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Abstract— Agriculture is a backbone of our economy. 

Human’s one of basic need for living is food. Day by day 

world’s population keeps on increasing hence the food is not 

sufficient and causes starvation. Normally in traditional 

farming production of food has been decrease as it need 

manpower to maintain and monitor it. Another major problem 

in agriculture is insects attack. In India each year, insects 

cause a massive economic loss. Hidden swarm of insects 

attacks plants slowly but it cause enormous loss in agriculture 

field. If, however, these insects can’t be detected in their early 

stage and farmer could use the pesticides and insecticides 

without knowing whether insects are there or not. This paper 

presents the way to make farmer work easy and increase the 

production. The temperature, soil wetness, PH level are 

monitored for automatic irrigation and insects attack are 

identified using sensor. This paper focuses on encouraging 

innovation in agriculture and smart farming. 
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I. INTRODUCTION 

In survey of UN Food and Agriculture Organization states 

that in order to feed the growing population of the Earth, the 

world will need to produce 70% more food in 2050 than it did 

in 2006. To meet this requirement, farmers and agricultural 

companies are turning to the Internet of Things for analytics 

and greater production in agriculture. Internet of Things 

(IOT) can play big role in rising productivity, obtaining 

enormous global market, idea about recent trends of crops. 

The Internet of things (IOT) is the most efficient and 

important techniques for development of solutions to the 

issues. IOT evolve from different building blocks which 

includes lots of sensors, software’s, network components and 

other electronic devices. Also it makes data more effective. 

IOT allows exchanging the data over the network without 

human participation. 

Agriculture is the main backbone of India’s 

Economical development. The most important obstacle that 

arises in traditional farming is climatic change. The number 

of effects of climatic change includes heavy rainfall, most 

intense storm and heat waves, less rainfall etc. Due to these 

issues the productivity decreases to major extent. Climatic 

change also raises the environmental consequences such as 

seasonal changes in life cycle of plants. To boost the 

productivity and minimize the problems in agriculture field, 

there is need to use innovative technology and techniques 

called Internet of Things. Today, the Internet of Things (IOT) 

is transforming towards agriculture industry and enabling 

farmers to compete with the enormous challenges they face. 

Farmers can get vast information and knowledge about recent 

trends and technology using IOT. 

In the year of 2022, smart agriculture market is 

expected to reach $18.45 billion. BI estimates that 75 million 

IOT devices will be shipped for agricultural uses in the year 

2020, at a CAGR of 20%. IOT devices can play vital role to 

increase the production and yield in the agriculture sector 

since these devices can be used to monitor soil acidity level, 

temperature, and other variables. IOT sensors are capable of 

providing information to formers about crop yields, rainfall, 

pest infestation, and soil nutrition are invaluable information 

to production and offer precise data which can be used to 

improve farming techniques. 

II. RELATED WORK 

Wireless sensors and sensor networks applied in agriculture 

and food production for environmental monitoring, precision 

agriculture, M2M-based machine and process control, 

building and facility automation and RFID-based traceability 

systems are given. The paper also discusses advantages of 

wireless sensors and obstacles that prevent their fast adoption. 

Finally, based on an analysis of market growth, the paper 

discusses future trend of wireless sensor technology 

development in agriculture and food industry [1]. According 

to their appearance and their sound production, insects are 

mainly categorized as species specific. Using trapping and 

observation methods the location and species recognition of 

insects usually done manually. But identification and 

detection of insects is highly complex procedure [4]. 

Ultrasonic devices emit short wavelength, high frequency 

sound waves i.e. too high in pitch and not audible by human 

ear as all these frequencies are greater than 20,000 Hz. 

Human can’t hear ultrasound but animals such as dogs and 

rodents can hear well and also some insects, such as 

grasshoppers and locusts can detect frequencies from 50,000 

Hz to 100, 00 Hz, and moths and lacewings can detect as high 

as 240,000 Hz [5]. Todor et al. [6] implemented a bio- 

acoustic automatic detector of a catastrophic pest attacking 

palm trees, appeared in Mediterranean countries. In this 

method, they used piezoelectric sensor which is inserted in 

the trunk of tree and they record feeding power of the insect. 

This system is portable and tested on-site in a real field setup 

with minor human intervention. A warning system was 

designed to alert the animals, so that they could leave the road 

before they struck by the vehicle’s sound and light that may 

be heard and seen by an animal ahead of moving vehicle [7]. 

