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Abstract: 

This paper proposes an advanced system for process management via a credit card sized single board computer called raspberry pi 

based multi parameter monitoring hardware system designed using RS232 and microcontroller that measures and controls various 

global parameters. The system comprises of a single master and multiple slaves with wireless mode of communication and a 

raspberry pi system that can either operate on windows or Linux operating system. The main aim of the project is to capture the 

wildlife using ultrasonic sensor and raspberry pi microcontroller. Getting wildlife footage is a difficult task. Cameramen need to 

wait for hours or even days without moving to get desired footage. Here we propose an automated system with a uv activated 

recording camera that starts captures only when animal is detected. This has a lot of advantages.  
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1. INTRODUCTION 
 

The project is aimed at evaluating the performance of an 

operating system on an embedded system. Before delving into 

its implementation, an introduction is needed to the parts 

involved in the project. The whole report is centered around 

the field of embedded systems and the use of Linux to run 

applications on them. Hence an introduction to Embedded 

Systems and using Linux as an OS in them is provided. 

 

1.1 Internet of Things (IOT) 

 

Internet of Things (IoTs):The internet of things is the inter-

networking of physical devices, buildings, vehicles and other 

items embedded with electronics, software, sensors, actuators 

and network connectivity which enable these objects to collect 

and exchange that data. The Internet of Things (IOTs) can be 

described as connecting everyday objects like internet TVs, 

smart-phones, sensors and actuators online where the devices 

are wisely connected together enabling new form of 

communication between things and people, and between things 

themselves. Building IOTs has advanced significantly in the 

last couple of years. It has added a new dimension to the world 

of information and communication technologies. It is expected 

that the number of devices connected to the internet will 

accumulate from 100.4 million in 2011 to 2.1 billion by the 

year 2021, growing at a rate of 36 percent per year. In the year 

2011 80% machine to machine (M2M) connections were made 

over 2G and 3G mobile networks and it is predicted that by 

2021, this ratio will increase to 93% since the cost related with 

M2M over mobile networks are generally cheaper. The 

development of internet of things will revolutionize a number 

of sectors from automation, transportation Energy, healthcare, 

financial services to nanotechnology IOTs technology can also 

be applied to create a new concept and wide development 

space smart homes to provide intelligence, comfort and to  

improve the quality of life. 

 

1.2 Motivation 

 

The motivation of project is in latest improvements in Wi-Fi 

and small sensor technological innovation have given base 

systems for considering enhancing effective modular systems. 

They offer the possibility of versatility in use, and system 

scalability. The Raspberry Pi has turned out to be ideal as the 

primary of such a system. Here we use ultrasonic sensor to 

detect the animal and within the range if any animal detected  

then immediately the motion camera will gets “ON” and  it 

will captures the photos of that detected animals. If possible 

we try to implement the same idea with video capturing but 

here we go only for image capturing so that it could save the 

memory and power.  

 

2. WSN USING RASPBERRY-PI 
 

The proposed system uses the ultrasonic sensor was it can 

measure the distance and calculates the pulses. The principle of 

our project operation is to capture the images of an animal 

were it avoids a lots of time and memory store. Ultrasonic 

sensors are based on measuring the properties of sound waves 

with frequency above the human audible range. They are based 

on three physical principles: time of flight, the Doppler Effect, 

and the attenuation of sound waves. Ultrasonic sensors are 

non-intrusive in that they do not require physical contact with 

their target, and can detect certain clear or shiny targets 

otherwise obscured to some vision-based sensors. On the other 

hand, their measurements are very sensitive to temperature and 

to the angle of the target. In the mean while the when any 

animal crosses from that range mentioned then immediately 

the uv rays will reflects back and sents the information to RPi 

so that the camera will starts capturing . 
 

2.1 Proposed System: 
 

The main concept of our project is controlling web camera 

automatically based on ultrasonic sensor. Ultrasonic sensor 

will detect the animal in some range, when the range is 

reduced beyond threshold point camera will turn on based on 

detection of animal. then there is no animal available in 

prescribed range then web camera which is placed in the forest 

will not detect anything, when animal is available in the 

prescribed range then only camera will turn on, otherwise 

camera will not turn on. When immediately it detects the 

animals then camera will turns ON and it will captures the 

image and it will sends to prescribed email address. 
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3. System Design 

 
Figure.1. System Design 

 

3.1 Hardware 

 

3.1.1 Raspberry-Pi 

 

The Raspberry Pi is a credit- card scaled low cost computer 

that connects into a computer monitor or TV, and uses a 

standard key-board and mouse. It is a sequence of bank cards 

scaled single-board computers developed in the UK by the 

Raspberry Pi base to advertise the educating of basic 

information technology in educational institutions and creating 

countries. It is an able little device that enables people of all 

ages to understand more about handling, and to learn how to 

program in 'languages' like Python. It‟s able to doing 

everything we have expect a personal computer to do, from 

surfing around the internet and enjoying high-definition video, 

word-processing, to making excel spreadsheets and playing 

games.  

