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Abstract— The Project aims to develop a classroom 

surveillance system using raspberry pi which enables live 

video streaming of the classroom. By using IR sensor pair 

the in and out count of the classroom can be noted. The web 

side of the system consists of a login page where the 

administrator can login by using IP address and port number 

to view the video. This serves as a powerful surveillance 

system that can be easily accessed by the administrator with 

just an internet connection. The in and count obtained at the 

classroom using the IR sensor pair is transmitted serially 

using the Zigbee transceiver. Zigbee module is used to 

provide network connection. The information sent by Zigbee 

module is received wirelessly by the other Zigbee module at 

the receiver section. Thus the strength of the classroom is 

displayed on the LCD screen. 
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I. INTRODUCTION 

Surveillance refers to observation of real time video of a 

region .The Video Surveillance systems play an increasingly 

important role to maintain social security. It has been widely 

used in many fields, such as finance, public security, 

banking, commercial spaces, schools, hospitals, warehouses. 

Other challenging indoor and outdoor environments require 

high end cameras with PTZ. IP and PTZ cameras are used 

for deliverance of real time video remotely. However their 

usage is restricted when cost matter is concerned. Raspberry 

Pi is the least expensive technology whose usage is being 

proposed in this paper as an alternative for video 

surveillance. It is the cheapest and commercially available 

option when comparing with other alternatives. Raspberry pi 

is a credit-card sized computer and it functions almost as a 

computer. There are various surveillance systems such as 

camera, CCTV etc…In these types of surveillance systems, 

the person who is stationary and is located in that particular 

area can only view what is happening in that place whereas, 

here even if the user is moving from one place to another he 

or she can keep track of what is happening in that particular 

place. The other major advantage is that it is a simple circuit 

and the operating system used here is Raspbian OS. 

Raspbian OS has to be installed so that the video can be 

transmitted to the server. For a permanent internet 

connection Wi-Fi dongle has to be connected to the 

raspberry pi. The number of people entering and leaving the 

classroom is determined by using IR sensor pairs. Arduino 

processes this data and calculate the strength of the 

classroom. This strength is shown on the display placed in 

the administrator’s room. For the transmission of this data 

we are using Zigbee transceiver. Here we have planned to 

design classroom surveillance using Raspberry Pi and 

Arduino. 

II. DESIGN OVERVIEW 

The block diagram mainly consists of following parts 

 Power supply 

 Raspberry Pi 

 Arduino 

 Pi camera 

 Zigbee 

 IR sensor pair 

 Wifi dongle 

 LCD Display 

 
Fig. 1: Block Diagram of transmitter section of classroom 

surveillance using Raspberry Pi 

 
Fig. 2: Block Diagram of receiver section of classroom 

surveillance using Raspberry Pi 

A. Power supply: 

For the proper working of all components an unaltered 

power supply is needed. The supply must be capable of 

providing the necessary power for each component. At the 

same time the protection from over voltage must be there. 

Here for the working of arduino and sensors a 5V constant 

power supply is needed. Since these regulators have internal 

thermal overload protection all the other components are 

safe. 

B. Raspberry Pi: 

A small credit card sized computer capable of performing 

various functionalities such as in surveillance system and 

military applications. It has an ARM11 core architecture 

with a 512 Mb SDRAM. It has a dimension of 85x56x17 

mm. There are number of different ports available on 

raspberry pi such as video, audio as output ports, USB port 

for external device connection like camera, Ethernet port for 

net connection (i.e.Wifi module), HDMI port which is used 

for both audio and video(works with modern TVs and DVI 

monitors), power connection port requires 5V power supply. 

The Raspberry Pi is a series of credit card–sized single-

board computers developed in Wales, United Kingdom by 
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the Raspberry Pi Foundation. The original Raspberry Pi and 

Raspberry Pi 2 are manufactured in several board 

configurations through licensed manufacturing agreements. 

The hardware is the same across all manufacturers. 

All Raspberry Pi s include the same VideoCore IV 

GPU and either a single-core ARMv6-compatible CPU or a 

newer ARMv7-compatible quad-core one (in Pi 2); and 1 

GB of RAM (in Pi 2), 512 MB (in Pi 1 models B and B+). 

In early February 2015, the next-generation Raspberry Pi, 

Raspberry Pi 2, was released. That new computer board is 

initially available only in one configuration (model B) and 

has a quad-core ARM Cortex-A7 CPU and 1 GB of RAM 

with remaining specifications being similar to those of the 

previous generation model B+.    

