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Abstract—Agriculture/warehouse sector being the backbone Dynamic—Agriculture/distribution center area being the foundation
of the Indian economy need security. Security not as far as assets just yet in addition farming items needs security and assurance at
introductory stage, similar to insurance from assaults of rodents or creepy crawlies, in fields or grain stores. Such difficulties ought to
likewise be contemplated. Security frameworks which are being utilized now a days are not shrewd enough to give constant
notification in the wake of detecting the issue. The joining of customary philosophy with most recent advancements as Internet of
Things and Wireless Sensor Networks can prompt farming modernization. Keeping this situation in our source we have designed,
tried and analiyzed a 'lOT of Things' based gadget which is fit for breaking down the detected data and afterward transmitting it to the
client. This gadget can be controlled and observed from remote area and it tends to be actualized in warehouse, stores, grain stores
and cold stores for security reason. This paper is arranged to acclerate the strategies to take care of such issues like identification of
rodents, dangers to grains and conveying continuous notification dependent on data examination and handling without human
intercession. Right now, sensors and electronic gadgets are coordinated utilizing c.

Record Terms—Internet of Things (10T); distribution center; Security;

1.INTRODUCTION

Over the previous years data and correspondence technologies have been presented in farming, improving nourishment creation and
transportation. Anyway the reconciliation of these advancements are not yet utilized for security puposes. The significant challenge
confronting the security in agribusiness is the cooperation between security gadgets and to give them insight to control other electronic
gadgets, for example, cameras, repellers and so on to improve security in different fields. For instance, a fundamental CCTV camera
introduced in a grain store can't be useful until recorded media is gotten to and it likewise can't process the data about what's going on
at specific area. In usage and selection of data and correspondence advancements, cost is likewise a main consideration. It is difficult
to accomplish trade of data among gadgets and overhauling their usefulness while holding their expense to a sensible level. Thus, the
characteristic end is that the security and checking framework must be answerable for transmitting information over system,
investigating the data and advise the client with constant data of environment. This absence of data transmission and information
investigating has been "comprehended" by joining of web of things with at present accessible security gadgets so as to accomp lish
efficient nourishment protection and profitability. In spite of the fact that the nourishment crop misfortune and crippling of ailments
are because of different dangers as rodents, irritations, bugs and grain pathogens, while this examination is the planning and breaking
down of security gadget, considering harms to post reap crop by rodents and grain stores as pertinent territory. With regards to Smart
Security and Monitoring System for Agriculture (S2MSA), we address the test of incorporating Internet of Things with electronic
security gadgets and frameworks to improve the efficiency of nourishment safeguarding in grain stores.

1.1 Internet of Things

It's a significant tech upheaval in data and correspondence innovation with refreshed framework and systems where all the associated
gadgets can recognize and speak with one another. As indicated by Gartner, in not so distant future, about 25b identifiable gadgets are
exepected to be a piece of this processable net-work by year 2020. Along these lines, agribusiness can be a huge territory to coordinate
Internet of Things with disseminated independent sensors to screen ecological state of grain stores and to break down information and
pass the data to remote client.

1.2 Wireless Sensor Network

Remote Sensor Network abbr. WSN is a conveyed collection of little gadgets, fit for neighborhood handling and remote
correspondence. As the execution of remote communication advancements in mechanical zones are essential because of unavailabi lity
to remote area at every time, to transmit the informations produced by sensors alongside control-ling them. In this way, to accomplish
interoperability between gadgets in modern territories, structure and execution of remote correspondence framework is done .In
Section I the literature audit, incorporates theoritical commitment and examination of current security gadgets and innovations. which
we present our engineering and plan modules and the information transmitted between them. Segment 4 presents model on how our
gadget works and the insights of efficiency. At last, Section 5 finishes up the paper.
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2.REVIEW OF LITERATURE

