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Abstract— In this project we have built the smart lab assistant 

cum automation system which will monitor all the 

equipment’s in our lab so that if some stoles this equipment 

like mouse or keyboard or also the expensive equipment’s 

like processor boards then the system will generate the 

notification that this thing is not their so the lab in-charge will 

get notification about this so that they can track all devices in 

the lab. And also we will count number of students entering 

to the lab. So that count will be saved automatically to the 

main server of lab so that there is no longer need to count the 

number of student entering to the lab manually.    
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I. INTRODUCTION 

In this, project we have Implemented IOT based Device 

Tracking Facility. Right now, in any colleges or in institutes 

there was no any facility of Labs Equipment tracking means 

to avoid devices from getting stolen. Today we solve this 

problem with the help of lab In-charge this is again the 

manual task so it can cause the problems in lack of presence 

of lab in-charge devices might get stolen. To overcome this 

problem, we have Integrated Small Wi-Fi Chips on all 

devices of lab. Wi-Fi (Short for Wireless Fidelity) is a 

wireless technology that uses radio frequency to transmit data 

through the air. Wi-Fi has initial speeds of 1mbps to 2mbps. 

Wi-Fi transmits data in the frequency band of 2.4 GHz. It 

implements the concept of frequency division multiplexing 

technology. Range of Wi-Fi technology is 40-300 feet.  This 

Wi-Fi Chips we are scanning with help of our System for 

Every Second of time interval. Because of Wi-Fi chips they 

have specified range of Signal. The controlling device for the 

security in the project is a Arduino UNO. The data sent from 

PC over Wi-Fi will be received by Wi-Fi module connected 

to   Arduino UNO. So, whenever anyone stole this Devices or 

Move it away from lab system generates the Voice Alert and 

Main Lab In-charge also gets An SMS notification about 

Device Stolen or Misplacement report with Device ID. So, it 

is Easy to Lab-In Charge to track it immediately and took the 

action on it.   

II. LITERATURE REVIEW 

1) Ali Findik∗, Ozgun Pinarer†, Sultan Turhan† ∗Alfion 

Yazılım Çözümleri, “Lazer Barkod Destekli Cerrahi 

AletTakipSistemi Laser Barcode-based Surgical 

Instrument Tracking System”, [1]this paper presents a 

study on the surgical instruments which are an 

indispensable part of health institutions. In the study, an 

application-based software approach is introduced to 

track the surgical instruments on which square barcodes 

were placed via laser printers. Either in the literature or 

in the industrial sense, the surgical instrument tracking 

systems is at the prototype stage. The result of the 

feasibility studies clearly indicates the major 

requirements of this industrial domain: Turkish and user-

friendly interface, efficiency and dynamic surgical 

instrument tracking system. In order to answer these 

needs, in this paper, Surgical Instrument Tracking 

System (CATS), which performs the 

monitoring/tracking of surgical instruments in health 

institutions, is presented. In particular, the track of these 

tools is provided via optic barcode readers and user-

friendly workstations that are placed in various units of 

the healthcare institution (especially in centralized 

sterilization unit). With this study, every phase of 

sterilization cycle can be controlled. The system also 

aims to prevent the loss  

2) VinodChoudhary, AniketParab, SatyjeetBhapkar, 

Niteshjaha, MsMedha “IOT-HAS VIA WI-FI 

MODULE”,(2016) [2]Paper proposes a low cost, secure 

auto-configurable, remotely controlled solution. The 

approach discussed in the paper is novel and has 

achieved the target to control home appliances remotely 

using the Wi-Fi technology to connect and satisfying 

user needs and requirements. Wi-Fi technology is 

capable solution has proved to be controlled through 

remote, provide home security and is cost effective as 

compared to the previously existing systems. The home 

automation using Internet of Things has be 

experimentally proven to work satisfactorily by 

connecting simple appliances to it and the appliances 

were successfully controlled remotely through internet. 

3) Quanbin Chen,Min Gao, Jian Ma, Dian Zhang, Lionel M. 

Ni and Yunhao Liu “moving object counting using 

ultrasonic sensor networks”, (2008) [3]Counting the 

number of moving objects in a given area has many 

practical applications. By investigating a series of state-

of-the-art technologies, we propose a Moving Object 

Counting approach using Ultrasonic Sensor networks 

(MOCUS). In MOCUS, we deploy a network of three-

node ultrasound sensor clusters, with each cluster having 

one ultrasound transmitting node and two ultrasound 

receiving nodes. Such three-node sensor clusters can 

successfully offset interference problems and accurately 

detect the direction of moving objects. In order to cover 

a wide area, MOCUS employs multiple sensor clusters, 

forming a wireless sensor network. To alleviate the 

impact of object moving velocity, shape of objects and 

distinguish closely tied multiple objects, we introduce 

intra-cluster analysis and inter-cluster cooperation 

techniques. We deploy a MOCUS prototype in our lab 

and evaluate the design through extensive experiments.  

