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Abstract— The Advancement of Automation technology now 

a day, as information sensing, communication, monitoring, 

and control become more sophisticated and ubiquitous. The 

idea behind this project is to design and implementation of 

Computer Laboratory Automation System that uses Internet 

of Things (IOT) integration as a network infrastructure 

connecting to its components. Like we all know that more 

usages of a hardware are become non-existed or frequently 

faulty. Therefore, the better option is, increase the usages of 

software over hardware to protect the environment from e-

waste.  This project aims to increase the use of software 

technology to automate the Computer Laboratory by mobile 

phones using the aforementioned approach. This system 

consists of two main components; the first part is the single 

board microcontroller (Arduino Uno R3 SMD Development 

Board), which controls the input command receive from 

mobile phone via Bluetooth and send it to relay, which is 

connected to panel controller of the computer via mother 

board. Second part is the Bluetooth module (HC-05), which 

is work as an interface between android mobile phone 

application and the microcontroller. If my work is continued 

and my system is made more efficient, this could be a 

breakthrough for computer laboratory automation because it 

does not require the aid of a human at any point during the 

monitoring and controlling phase except hands on mobile 

phone. The same project can be scale up as additional 

functionalities like monitoring of more computer 

functionality. 
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I. INTRODUCTION 

Computer Laboratory Automation refers to controlling of the 

computers with the help of different tools and technologies, 

controlling of devices through Bluetooth, Wi-Fi, GSM and 

internet etc.  

A. Need for the Computer Laboratory Automation 

Computer Laboratory Automation is a method to control or 

monitor computers from remote places by means of a 

smartphone or computer. Computer Laboratory Automation 

not only helps you control the computers but also helps 

saving energy too like it helps detecting devices on standby 

and turn them off when not in use and thus saves energy. Like 

we all know that more usages of a hardware are become non-

existence or faulty. Therefore, the better option is to increase 

the usages of software over hardware to protect the 

environment from e-waste. 

[1] Gartner forecasts that 14.2 billion connected 

things will be in use in 2019, and that the total will reach 25 

billion by 2021, which is approximately 30% higher than 

previous year. 

B. Basic Components used in My Model 

Device, a monitor can be a mobile phone or a computer. 

Transmission mode, Bluetooth (HC-05 

master/slave), Wi-Fi or through Internet. 

Microcontroller, a central hardware component that 

communicates with the computers via relay and the users. 

Arduino is an open source hardware board freely available 

with designs and codes on the official website of Arduino. 

II. LITERATURE REVIEW 

A. Automation Using Bluetooth and Android Application 

Automation system that uses Bluetooth [2] uses a centralized 

system to control the devices and is design in such a way that 

it can turn the devices on/off according to the user wishes. 

The Hardware interface module consists of Arduino UNO 

microprocessor, Bluetooth module and relays. The Arduino 

microcontroller is the main controller that performs the 

necessary actions that needs to be carried out. As Bluetooth 

works only in a certain and comparatively small range the 

system is only accessible if both the controller and phone are 

reachable to each other. However, Bluetooth only works in a 

certain range and hence the user always needs to be in the 

range of the microcontroller in order to send commands. 

B. Automation System using GSM 

Mobile phone is a revolutionary invention of the century. It 

was primarily design for making and receiving calls and text 

messages. Because of the mobile phone and GSM 

technology, the GSM based automation is lure to research. 

The system controls the devices, using the simple GSM based 

phone, just by sending SMS through his phone. 

Arduino is use for central controlling whole the 

process. Here we have used GSM wireless communication 

for controlling appliances. Send some commands for 

controlling AC appliances. After receiving given commands 

by Arduino through GSM, Arduino send signal to relays, to 

switch ON or OFF the devices using a relay driver. [3] 

III. EQUIPMENT AND METHODOLOGY 

A. Proposed Architecture of CLAS 

The core of the proposed Computer laboratory automation 

system consists of two main hardware components: The 

Arduino microcontroller board, which is flexible, 

inexpensive, offers a variety of digital and analog inputs, 

serial interface and digital and PWM outputs and the HC 05 

(master/slave) Bluetooth module that receive the input 

command from android application. Arduino is easy to use 

and can be connect to computer via USB and communicates 

using standard serial protocol. 

An android enabled mobile phone hosts the users 

through an android application and Arduino control algorithm 

that enables the user to access the computer system through 

it. A number of computer system are connecting through 

relay module, which is controlled and connected to ports of 

the microcontroller board. The computer system can be 
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controlled or accessed through the system user. The 

architecture of the proposed system developed is showing in 

the Fig. 1. 

 
Fig. 1: Proposed architecture of CLAS. 