For building up a shrewd security gadget dependent on 10T, M2M structure, sensor system and database the executives are the
establishments. The fields like information examination and example coordinating likewise influences security gadgets. Specialists
have been creating different 10T based security gadgets however a little work is done in rural region. As indicated by past research in
harvest's security, developing nations, which are utilizing customary storerooms for staple nourishment crops, can't ensure them,
prompting 20-30% loss of horticultural items, for example, rice, corn etc .Right now accessible arrangements targets just bugs, vermin
and grain pathogens. While other investigation states 5 to 10% misfortune in rice crops by and large, in Asia is because of harm
brought about by rodents. These rat impacts are additionally connected with the weakening rat borne ailments. Rodents harming
vegetables and grain products is an issue to be overseen by advancement of escalated brilliant agrarian frameworks and emotionally
supportive networks for ranchers that determines by checking information ought to likewise be produced for rodents.

In light of brilliant agribusiness, by utilizing data and com-munication innovations, web of thing can give us a security framework for
private fields and homestead items, in this manner improves the observing and security of pre-reap and post-collect grain.

This switch contact course of action is some of the time alluded to as a structure C contact set, since it joins both a structure A contact
(regularly open) just as a structure B contact (typically shut),secluded structure, where sets of switch contact squares might be
"stacked" together to be activated by the equivalent pushbutton or rotational handle. This permits a practically boundless number of
change contacts to be all the while impelled by a solitary activating system.

Information assortment is likewise a significant part in security gadgets. Here, information for example tangible data utilizing different
sensors. Data created from sensors are transmitted to server or stage (IoT based M2M stage) over system with the goal that it very
well may be open through remote area for additional preparing also, checking. When the information is transmitted to the server,
customer machine is utilized to get to it, process it and advise client dependent on filtered data.

Web of Things is utilized with 10T systems so as to effortlessly view, deal with and communicate with information and data. I nside
the framework, clients can enlist their sensors, make floods of information, and procedure them. Also, the framework has looking
through abilities, helping the client with a full-content question language and expression proposals, permitting a client to utilize APIs
to perform tasks dependent on information focuses, streams and triggers. It is likewise relevant in different farming zones separated
from security. Hardly any zones are :

. Warehouse management

. Monitor temperature and moistness

. Intelligent nurseries

*  Rodent assurance

. Scientific illness and bug observing

To grow more expense efficient framework by keeping away from the need of maintainance, liberated from geographic imperatives

and to get to reasonable administrations, stretched out "as-a-Service" structure in distributed computing can be coordinated with
Internet of Things to convey financially practical IT resources.

3. RESEARCH METHODOLOGY

In the proposed situation, the exploration issue is to create keen security frameworks with capacity to analyize information and transmit
data over system to the remote area. Writing study gives the idea about present work done in field of farming security and IoT breaking
down information. In the gadget, fundamental sensors and electornic gadgets are utilized. The tactile data are investigated so as to
actuate electronic gadgets and raspberry pi is utilized as a server to dissect information and transmit data to client.

Parts utilized are :

1) 2 Adurino

2) PIR Sensor

3) DIGITAL OSCILLOSCOPE
4) Ultrasonic Sound Repeller
5) Temperature sensor

6) Rfid sensor
Used (software):

1) BYLNK loT stage for M2M Services
2) C Program

3) ARDUINO ide
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3.1. Architecture

Gadget utilizes 3 interface for information recieving, examination and transmission. 10T source is sorted in 3 level archi-tecture and
five level engineering. Figure - 1 shows the work-ing wonders of gadget dependent on 3 level architecture[13]. A. Design Gadget
utilizes 3 interface for information recieving, examination and transmission. 10T source is ordered in 3 level archi-tecture and five
level engineering. Figure - 1 shows the work-ing wonders of gadget dependent on 3 level architecture
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Figure — 1 Block Diagram

These layers, arranged as
* Perception layer : Layer which is utilized to separate the distinctive sort of sensors utilized in gadget.
» Network layer : Layer utilized for process and transmit the data over system.

