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Abstract: 

The primary aim of the system is to implement a 

low cost and secure Android based Classroom 

Automation System using Natural Language 

Processing (NLP). 

The system is voice based as we use voice to 

ON/OFF appliances of classroom. The system 

can be made secure by sharing the android 

application only accessible to authorized user.  

When the user sends a voice command to the 

mobile device, which interprets the message and 

sends that proper command to the specific 

appliances. 

 The mobile device acts as a central console as it 

determines what operation must be completed 

by which appliance to full the user’s request. 

The Raspberry pi will be used as a interface for 

the appliances connected to the relay board and 

programmed in a manner that they respond to 

mobile inputs.  

Keywords: RaspberryPi, 

NLP(NaturalLanguageProcessing),Voice 

Commands(ON/OFF),Python programming, 

Hardware devices, Mobile application. 

 

1. Introduction 

 
1.1 Brief overview of the project 

Now a days, Automation plays an 

important role in all work places and 

living homes. Classroom Automation is 

done with the help of Internet of Things 

(IoT).In order to increase the work 

efficiency and comfort of a human being, 

automating environment is an imperative. 

There has been a significant development 

in the area of automation using different 

protocols for common purpose. It is 

common to see most of the people have 

involved their selves into mobile phones 

throughout the day; hence with the help of 

mobile phone, most of the daily household 

task can be accomplished by making its 

use. People want to do everything in the 

simplest ways. Controlling the lights, fans 

and appliances by just using voice 

command is the simplest way of 

automation. 

Speech recognition is an advancing field 

with lots of research happening in this 

field. Speech recognition can be used to 

unlock door, the lights and fans can also 

be made automated by sign motion 
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detectors and temperature sensors. Natural 

Language Processing (NLP) is a 

prominent field of Artificial Intelligence, 

Natural Language. 

1.1.1 Scope 

The scope of this field is limitless and has 

emerged as a winner in various areas 

ranging from Medicine, Engineering, 

Computer Science, Space and 

Technology, Automobiles and so on. The 

center of purpose is utilizing IoT based 

technology in accomplishing automation 

for classrooms. In this project, we propose 

an approach to control and manage 

electrical equipment such as fans and 

lights based on human presence. Our 

focus is towards building a solution which 

could help in reducing overutilization of 

energy resources. 

 

1.1.2 Purpose 
 

ClassroomAutomation is done with the 

help of Internet of Things (IoT). In order to 

increase work efficiency and comfort of a 

human being, automating environment is 

imperative.There has been a significant 

development in the area 

of automationusing different 

protocols for common purpose. 

1.1.3 Objective of the study 

The main objective of the project are: 

The objective is to automatically operate 

fans,lights and other appliances using a 

android  application. The user should input 

using voice commands for required action 

to be performing required action. 

 

2. Literature Review: 

2.1Related Study: 

[1]IoT Based Secured Classroom 

Automation System Using NLP- This paper 

presents the design and implementation of 

an Ethernet based intelligent automated 

system for save electrical energy using a 

INTEL GALILEO 2ND generation 

development board. This board can be used       

in large organizations like a University or an 

office. This system uses the available 

infrastructure in a classroom that includes 

surveillance camera and Ethernet 

connectivity so as to reduce the cost. It is 

monitored and controlled from a web server 

located at the control room using the 

Internet. It does not require human 

involvement .It presents the design and 

implementation of a low cost also flexible 

and secure cell phone based home 

automation system. The design is based on a 
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Arduino BT board and the home appliances 

are connected via relay board.  

[2]Smart Classroom using Raspberry Pi- 

The acute perseverance of implementing this 

project is to convey out the new ways of 

collaboration among the individual and the 

technology. The development will reach 

most of the anticipation as it is controlled 

via voice where we don’t even have to 

touch, so which is easy and saves energy. 

The appliances and other systems generally 

used in households and organization will be 

able to manage. Households and 

organizations are consuming much power 

today than industries and businesses. 

[3]IoT based Classroom Automation using 

Arduino- This paper proposes the method 

which will help the teacher present in the 

classroom to allow them to control the 

classroom using android application in the 

Android smartphone. The overall system 

design is mainly based on Arduino Mega 

2560. The appliances are to be controlled by 

the Android Application. The android 

application is developed using Blynk 

software or Blynk android application. We 

can supervise the state of sensors connected 

in the Audrino board and we can control the 

modules by simply enabling some options in 

the android application in our smart phone. 

3. Existing System: 

    Previously, a classroom automation 

system that uses IR sensor, Bluetooth and 

GSM to control appliances using android 

application. The motivation behind the 

development of this system is to let people 

know about these technologies, and make 

the system as simple as possible for an 

ordinary person to understand. The result of 

this research is the implementation of 

classroom automation system which 

involves control and automation of class 

appliances through mobile application from 

remote location. 

 

4. Proposed System: 

    The proposed system uses Remote 

Network protocol and.The problem of 

interference can be solved if a specific 

remote network is given to each application. 

The proposed systems controls the fans, 

lights and other devices using android app 

over remote network. This automation 

system uses Raspberry pi which create a 

remote network which programmed by 

using python and all the appliances can be 

controlled by the voice commands on a 

android app.The android app is made using 

android language. It also reduces the need 
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for any personal contact with any of them as 

it delivers a wholesome experience of 

wireless, voice controlled.  