The Raspberry Pi is based on the Broadcom 

BCM2835 system on a chip (SoC) which includes an 700 

MHz ARM1176JZF-S processor, VideoCore IV GPU and 

RAM.The SoC is stacked underneath the RAM chip, so only 

its edge is visible. 

C. Arduino: 

Arduino is an open-source prototyping platform based on 

easy-to-use hardware and software. Arduino board are able 

to read inputs - light on a sensor, a finger on a button- and 

turn it into an output - activating a motor, turning on an 

LED, publishing something online. Arduino also simplifies 

the process of working with microcontrollers. It is more 

flexible and Cross-platform - The Arduino Software  runs on 

Windows and Linux operating systems. The Uno is a 

microcontroller board based on the ATmega328. It has 14 

digital input/output pins (of which 6 can be used as PWM 

outputs), 6 analog inputs, a 16 MHz quartz crystal, a USB 

connection, a power jack, an ICSP header and a reset button. 

It contains everything needed to support the microcontroller; 

simply connect it to a computer with a USB cable or power 

it with a AC-to-DC adapter or battery to get started. "Uno" 

means one in Italian. The Uno board is the first in a series of 

USB Arduino boards.  

D. Raspberry Pi camera: 

Raspberry Pi camera is a 5 MP camera exclusively made for 

Raspberry Pi. It can take 1080p, 780p and also still 

pictures.It is small in size  and can be connected directly to 

the Raspberry Pi board.The flex cable of Pi camera inserts 

into the CSI port situated between the Ethernet and HDMI 

ports, with the silver connectors facing the HDMI port. The 

flex cable connector should be opened by pulling the tabs on 

the top of the connector upwards. The flex cable should be 

inserted firmly into the connector. 

E. IR sensors: 

An Infrared (IR) sensor is used to detect obstacles in front. 

An IR sensor consists of an emitter, detector and associated 

circuitry. The circuit required to make an IR sensor consists 

of two parts; 

The emitter circuit and the receiver circuit. The 

emitter is simply an IR LED (Light Emitting Diode) and the 

detector is simply an IR photodiode which is sensitive to IR 

light of the same wavelength as that emitted by the IR LED. 

When IR light falls on the photodiode, its resistance and 

correspondingly, its output voltage, change in proportion to 

the magnitude of the IR light received. This is the 

underlying principle of working of the IR sensor. 

F. WI-FI dongle: 

Wifi is the name of a popular wireless networking 

technology that uses radio waves to provide wireless high 

speed internet and network connection. It is a type of USB 

adapter to access the internet. To access the web server a 

permanent internet connection is required. Here we are 

using EDIMAX W-7811Un.It is a nano USB wireless 

adapter that supports maximum range and speed. Despite the 

size, this tiny USB adapter supports higher data rate of up to 

150Mbps when connecting with wireless 802.11n device. 

This Wi-Fi Protected Setup (WPS) is a standard for easy and 

secure establishment of a wireless network. This wireless 

USB adapter supports software WPS-compatible 

configuration. The compact design of EW-7811Un is 

convenient to carry for all mobile users. 

G. Zigbee 

Zigbee is used for serial transmission .It is small in size and 

is known as Transceiver as it can be used as both transmitter 

and receiver. Here we are using Zigbee CC2500 model. The 

information sent by Zigbee module is received wirelessly by 

the other Zigbee module at the receiver section. It has a 

Frequency range of 2400-2483.5 MHz with high sensitivity 

and low current consumption. Zigbee CC2500 has an 

excellent receiver selectivity and blocking performance with 

efficient SPI interface, that is all registers can be 

programmed with one “burst” transfer. 

H. LCD 

Liquid crystal display (LCD) is an electronically-modulated 

optical device shaped into a thin, flat panel made up of any 

number of colour or monochrome pixels filled with liquid 

crystals and arrayed in front of a light source (backlight) or 

reflector. It is often utilized in battery-powered electronic 

devices because it uses very small amounts of electric 

power. Each pixel of an LCD typically consists of a layer of 

molecules aligned between two transparent electrodes, and 

two polarizing filters, the axes of transmission of which are 

(in most of the cases) perpendicular to each other. With no 

actual liquid crystal between the polarizing filters, light 

passing through the first filter would be blocked by the 

second (crossed) polarizer. 

