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Abstract— India is one of the largest agricultural 

lands in the world with approximately 179.9 million 

hectares under cultivation. Still in India, food grains 

are stored at warehouse using traditional technology 

which leads to problems such as theft, rain, flood, 

variation in temperature and humidity, attacks of 

rodents, insects etc. A warehouse management 

system based on Internet of Things (IOT) has been 

proposed in this work to address the above issues 

related to the storage of food grains. In this work, 

smart sensing devices are integrated with IOT and 

Wireless Sensor Networks to preserve the quality and 

quantity of the stored products over time. This 

system can be controlled and the parameters can be 

monitored from remote location. The notifications 

can be delivered in the real time based on 

information analysis and processing without human 

intervention.  

Keywords— sensors; smart farming; smart devices;  

network; data analysi; warehouse. 

I. INTRODUCTION 

The Internet of things (IoT) is the network of 

physical objects—devices, vehicles, buildings and other 

items which are embedded with electronics, software, 

sensors, and network connectivity, which enables these 

objects to collect and exchange data.[8] 

Smart farming based on IoT technologies will 

enable growers and farmers to reduce waste and enhance 

productivity ranging from the quantity of yield to the 

quality of the yield. So, what is smart farming? Smart 

farming is a capital-intensive and hi-tech system of 

growing food cleanly and sustainable for the masses. It 

is the application of modern ICT (Information and 

Communication Technologies) into agriculture. In IoT-

based smart farming, a system is built for monitoring the 

crop field with the help of sensors (light, humidity, 

temperature, soil moisture, etc.). They are responsible to 

collect information about light, temperature and other 

environmental factors to prevent the food from decaying 

and getting rotten in the warehouse. The farmers can 

monitor these conditions from anywhere. IoT-based 

smart farming is highly efficient when compared with 

the conventional approach. The IoT sensors in the 

warehouse provide information on the light levels, 

pressure, humidity, and temperature. If advanced, these 

sensors can control the actuators automatically to open a 

window, turn on lights, control a heater, turn on a fan, all 

controlled through a WiFi signal. The main purpose is to 

observe, control and monitor the warehouse atmosphere, 

thus making the user to manage the data in real time.[1]  

II. WORKING AND IMPLEMENTATION 

 

Implementing this concept is not an easy task by any 

measure for many reasons including the complex nature 

of the different components of the ecosystem of IoT.  To 

understand the gravity of this task, here are all the four 

components of IoT implementation.[7] As we can see, 

the use cases for IoT in agriculture are endless. There are 

many ways smart devices can help you increase your 

farm’s performance and revenue thereby adding to the 

profit. However, agriculture IoT apps development is no 

easy task. There are certain challenges you need to be 

aware of if you are considering investing in smart 

warehouses. 

 

A.  Hardware  (Sensors) 

 

To build an IoT solution for agriculture, one needs to 

choose the sensors for device (or create a custom one). 

The choice will depend on the types of information 
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needed to collect and the purpose of your solution. In 

any case, the quality of the sensors is crucial to the 

success of your product— it will depend on the accuracy 

of the collected data and its reliability.[2] Sensors can be 

defined as: An electronic device that produce electrical, 

optical, or digital data derived from a physical condition 

or event. Data produced from sensors is then 

electronically transformed, by another device, into 

information (output) that is useful in decision making 

done by “intelligent” devices or individuals (people). 

The selection of sensors greatly impacted by many 

factors, including: 

 Humidity & Temperature sensors. 

 Relative humidity is the ratio of moisture in air 

to the highest amount of moisture at a particular 

air temperature and also is one of the important 

factors. As a result one could obtain temperature 

as well as humidity. 

 

 Motion sensors. 

These types of sensors will detect the motion in 

warehouse for legged insects or flying insects to 

prevent the food from decaying and getting 

rotten in the warehouse. 