4) P Pavan Kumar, G TirumalaVasu “IoT-Has via Wi-Fi 

Module”,(2015) [4]: The system consists of a micro 

Web-server based on Arduino Mega ADK with Wi-Fi 

shield, hardware interface modules and the Android 

compatible Smart phone app. The architecture presented 

in this work can be customized in different ways in order 

to accommodate different application scenarios with 

minimum recoding and design i.e. each time a new 

device is added to the micro Web-server.  
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5) Mary Cherian1, Hitesh Kumar P2 “Implementation of a 

Secure and Smart Lab with Wireless Sensor Network”, 

(2012) [5] Application of wireless technologies in smart 

home automation has gained high emphasis due to its 

ease of operation and maintenance. The smart home 

automation extended to college laboratories to form a 

smart lab is the main idea of this paper. The description 

of real-time implementation of smart lab is presented in 

this paper. The implementation of smart lab is based on 

combination of two modules: 1) Ambient lighting 

module and 2) Security module. The modules are 

implemented by the use of Passive infrared sensor (PIR) 

and environment sensor (ES). 

III. PROPOSED SYSTEM 

 
Fig. 1: Block diagram for Smart Lab Assistant with 

Instrument Security 

The security system comprises of an Arduino Uno 

microcontroller and Wi-Fi modules. These all Wi-Fi chips 

will connect to the main sever access point of Wi-Fi. This will 

give exact no of count of devices present in the Lab. If any 

device goes out of range of the server then the sever will 

generate the voice based narration alert through mini MP3 

module with the SMS send to the Lab in charge by using 

Fast2SMS server. 

We are using the MySQL and Google firebase 

clouds for data processing and information storage purpose. 

The sensor is interfaced with Arduino microcontroller. This 

counter can count people in both direction. The whole system 

can be powered from 12V DC power supply. It consist of 

different hardware components mainly, 

1) Arduino Uno (ATMega328) 

2) ESP8266 Wi-Fi Module  

3) DF MP3 Mini Player 

4) Ultrasonic Sensor 

5) Power supply 

A. Arduino Uno (ATMega328): 

The high-performance Microchip Pico Power 8-bit AVR 

RISC-based microcontroller combines 32KB ISP flash 

memory with read-write capabilities, it has 1024B EEPROM, 

2KB SRAM, 23 general purpose I/O lines, 32 general purpose 

working registers, three flexible timer/counters with compare 

modes. It has internal and external interrupts, serial 

programmable USART, a byte-oriented 2-wire serial 

interface, SPI serial port, a 6-channel 10-bit A/D converter  

programmable watchdog timer with internal oscillator, and 

five software selectable power saving modes. The device 

operates between 1.8-5.5 volts.  

B. ESP8266 Wi-Fi Module: 

The data is transmitted wirelessly through website to 

ESP8266 module which controls the sources of energy. The 

transmitted data is controlled remotely using IOT. This 

enables user to have flexible control mechanism remotely 

through a secured internet web connection. This system helps 

the user to control the sources of energy, manually and 

remotely using smart phone or personal computer. This 

system is very efficient, cheaper and flexible in operation. 

C. DF MP3 Mini Player: 

The DF Player Mini is a small and low price MP3 module 

with a simplified output directly to the speaker. The module 

can be stand-alone module with attached battery, speaker and 

push buttons or used in combination with an Arduino UNO 

or any other with reception/transmission capabilities. It has 

24 -bit DAC output, support for dynamic range 90dB .Signal 

to noise ratio support 85dB.fully supports to FAT16, FAT32 

file system. It support 32G of the TF card and 32G of U disk, 

64M bytes NORFLASH. It has variety of control modes, I/O 

control mode, serial mode, AD button control modes. 

D. Ultrasonic Sensor: 

It is capable of detection of moving object. It is used to sense 

certain Characteristic in its surroundings by emitting infrared 

radiation. Operating voltage DC: 5V.Operating current: 

15mA.Operating frequency: 40KHz.Farthest range: 4m. 

Nearest range:2 cm. 

E. Power Supply: 

It provides a 5V supply for the arduino. 
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IV. CONCLUSION 

This way we have created the Smart Lab Assistant and 

Instruments Security System. Which will reduce the work of 

Lab in charge and secured Lab instrument automatically 

without the help of human efforts. And also we can count 

number of student entering and leaving the Lab.  
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