5. System Analysis: 

System Analysis is the process of analyzing 

a system with the potential goal of 

improving or modifying the system. 

Analysis is breaking down the problem into 

smaller elements of study and ultimately 

providing a better solution. During the 

process of system development, Analysis is 

an important aspect. This involves gathering 

and interpreting facts, diagnosing the 

problem and using the information to 

recommend improvements to the system 

ultimately, the goal is to give a 

computerized solution. 

 

5.1 System Study 

Raspbian OS: 

Raspbian is an unofficial port of Debian 

Wheezy armhf with compilation settings as 

adjusted to produce optimized &quot; 

hardfloat&quot; code that will run on the 

Raspberry Pi.This provides significantly 

faster performance for applications to make 

heavy use of floating point arithmetic 

operations. All other applications will also 

gain some performance through the use of 

advanced instructions of the ARMv6 CPU in 

Raspberry Pi. 

Although Raspbian is primarily the efforts 

of Mike Thompson and Peter Green 

(plugwash),it has also benefited greatly from 

the enthusiastic support of Raspberry Pi 

community members who wish to get the 

maximum performance from their device. 

5.1 Requirement Analysis 

Software requirement analysis is the method 

of analysis that examines the requirement. 

Requirement analysis is critical to the 

success or failure of a software project. The 

requirements should be documented, 

actionable, measurable and testable. 

5.2.1 Functional Requirements 

Functional requirements specify which 

output file should be produced from the 

given file they describe the relationship 

between the input and output of the system, 

for each functional requirement a detailed 

description of all data inputs and their 

source and the range of valid inputs are must 

be specified. 

In software engineering, a functional 

requirement defines a function of a software 

system or its component. A function is 

described as a set of inputs, the behaviour, 

and outputs. In requirements engineering, it 

specify the particular results of a system. A 
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requirements analyst generates use cases 

after gathering and validating a set of 

functional requirements. 

 

The Functional Requirements Specification 

documents the operations and activities that 

a system must be able to perform. 

 Functional Requirements should 

include: 

 Descriptions of data to be entered 

into thesystem 

 Descriptions of operations performed 

by eachscreen 

 Descriptions of work-flow 

performed by thesystem 

 Descriptions of system reports or 

otheroutputs 

 Who can enter the data into 

thesystem 

 

The functional requirements for the iot 

based smart classroom automation system 

are: 

 Open the android application 

 Provide voice commands (On/Off) to 

the system. 

 

 

5.2.2 Non Functional Requirements 

In system engineering and requirements 

engineering, a non-functional requirement 

is a requirement that specifies criteria that 

can be used to judge the operation of a 

system, rather than specific behaviors. The 

plan for implementing non-functional 

requirements is detailing the system 

architecture. 

 
1. Usability 

This section includes all of those 

requirements that effect usability. It will be 

very easy to use for the naïve user. The 

software is simple, user-friendly interface so 

that the user can save time and confusion. 

2. Reliability 

The system is more reliable because it uses 

the API‟s developed by googlethat work 

even in noisy environment. Also at receiver 

side python platform is used that makes the 

code more reliable. 

 
3. Performance 

This system exhibits high performance 

because it is well optimised and is 

developed by using high level languages 

which will give response to end user in a 

very less amount of time. 

 
4. Supportability 
 
This system is designed to be cross platform 

supportable. The system is supported on a 

wide range of hardware and any software 

platform. This  

System alsouses python and hence it is 

highly portable. 
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5. Flexibility 

If we intend to increase or extend the 

functionality of the software after it is 

deployed, it should be planned from the 

beginning .New modules can be easily 

integrated to our system without disturbing 

the existing modules or modifying the local 

schema of existing applications. 

5.2 Software Requirement 

The minimal software specifications of the 

proposed system are: 

 Operating System: Raspbian OS. 

 Technology: NLP 

 IDE :Thonny 

5.3 Hardware Requirement 

The minimal hardware specifications of the 

proposed system are: 

 Raspberry Pi 3B+ 

 channel Relay 

 Power supply 

 

6. System Architecture: 

The system architecture system provide the 

android application for user interaction 

purpose. For accessing the application 

system provide user name and password. 

The user simply gives voice command 

through mobile device. This voice command 

is converted into text by using speech 

recognition module. This text is passed to 

the Natural Language Processing. In the 

NLP we used Stop Word Removal 

Algorithm, it identify the operation perform 

on which appliances and appliances are 

control. For mobile device and appliances 

connectivity we used Raspberry Pi as an 

interface. 
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7. CONCLUSION: 

In this project, various concepts of 

Windows, Python, IoT, Android and 

Raspberry Pi has been incorporated in 

order successfully implement the 

system. The system may be employed 

in many places like banks, hospitals, 

labs, and offices etc. that dramatically 

avoid the hazard of unauthorized 

entry. The system is introduced design 

and implementation of a low cost, 

flexible and wireless solution to the 

automation. The system is secured for 

access from any user or intruder. The 

users are expected to acquire pairing 

password for the Raspberry pi and the 

cell phone to access the home 

appliances. This adds a protection 

from unauthorized users. This system 

can be used as platform for any 

appliances that requires ON/OFF 

switching applications. 
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