 

B. Networks 

 

To transmit the signals collected by sensors over 

networks with all the different components of a typical 

network including routers, bridges in different 

topologies, including LAN, MAN and WAN and 

providing it to the farmer is a major task.  Connecting 

the different parts of networks to the sensors can be done 

by different technologies including Wi-Fi, Bluetooth, 

Low Power Wi-Fi, Wi-Max, regular Ethernet, Long 

Term Evolution (LTE) and the recent promising 

technology of Li-Fi (using light as a medium of 

communication between the different parts of a typical 

network including senores).[7] 

 

C. Intelligent analysis 

 

The third stage in IoT implementation is extracting 

insight from data for analysis. Data analytics should be 

at the core of every smart agriculture solution. The 

collected data itself will be of little help if you cannot 

make sense of it. Thus, you need to have powerful data 

analytics capabilities and apply predictive algorithms 

and machine learning in order to obtain actionable 

insights based on the collected data. Analysis is driven 

by cognitive technologies and the accompanying models 

that facilitate the use of cognitive technologies. With 

advances in cognitive technologies’ ability to process 

varied forms of information, vision and voice have also 

become usable.  

 

D. Intelligent Actions 

Intelligent actions can be expressed as M2M and 

M2H interfaces for example with all the advancement 

in UI and UX technologies.[7] 

 

Factors driving adoption of intelligent actions within 

the IoT: 

 

 Lower machine prices. 

 Improved machine functionality. 

 Machines “influencing” human actions through 

behavioral-science rationale. 

 Deep Learning tools. 

 

III. LIMITATIONS 

 

But as with any new technology, IoT can be 

confusing and intimidating for the average consumer and 

farmer, especially as debates swirl around 

standardization, security and privacy, and company after 

company piles on to this fast growing trend. The broad 

idea behind these buzzwords is that a whole 

constellation of inanimate objects is being designed with 

built-in wireless connectivity, so that they can be 

monitored, controlled and linked over the Internet via a 

mobile app. 

Every connected device creates opportunities for 

attackers. These vulnerabilities are broad, even for a 

single small device. The risks posed include device 

access, malfunctioning devices, and always-on/always-

connected devices.[4] 
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A. Data security 

 Privacy/Security IoT has involvement of multiple 

devices and technologies and multiple companies will be 

monitoring it. Since lot of data related to the context will 

be transmitted by the smart sensors,   there   is   a   high   

risk   of   losing   private  data such as profit on an 

individual farmer or personal details. 

B. Scalability 

 Spontaneously various new smart objects or 

devices are getting connected to the network. So IoT 

should be capable to solve the issues such as addressing, 

information management and service management and 

also should support both small-scale and large-scale 

environments to make it easy for the farmers to keep a 

check on their yield. 

 

C. Software complications 

 Since software systems in smart objects work with 

minimal resources,  there  is  a  need  for  software  

infrastructure   to support the network and requires a 

server on the back  ground to manage and support smart 

objects of the network as a farmer will not be able to 

understand the minor details underlying beneath a 

software. 

 

D. Lack of awareness 

 

In the current scenario, farmers might not be aware 

about the latest trends and technologies which could help 

them to increase their yield so as to manage their 

products produced from the external environment. Smart 

farming requires computer based awareness which the 

average farmer would not necessarily have. Lack of 

education might prove to be an obstacle in the 

implementation of this technology. 

 

 

IV. CONCLUSION 

Thus, the IoT agricultural applications are making it 

possible for ranchers and farmers to collect meaningful 

data. Large landowners and small farmers must 

understand the potential of IoT market for agriculture by 

installing smart technologies to increase competitiveness 

and sustainability in their productions. The demand for 

growing population can be successfully met if the 

ranchers as well as small farmers implement agricultural 

IoT solutions in a successful manner. The automation of 

cultivation using wireless device network helps us to 

resolve a lot of Indian agrarian trouble and recuperate 

the harvest. 
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