 Application layer : This layer is answerable for different commonsense application dependent on clients' need.

Additional key level referenced between application layer and system layer is known as center product layer which comprises of
information breaking down framework to take computerized activities dependent on data [14]. This layer offers devoted types of
assistance among associated devices[15]. rat repeller which will be actuated by server dependent on information examination. In
circuit configuration (Figure - 1), we're referencing pins by BCM (Brodcomm SOC channel), and since HC-SR04-ECHO port is
appraised as 5v, anyway input pin of GP1O is evaluated as 3.3v. Thus, to impart 5v sign to enter pin, we need to incorporate a voltage
divider circuit. Voltage divider is comprises of 2 resistors of 1KQ. also, 2KQ. in arrangement associated with ECHO (Vi) where :
Notwithstanding circuit, web camera is associated with all inclusive sequential transport port of raspberry pi, which will be open by
means of IP address of server over system.

Fig. 2. Gadget's network utilizing adurinoi's control switch

3.2. Circuit Design

The sensors and camera is associated with GPIO header. PIR sensor has three pins as VCC, OUT and GND, while ultrasonic going
gadget (HC-SR04) contains four pins as TRIG, ECHO, VCC and GND. Gadget additionally contains a ultrasonic sound based.

3.3 Territory and Device Installation

For circuit (Figure - 3) establishment, a space was chosen as working territory. Since the gadget is comprises of one warmth sensor,
one ultrasonic extending gadget and repeller, space chosen was a little region with the size of 10 sq. m.; The gadget was introduced
in the corner with sensors confronting same side and fixed at some tallness.

3.4 Information Analysis

Subsequent to introducing and initiating the gadget, contents which was written in ¢ language is utilized to recognize moveme nt of
rodents utilizing heat sensor which gives descrete values. Considering these descrete values as banner sign, URD sensor was initiated
to figure the separation of rat and simul- utilizing contents and RPi Libraries
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Fig. Screenshot of protype

3.5 Information Transmission

The broke down information and data is additionally put away in SQL based database gave by bylnk's 10T stage (Figure-4) utilizing cURL
order line apparatus and library through HTTP protocal. Further, a SMS application programming interface is utilized to convey investigated
data to client including date and time.

3.6 Application

After information handling, on application interface, a site's connection will be sent to the client alongside timestamp and information, and
dependent on the separation determined by ultrasonic running gadget, repeller will be actuated with a specific recurrence inside range (30kHz
to 65kHz) which is aversive to rodents.

4. RESULT AND DICUSSION

The proposed shrewd security framework is executed utilizing ¢ computer Programming Language and the gadgets. After the assortment
of the information further preparing and transmission of the information to ThingWorx loT stage's server is required for that a content
is written in Python alongside API can be written in cURL is utilized. is a web of thing based stage gave by PTC L LC. to give machine
to machine administrations and web of thing based application

Screenshot of bylnk application

4.1 Calculation to get to usefulness of security framework

In Algorithm 1, a REST Client is utilized to associate with RESTful web administrations of bylnk s 10T stage. We're thinking about
the separation between 2 centimeter to 400 cm one way. Utilizing remote sensor system and sensor matrices the ability can be
expanded.

4.2 Result Analysis

Table IV speaks to the worth transmitted by security framework to database. Distance Measured is in centimeters and Time is in "dd-
mm-hh:mm:ss" position. In the wake of designing weblink for example 172.16.0.207:8081 for model, the API layout is altered.