B. Hardware Design 

Hardware system contains a single board microcontroller 

(Arduino UNO R3 board) with 5V DC power supply, a 

Bluetooth HC 05 Master/Slave module, and 5V 4-channel 

relay module. Apart from that, we also need an android-based 

mobile phone with an android application that firstly need to 

pair with the Bluetooth module and after lunching the 

application it should be connect with the Bluetooth module of 

our system. 

The system design of the CLAS is shown in the Fig. 

2. In the figure we can clearly see that the power switch pin 

of panel controller of motherboard of computer CPU is 

connected with the one of the channel of 5V 4-channel relay 

module and it has also connected to the power button of CPU. 

It means that the computer system can ON/OFF with android 

application as well as with the power button. The mechanism 

of starting up and shutting down the computer system is 

works only as shorting the circuit by connecting and 

removing the power switch wires of panel controller that why 

I am connecting the circuit relay to panel controller instead of 

main supply to SMPS. 

 
Fig. 2: Hardware design of the CLAS. 

C. Flow Chart of the system 

 
Fig. 3: Flow chart of the CLAS. 

IV. RESULTS AND DISCUSSION 

A. Results of CLAS 

After connecting the system component, uploading the code 

to microcontroller and installing the android application in 

mobile phone, this is the time to run the CLAS. In order to 

run the system, the mobile phone must pair with the Bluetooth 

module and the android application is connecting to the 

Bluetooth. After the connection now, you can control your 

computer systems from your android application by simple 

tapping to the control buttons that are available on the screen. 

The screen shots of performing the actions are as follows: 

 
Fig. 4: Home screen of CLAS android app. 
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Initially the application is showing the message 

“RELAY BOARD IS NOT CONNECTED” after launching 

the CLAS android application because the application is not 

connected to the Bluetooth. 

By tapping on the “ON/OFF Bluetooth” button, a list 

of all Bluetooth paired devices of your phone will appear on 

the screen and you have to choose your Bluetooth module by 

simple tap on it. Make sure you already have to pair your 

mobile phone with the Bluetooth module. 

After selecting the Bluetooth module, the 

application will show the message “RELAY BOARD 

CONNECTED”. This means that your application is connect 

to the Bluetooth and you can now control your computer 

systems from your smart phone by simple tap on the 

particular button. 

 
Fig. 5: Relay board connected to the mobile phone. 

Now choose the computer system that you want to 

start up or shut down. By this application, we can control only 

four-computer system. This is because I am taking the 4-

channel relay module by which only four computers can 

connect. 

B. Performance of CLAS 

The performance of this system is stand out clean on the 

expectations. The actual result of this system is working as 

expected result. The only thing that matter is implementation 

and installation of this system at the premises is a complex 

task because the circuit is made through the different 

components and connecting to each other via jumper wires. 

If we are able to make it as a single unit and each computer 

system have panel controller with male/female connecting 

pins then this system can install and implement at the 

premises very easily. 

V. CONCLUSION AND FUTURE SCOPE 

A. Conclusion 

Due to the less time available for the completion of the 

project, I have to conclude my project only at controlling 

(Start-Up/Shut-Down) the computer system. Therefore, at the 

end of the completion of the project with each and every 

desired goals achieved it will be a big success and a new 

achievement in the automation industry as the project will 

prove to be the unique of its kind.  

Converting the regular routine work into connected 

work and linking them into smart automation system is a 

complex process. However, the users experience must be 

easy and intuitive. By achieving the ease of use through entire 

process including purchase, installation configuration, 

operation and management of CLAS, smart lab technology 

can be made more popular and accessible to everyone. 

B. Future Scope 

In future, if further work will be done on this project then a 

number of additional systems may be developed as follows: 

1) CLAS using IOT with internet [4] 

Computer Laboratory Automation System can be accessed 

from the web browser of any local PC in the same LAN using 

server IP, or remotely from any PC or mobile handheld device 

connected to the internet with appropriate web browser 

through server real IP (internet IP). 

2) Complete control over the computers by using CLAS 

If the CLAS system is further expand as a technological 

aspect, then we can completely control the computers from 

mobile phones. This can be including status of the computer 

system, hardware fault detection, network connectivity 

troubleshooting etc. 

The proposed work utilizes the resources and 

provide comprehensive solution for computer automation 

resulting in decreasing cost and time. In near future authors 

will propose an economical and efficient system, which will 

be easy to use and control various computers through single 

window. Moreover, robust and improved architecture will 

satisfy the greater needs of controlling and monitoring.  

Microcontrollers can have made by integrating 

different IC’s and hence the whole system can have made 

much more small and more feature rich. [5] 
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