We are using LM016L It is a16x2 LCD.It can 

display 16 characters per line and there are 2 such lines. It 

has 16 pins. It uses 8 lines for parallel data (DB0-DB7),3 

control signals(Register Select, Read/Write, Enable),2 

connections to power(GND,VCC) ,one more for contrast 

adjustment(VEE) and 2 connections for LED backlight 

(LED+,LED-).  

III. CIRCUIT DIAGRAM 

The circuit diagram mainly consists of 7parts  

 Raspberry pi  

 Camera 

 Wi-fi dongle 

 IR sensors  

 Arduino 

 Zigbee 

 LCD Display 

 Power supply 

http://www.atmel.com/Images/doc8161.pdf
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Fig. 3: Circuit diagram of Transmitter section of Classroom 

Surveillance 

 
Fig. 4: Circuit Diagram of Receiver section of Classroom 

surveillance 

Raspberry Pi is the main part of the circuit. It is a 

small credit card sized computer. It uses Raspbian OS. 

Raspberry Pi camera captures live video streaming and also 

still images. The video can be streamed using an internet 

connection which is provided by a Wifi dongle. The Pi 

camera initiates capturing when a request is received. The 

user can view the class from anywhere and at anytime with 

internet connection  and the video can be viewed by entering 

the IPaddress and port number in the web page. IR sensors 

are used to calculate the in-out count of the class.IR sensor 

pair 1 cuts first and after that  the IR pair 2 cuts when a 

person enters the class.IR pair 2 cuts first and then the IR 

pair 1 cuts ,when a person leaves the class. Depending on 

the pattern in which the IR sensor pairs are cut we can 

determine whether the person is entering or leaving the 

class.The strength of the class can be calculated from the 

output of the IR sensor pairs. The ouput of the sensors 

cannot be read by using Raspberry Pi alone, it needs an 

additional hardware assistance. Arduino is a microcontroller 

used to perform this function. The output of the sensor pairs 

is given to the Arduino and is transmitted via a Zigbee 

transmitter.Zigbee is used for serial transmission.It can be 

used as both transmitter and receiver.In the receiver section 

the Zigbee receiver receives the data and is made available 

in the LCD display.The Zigbee receiver cannot directly send 

the data to the LCD display,Arduino is used to receive the 

data from Zigbee receiver and send to the LCD display in 

the HOD cabin.The LCD display thus displays the strength 

of the classroom using the in and out count.Thus the 

classroom surveillance system is achieved using Raspberry 

Pi,Arduino and Zigbee. 

IV. PROJECT OUTCOME 

We are proud to express our delight as the project 

‟Classroom surveillance using Raspberry Pi” that we 

embarked upon is successfully finished within the target 

date. The project gave us more confidence that we will be 

able to put in practice, whatever theoretical knowledge we 

gained during our course of study till now. It really 

persuades us to do more and more, perhaps in better way in 

our future. 

 
Fig. 5: Classroom surveillance using Raspberry pi 

V. CONCLUSION 

There are several surveillance system such as CCTV which 

captures images of a stationary object .But these are less 

efficient and more expensive. Our system overcomes its 

disadvantages. Here the live video streams are made 

available in the server this makes the circuitry simple and 

this system overcomes the problems due to hacking and 

losing of videos. Here as the strength is also being 

calculated and displayed electronically  it reduces human 

effort and errors as when it is done manually. It is a reliable 

solution from every perceptive of time and security. Thus 

we have achieved to develop a reliable and efficient 
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classroom survelliance system based on raspberry pi and 

Arduino for video live streaming. 

VI. FUTURE SCOPE 

Our least expensive surveillance system can further be 

modified by using image processing technique. We can 

recognize the face of student and can also mark the 

attendance by using this. 

As it’s a smart technology, it will help to avoid 

proxy attendance. By using additional memory devices like 

hard disk we can even store the live streamed video of 

classroom and it will be available at the web server. As far 

as security is concerned these days we can secure the videos 

of the classrooms by setting password. Our Project deals 

with the security as well as used for attendance management 

of students. Now we are only trying to deploy this project in 

our college itself but in future it will very useful for all other 

colleges also. In current we are deploy this project in 

classes. It is very useful to record the attendance of students 

because in today’s world, there are lots of students who are 

marking attendance as proxies so with the help of our 

project it’s not possible. 
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