III. PROPOSED WORK 

In the field of agriculture the most important is to get the 

information about the fertility of soil and second moisture 

content of soil. After measuring these two factors a farmer 

can start the sowing of seeds. In these project using to 

measure value of PH, Rain fall, temperature, moisture content 

of soil in fields by sensors. The microcontroller gets switched 

ON and OFF automatically if the value exceeds threshold 

value then the notification message is sent to user. This is 

achieved by sending a message to the user by using GSM 

module. The presence of insects will be identified by the heat 

radiated by the insect’s body through infrared sensor and the 

sound generated by the insects detected via ultrasonic sensor. 
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Fig. 1: Architecture Diagram of the proposed system 

Soil moisture sensor have positive and negative 

terminal. When sensor dip the soil the positive terminal and 

negative terminal contact through water produce analog 

signal which is amplified using op-amp and gives value such 

as when soil wet shows high then soil dry shows low. Rain 

sensor is analog sensor, when raindrop falls on the sensor 

traces shows rain detected. This item can judge the water 

level through with a series of exposed parallel wires stitch to 

measure the water droplet/water size. This item can easily 

change the water size to analog signal and output detected is 

produced. 

PIR sensor is used to detect motion whether human 

or animal has moved in or out of the range of sensor. The PIR 

sensor is made of a crystalline material; it produces infrared 

radiation when the surface is exposed to heat which generates 

an electric charge. 

Ultrasonic sensors are used to convert ultrasound 

waves into electrical signals. There are the transducers that 

both receive and transmit ultrasound waves and are called as 

ultrasound transceivers. Above the limits of human audibility, 

the source of ultrasonic waves is sound waves. Ultrasound is 

divided into three categories depending upon frequency, 

namely, as a) power ultrasound (20 KHz-100 KHz) b) high-

frequency ultrasound (100 KHz-1MHz) and c) diagnostic 

ultrasound (1MHz-50 MHz). The insect detection system 

detects the insect activity by detecting sound generated by 

insects in the audio frequency range (20 – 20,000Hz).  

Acoustic Emission technology can be usefully used in 

detecting insects. 

IV. WORKING 

It consists of two detection systems one monitoring and 

another warning system. Bio-medical sensors are attached on 

the cultivated crops at appropriate positions to collect real 

time data about their land. These data are then compared to 

standard threshold values to check if the crop is in normal 

condition. Accordingly, the information about the land is 

updated in the Microcontroller. If there is any lack in the 

desired level, the microcontroller activates the motor circuit, 

which pumps the water to the soil. Then, automatic motor has 

been ON if the water level is decreased. There by satisfying 

the needs of the soil. Then, the status of the soil can be viewed 

by LCD panel. In warning system GSM technology has been 

used. In case of emergency alert SMS can be passed by GSM. 

Accordingly, the information about the land is updated in the 

Microcontroller.The presence of insects will be confirmed by 

the heat radiated by the insect’s body through infrared sensor 

and the sound generated by the insects detected via ultrasonic 

sensor. The presence of insect and details of moisture level 

are sent as a message by using GSM module in which it will 

inform the farmer. 

V. EXPERIMENTS AND RESULTS 

All the signals of various sensors can be converted into 

analog to digital converter and stored in the microcontroller. 

The output shown below denotes the temperature, soil 

moisture condition and the insect detection. It determines the 

temperature, humidity, moisture and the insect detection. 

 

VI. ADVANTAGES 

The system is very economical in terms of hardware 

component and power consumption. The system helps in 

saving of water and electricity. It can be implemented in large 

agricultural areas. With the help of GSM user can control the 

motor from anywhere by just sending SMS. Early detection 

of insects avoids the loss and increase the production. The 

system helps in labour problem when there are no labours to 

work and eliminates man power. System can be switched into 

manual mode whenever required. 

VII. CONCLUSION 

The smart farming implemented is very feasible and cost 

effective. The system is very economical in terms of 

hardware component and power consumption. The system 

helps in saving of water and early detection of insects. It can 

be implemented in large agricultural areas. As all mechanical 

systems are likely to protect us from unnecessary use of 

pesticides and insecticides in the crops and alert the farmers 

in real time for modern use of application, so that it can 

increase the productivity of crops. 
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VIII. FUTURE WORK 

In future consideration, memory unit can be interfaced to 

develop database for different analysis. Some other sensors 

can be interfaced to get more accurate result. The database is 

analyzed with other related problem to take accurate decision. 
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