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Abstract 

Agriculture is one of the least automated sector in India. Implementing automation in this sector is the need of the day. Storage 

house for food grain has wide scope for automation as most of the activities involved in it is done manually. One of the most 

important task post harvesting is storage of food grains. Being an agricultural based economy and world’s second most populated 

country proper storage of food grains in India is a major challenge. Food grains such as rice and wheat require dry atmosphere 

and hence they are stored in a proper aerated rooms. However, this leads to their degradation via various factors such as attack of 

rodents, insects, birds etc. This paper discusses about an automated storage house with automatic aeration system and rodents 

proof structure assuring safe storage of food grain with minimum human intervention.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

India is an agro-based economy with more than 50% of its population is engaged in agricultural activity. India is a giant producer 

of food grains and world’s second most populated country which means it is required that we produce surplus amount of food 

grains in order to feed our people. But storing such a huge amount of food grains properly is a major challenge. At present we are 

facing shortage of storage house for our food grains due to which huge loss is incurred every year. With India as the world’s  

second largest country wastage of food grain is a serious crime. There are various government agencies looking after storage of 

food grains such as Food Corporation of India (FCI), state warehouses and central warehouses. In spite of all these we face the 

loss every year. A typical storage house requires a lot of manual work to be done. Large no of people are required to assure 

proper maintenance and storage of food grains. The expenses involved in this activity is large. At present situation we need to 

make the activities involved in storage of food grains easier, cheaper and efficient so that we can have proper storage of our food 

grains without undergoing any tedious task. The climate required to store food grain should be dry otherwise it can lead to 

infestation of grains. For this purpose doors and windows are kept open for proper aeration. but this leads to the degradation of 

grains as they are attacked by rats, birds, insects etc. therefore there is a need to modify the functioning of existing storage 

houses in order to assure proper storage of food grains. 

 
Fig. 1: Showing food grains kept at FCI. 

II. RELATED WORKS 

So far lots of work has been done in the field of effective storage of agricultural products after their harvesting is done. [1] 

Sandip Kaushik and charanjeet singh presents monitoring of food storages wirelessly through Bluetooth and ZigBee module. The 

purpose of this paper is to compare the performance of the networks and selecting the best of them on the basis of power 

consumption, range of operation, speed of data transfer and cost. 
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[2] Chandani Anand, Shashikant Sadistap with co-authors presents the development of multi-sensor based on embedded 

system for monitoring and controlling of industrial and agricultural application. The purpose is to develop a generic model with 

multiple sensor and transmitter for reducing the signal loss and improved monitoring and control via mobile robotic platform.  

[4] Dhanajay Kumar singh and Rahul Desai with co-authors in this paper presents the concept such as nano warehouse 

equipped with WSN, GIS and sensor modules for monitoring and maintenance of food grains. The objective of the paper is to 

make several small warehouses compared to one large ware house at one place so that easy maintenance of grains in the storage 

can be done.  

[5,6]  Neha Deshpandey, A.D. shaligram and co -authors in these papers present the implementation of E-nose to sense the 

spoilage of food grains and detection of co2 level in germinated grains through data acquisition of sensor. The motive of 

designing the embedded E-nose is to analyze the different grains at different temperatures and condition such as room 

temperature, cold climate, pest infected grains, grains in sac, at high relative humidity etc. Motive of second paper is to measure 

the co2 level by gas sensor MG811in the surrounding of germinated grains so that germination of grains can be detected before 

major loss.  

[7]Murtala Abdulazeez, M.J.E. Salami with co-authors presents the development of technique for intelligently controlling the 

storage for agricultural product with natural ventilation based on fuzzy logic controllers. The motive is to develop a storage 

house based on fuzzy logic with input parameters such as outside and inside temperature, wind, etc. for controllers to open the 

window for natural ventilation.  

[8] Xing Wang Wang, Yue Liu presents the study of humidity and temperature control for agricultural products. The motive of 

this paper is to effectively understand the effect of environmental parameters such as temperature and humidity for maintaining 

the quality of agricultural food products. 

[9] A Marti, J.C.Campelo with co-authors in the paper presents a distributed control system for different stages of citric fruits 

with different chambers for each stage connected through a controlled area network and internet. Citric fruits have different 

stages like conservation and maturation so monitoring of each stage in different chamber is effective technique to for proper 

maintenance. 

[10] Feng Wang, li-Jun Kong with co-authors presents controlling and monitoring of stored grains through information fusion 

of multi parameter and two stage information technique. The objective is to take proper decision based on BP-neural network 

and Dempster-Shafer combined evidence method. 

