Syeda Shaima Sani, Khizar Hamed, Amjad Ali, Aitizaz Ali, Syed Muhammad Belal,
Abid A.Naqvi " Automatic Agricultural Land Irrigation System By Fuzzy Logic" 2016 3rd
International Conference on Information Science and Control Engineering.

13) K K Namala, Krishna Kanth Prabhu A V, Anushree Math, Ashwini Kumari, Supraja Kulkarni " Smart
Irrigation with Embedded System™ in 2016 IEEE Bombay Section Symposium (IBSS).

43|Page



NOVATEUR PUBLICATIONS

INTERNATIONAL JOURNAL OF INNOVATIONS IN ENGINEERING RESEARCH AND TECHNOLOGY [IJIERT]
ISSN: 2394-3696

VOLUME 6, ISSUE 7, July-2019

14)R. Nageswara Rao, B. Shridhar ' IOT BASED SMART CROP-FIELD MONITORING AND
AUTOMATION IRRIGATION SYSTEM" in Proceedings of the Second International Conference on
Inventive Systems and Control (ICISC 2018).

15) Vaishali S, Suraj S, Vignesh G, Dhivya S and Udhayakumar S " Mobile Integrated Smart Irrigation
Management and Monitoring System Using 10T" in International Conference on Communication and
Signal Processing, April 6-8, 2017, India.

16) Yiming Zhou, Xianglong Yang, Liren Wang, Yibin Ying " A wireless design of low-cost irrigation
system using ZigBee technology” in 2009 International Conference on Networks Security, Wireless
Communications and Trusted Computing.

17) Sara Binte Zinnat, Deen Md. Abdullah " Design of a fuzzy logic based automated shading and
irrigation system” in 2014 17th International Conference on Computer and Information Technology

(ICCIT).

44|Page



	ABRAR KADRI
	DR. A. S. BHALCHANDRA