Code for Temperature and humidity checking
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#Finclude<BlynkSimpleStream.h>
#include <SPI.h>

#include <tEthernet.h>
#include<dht.h>

dht DHT;

int distance;

long duration;

char auth[] = "plkx81GxNIffKpauk3pyQTREZqwOCF

void setup() {
Serial.begin(9ee@); // put your setup code
Blynk.begin{Serial, auth);
pinMode(A®, INPUT); // DHT1
pinMode(6,INPUT); /f/ ECHO
pinMode(7,0UTPUT); // TRIG
digitalwrite(7,L0W);
digitalwrite(6,LOW);

3

void loop() {
Blynk.run{);
output();
/fSerial.println(distance);
Blynk.virtualwrite(ve, distance);
delay(1e@@);

DHT.readl1(Ae);
//serial.print("Humdity:");
//serial.println(DHT. humidity);
Blynk.virtualwrite({Vvl, DHT.humidity);
delay(1ee);

//serial.print("Temp:");
//Serial.println(DHT.temperature);
Blynk.virtualwrite(v2, DHT.temperature )};
delay(1e@);

}

void output(){
digitalwrite(7,HIGH);
delay{5e);
digitalwrite(7,LOW);
duration=pulseIn(6,HIGH);
distance=duration®e.e34/2;

}
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Code for Temperature and humidity checking

pintode(1d, _F
ainMode( 11, INFUT_PU

pintModa(12, INPUT_PULLUP)
pirdodo(13, 1N
pirdode(pwr, OUTRUT);

wid loop()

a-digitalfead(7};

c-digitalficad(13
1f(Serial.available())

count - @;

while(Serial.available() &% count ¢ 12) // Read 12 characters and store them in 3
1nput{count] - Serial.read();
counts;
delay(s):
)
Serial.prant{input}); // Print RF10 tag number

1f(input[18]--'8" &% input[11]-='1")
) flages;
Serial.print("No of bags:
Sarial.println(flag):
I
else 1f (input[18]—'8' &% input[11]-='C")
flag--;

Serial.print("% of bags:
Sorial.println(flag);

1f(a=-1

TCCR28 - 1CCRI8 & 311111003 | 230200313; // for MM froquency of 3921.15 Hr
analogwrite(par, 127};

)

else 1f(b-2)
TOCR28 - TOCR28 & 811111003 | 390030311; // for A frequency of S83.39 Hz
analogrite(pas, 127);

}

clse 1f(ced
TCER28 - TOCR28 & 511111933 | 330030101; // for MM froquency of 245.19 Hz
nalogWrite(pwr, 127};

}

else 1f(de)
ICCR2IS - 1CCR28 & 311111000 | 330090119; // for A frogquancy of 122.55 Hx
analogWrite(pwr, 127}

clse 1f(ced
CCR28 - TCCR28 & 311111093 | 399909111; // for A froguoncy of 33568 Hr
analogkrite{pws, 127);

}

elze
A28 & 311111398 | 590003103; // for AN froquency of 453.23 Hz (The OEFAULT)

analogWrite(pws, 127);

5. CONCULSIONS

’Internet of things’ is widely used in connecting devices and collecting information. The system is designed for iden- tification of rodents in
grain stores. After collecting and analyzing the data, algorithm is designed to provide accuracy in notiifying user and activation of repeller.
All the results are calculated by taking several readings. The testing is done in an area of 10 sq.m. with device placed at the corner. Once
PIR sensor identifies heat it starts URD sensor and webcam, along with it, device sends random number of notifications (based upon
timestamp) to user.

For future upgradation, device will inherit a grid of sensor panels consisting PIR sensors and URD sensors. The device can incorporate
pattern recognition techniques for machine learning and to identify objects and categorize them into humans, rodents and mammals, also
sensor fusion can be done to increase the functionality of device. Improving these perspectives of device, it can be used in different areas.
This project can undergo for further research to improve the functionality of device and it’s applicable areas. We have opted to implement
this system as a security solution in agricultural sector i.e. farms, cold stores and grain stores.

The results of the work point to the following directions of research that are likely to be needed for further improvement.
- It may be helpful to extend the security system to prevent rodents in grain stores.

- It can be further improved for the identification and categorization between humans, thrats and rodents.

- Device can be enabled to collect more information about surroundins and presence of threats so that implemen- tation of machine learning
is acieved.

- Location of device in area can also be change based upon the location to grains for more effective results.
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