[11] Divya Nath k and Sranya Das .Y.M with co-authors presents the measurement of moisture content in stored food grain 

through non-destructive technique. The objective is to measure the moisture present in the grains without cleaning and crushing 

them. Destructive method involves cleaning and then removing the shell of the grains. This process causes wastage of grains and 

it is time consuming as well. 

III. PROPOSED MODEL 

This paper proposes implementation of a small scale storage house which can be owned and maintained by a single person 

effectively and at much reduced operation cost. A number of such nano [4] storage houses at different location can be very 

helpful in proper distribution of food grains across the country. This system will effectively reduce the burden on government 

agencies also. The motive is to design a storage house which upon sensing the climatic conditions such as humidity and 

temperature [8] of the storage room, switches on a system to make the condition suitable for adequate storage of food grains. The 

system is the automated exhaust fan and window which are actuated for aeration inside the storage room. As soon as the 

humidity of the storage space increases from an optimum level an exhaust fan and a window opposite to it is opened. This will 

lead to proper circulation of air current inside the storage room. Storage room will be kept closed and when the temperature and 

humidity changes from a required level only then the exhaust fan and window is actuated by the controller.  

At present the storage houses owned by government, used to keep the grains in storage sheds which are kept open most of the 

time for ensuring aeration to the packed grains but this leads to degradation of grains as they are attacked by rodents, birds, 

insects etc. In order to stop this degradation a shock element is designed on the basis of transcutaneous electric nerve stimulator 

(TENS) circuit [3] which is used for medical applications. The TENS circuit is used to stimulate the nerves by mild electric 

shock. However if high power transformer is used, it can be fatal. For keeling of rodents same concept is used in this system as 

shock element. 

IV. SYSTEM IMPLEMENTATION 

The prototype developed  consists of AT mega 8 controller , relays, motor driver IC L293D, DC motors, LCD display, PIR 

sensor,DHT11 sensor, 555 timer, transistors, etc. whenever the humidity of the storage room increases from a particular value 

the relay is turned on and the controller triggers the motor driver IC. The driver IC controls two DC motors, one motor is 

connected to the exhaust fan and the other dc motor which is a geared dc motor is connected with the window. Both the exhaust 

fan and the window is actuated simultaneously in order to increase air circulation inside the storage room. When the humidity 

inside the storage room becomes normal the window and fan is switched off. 

In order to prevent rodents from entering the storage room through window, a shock element is connected to the rods of the 

window. 
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The shock element is triggered through a relay. As the motion sensor detects any motion near the window the controller 

triggers the relay and the shock element is turned on. 

 
Fig. 2: simulation of the prototype without shock element in Proteus software 

 
Fig. 3: block diagram showing working of shock element. 

 
Fig. 4: Circuit of shock element designed as TENS [3] circuit 
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V. SYSTEM DESCRIPTION 

 AT mega 8 controller 

It is a low power CMOS 8-bit microcontroller. It is based on the advanced AVR RISC based architecture and has high endurance 

non-volatile memory segments. It supports full suite of program and system development tools, including compilers, macro 

assemblers, program simulators and evaluation kits. 

 DHT 11 Sensor 

It is a digital humidity and temperature sensor. This sensor includes resistive type humidity measurement component and an 

NTC temperature measurement component, and can be connected to high speed 8-bit microcontroller offering fast response, cost 

effectiveness and anti-interference ability. 

 PIR sensor  

A passive infrared sensor is an electronic sensor that measures infrared light radiating from objects in its field of view. It is used 

to detect the motion of an object. 

 Relay 

It is an electrically operated switch .Relays is used where it is necessary to control a circuit by a low-power signal or where 

several circuits must be controlled by one signal. 

 L293D IC  

It is motor driver IC. It is used to drive two dc motors in either direction simultaneously.  

 7555 timer 

7555 is a CMOS timer. This controller is capable of producing accurate time delays or frequencies. It is used for sending brief 

pulse to the transformer in the shock element designed to prevent rodents from entering through the window into the storage 

room. 

 Transformer 

The transformer is a static electric device that transformer energy by inductive coupling between its winding circuits. The 

transformer acts as step down transformer reducing AC -240 v to AC-12v. It is used in the shock element to release current in the 

rods of the window. 

VI. CONCLUSION AND FUTURE WORK 

It is concluded from the prototype system implemented that it can be developed for large scale operation. More than one fan and 

window can be actuated by the same logic for a storage house depending upon the requirement. For future development the 

system can also include GSM module for remote monitoring. As the electricity supply should be available all the time for this 

operation a hybrid energy source that is a combination of solar power and grid power can be integrated with this system.   
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