 

3.1.2 Ultrasonic sensor 

 

Ultrasonic sensors are based on measuring the properties of 

sound waves with frequency above the human audible range. 

They are based on three physical principles: time of flight, the 

Doppler Effect, and the attenuation of sound waves. Ultrasonic 

sensors are non-intrusive in that they do not require physical 

contact with their target, and can detect certain clear or shiny 

targets otherwise obscured to some vision-based sensors. On 

the other hand, their measurements are very sensitive to 

temperature and to the angle of the target. 

 

 
3.1.3 What is ultrasonic sensor 

The Reflective Ultrasonic Sensor (Distance-adjustable or 

Zone-setting Convergent Reflective Sensor*) sends ultrasonic 

waves from an emitter toward a sensing object, and then 

receives the reflected waves with a detector. The Sensor uses 

the resulting information to determine the presence of an 

object, or to measure the distance to the object. This type of 

Sensor determines the distance from the Sensor to an object 

based on the time required from when the ultrasonic waves are 

sent until they are received using the speed of sound. 

There are also Through-beam Sensors that detect the presence 

of an object by detecting the attenuation or interrupted 

condition of ultrasonic waves caused by an object passing 

between the emitter and detector. It also sends out a high-

frequency sound pulse and then times how long it takes for the 

echo of the sound to reflect back. The sensor has 2 openings on 

its front. One opening transmits ultrasonic waves, (like a tiny 

speaker), the other receives them, (like a tiny microphone). 

The speed of sound is approximately 341 meters (1100 feet) 

per second in air. The ultrasonic sensor uses this information 

along with the time difference between sending and receiving 

the sound pulse to determine the distance to an object. It uses 

the following mathematical equation: 

 

Distance = Time x Speed of Sound divided by 2 

 

 

 
Figure. 2. Rapberry Pi interfacing with sensor 

 

3.2. Software 
 

3.2.1 Technologies 
 

Python: Python is a general-purpose, high-level programming 

language. Its design emphasizes code readability and its syntax 

allows programmers to express concepts in fewer lines of code 

than would be possible in languages like C++ or Java. The 

language provides constructs intended to enable clear 

programs on both a small and large scale. Python supports 

multiple programming paradigms, including, imperative, 

object-oriented and functional programming or procedural 

styles. It features a dynamic type system and automatic 

memory management and has a comprehensive and large 

standard library. 
 

3.2.2 Raspbian OS 

The Raspberry Pi Foundation recommends the use of Raspbian, 

a Debian-based Linux operating system. Other third party 
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operating systems available via the official website 

include Ubuntu MATE, Snappy Ubuntu Core, Windows 10 

IoT Core, RISC OS and specialized distributions for 

the Kodi media center and classroom management. Raspbian is 

a Debian-based computer operating system for Raspberry Pi. It 

is now officially provided by the Raspberry Pi Foundation, as 

the primary operating system for the family of Raspberry 

Pi single-board computers. Raspbian was created by Mike 

Thompson and Peter Green as an independent project. The 

initial build was completed in June 2012. The operating system 

is still under active development. Raspbian is highly optimized 

for the Raspberry Pi line's low-performance ARM CPUs. 

 

4. HARDWARE AND SOFTWARE SPECIFICATION 

 

FOR COMPUTER: 

Computer with Internet 

 

For Raspberry-pi 

1) SD card of 4GB or 8GB. 

2) HDMI/DVI monitor for display. 

3) Ethernet cable for internet access or WIFI. 

4) Mouse and Keyboard. 

5) 5 v power supply. 

6) Sensors. 

 

Software Specification: 

Languages: Python 

For Raspberry pi Board: 

Operating system: RASPBIAN JESSIE WITH PIXEL 

 

User interface: 

Result analysis: 

 

 
 

 
 

5. CONCLUSION 

 

This project calibrates the design and construction of Wild Life 

Image Capturing with the help of Ultrasonic Sensor. The 

design works to capture the images of any animal which is 

located at certain distance away from the implemented circuit. 

 

6. FUTURE SCOPE 

1. We can also record the video of animals for further 

implementation. 

2. It can be also used for movable cameras. 

 

3. Live streaming can also be done for video capturing. 
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