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Abstract: 
The Internet of Things (IoT) is the network of physical objects or "things" embedded with electronics, software, sensors, and 

network connectivity, which enables these objects to collect and exchange data.  The concept of IOT is used for various creative 

applications to be applied to real world problems. Stock verification is one such problem. This process requires asset scanning 

either using RFID or Barcode. The assets need to be brought to the Scanner for verification. For few assets it is fine to carry it till 

the scanner, but the task becomes tedious if a few hundred assets need to be verified. This process becomes even more difficult 

when a few thousand assets need to be verified. An example of a library can be used to verify books stock. In an average any 

library of an institution will have at least a few thousand books. Stock verification of books is a regular activity, which need to be 

done every year. It is both time consuming and error prone. Hence we propose a portable system in which a device with a barcode 
scanner is moved around and stock verification is done.  
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1. INTRODUCTION 
The Internet of Things (IoT) is the network of physical 

objects—devices, vehicles, buildings and other items 

embedded with electronics, software, sensors, and network 

connectivity that enable these objects to collect and exchange 

data. The IoT allows objects to be sensed and controlled 

remotely across existing network infrastructure, creating 
opportunities for more direct integration of the physical world 

into computer-based systems, and resulting in improved 

efficiency, accuracy and economic benefit. When IoT is 

augmented with sensors and actuators, the technology 

becomes an instance of the more general class of cyber-

physical systems, which also encompasses technologies such 

as smart grids, smart homes [2], intelligent transportation and 

smart cities. Each thing is uniquely identifiable through its 

embedded computing system but is able to interoperate within 

the existing Internet infrastructure [2]. The concept of IOT is 

used for various creative applications to be applied to real 

world problems. Stock verification is one such problem. 
In the previous time libraries were considered as being simply 

a warehouse of books. The books in the libraries were kept 

locked in shelves and they were preserved and not issued; 

consequently the chances of their loss were very rare. As the 

libraries now provide open access service to make the 

holdings available to the users, the loss, damage, and 

misplacement of books is inevitable. To know and replace the 

lost books, and to maintain balance between various subjects, 

and to take adequate precautionary measures, it is necessary to 

do periodical inventory and accounting of the library 

collection. The term stock verification thus came into 

existence with regard to libraries [6].  

In general, there may be three types of environments for stock 

verification of documents in the Library: 

a. Manual library environments: Without the help of 

computers, only staff involved. 

b. Semi-automated library environments: Partial use of 
computers. 

c. Complete automated library environments: Full use of 

computers, Library Management Software, Barcode 

Technology, etc. 

Even though the barcode technology introduced in 

the library stock verification reduces the time of stock 

verification, this process requires book scanning either using 

RFID or Barcode. The books need to be brought to the 

Scanner (Fixed at one place) for verification. For few books it 

is fine to carry them till the scanner, but the task becomes 

tedious if a few hundred books need to be verified. This 

process becomes even more difficult when a few thousand 
books need to be verified. In an average any library of an 

institution will have at least a few thousand books. Stock 

verification of books is a regular activity, which need to be 

done every year. It is both time consuming and error prone. 

Hence it is necessary to develop a system which can save both 

time and efforts by making wireless stock verification of 

books. Thus we propose a system which does wireless stock 

verification of books using a handheld device attached with a 

barcode scanner and sends the data to server for generation of 

reports as required. 
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2. LITERATURE SURVEY 
A literature survey is a critical and in depth evaluation 

of previous research. It is a summary and synopsis of a 

particular area of research, allowing anybody reading the paper 

to establish why you are pursuing this particular research 

program. A good literature survey expands upon the reasons 

behind selecting a particular research question. 

2.1 Existing Systems and their Limitations 
 This section provides information about existing 

system and its drawbacks. 

Libraries traditionally perform the periodic stock verification 

by adopting any one of the methods enumerated as follows: 
I. By accession register. 

II. By separate register with accession numbers in 

consecutive order. 

III. By slips containing accession numbers. 

IV. By numerical counting of documents on the shelves. 

V. By shelf-register cards or shelf-list cards. 

VI. By sample stock verification. 

VII. By making stock verification as a continuous process. 

VIII. By using computers and library management software 

and other automated methods. 

The manual methods are cumbersome, time 
consuming, and more staff members are to be involved. 

Besides chances of errors is very high and sometime's libraries 

are closed partially, if not fully. As a compelling need, 

computers replaced the manual methods. But even with 

computerized stock verification, the accession numbers are to 

be keyed into the computers. When barcodes are used for this 

purpose, the data entry is automatic, errorless, and saving in 

time is ensured. 

Keeping in view, the above automated stock 

verification procedure was adopted by the Central Library, IIT 

Delhi [6] by employing barcode and LibSys facilities so that 

stock verification could be performed easily with less 
manpower. Earlier, manual stocktaking was an exhausting 

exercise as each and every book's detail had to be manually 

entered into the system or registers. Now with the introduction 

of new technology, it is very easy for the library staff to just 

place a scanner on the barcode; the scanner automatically 

passes the scanned information to the common database or 

server. Following process was involved for stock 

verification of documents in the Central Library, IIT 

Delhi: 
1. Barcode scanners are being used for data capturing - 

Scanning of barcode label (accession number) of 
documents. 

2. Putting month and year stamp at the inside back cover 

to ensure that the document was physically verified. 

3.  Returned documents during the stock verification 

period were also verified before shelving. 

4.  Besides, identification of damaged and worn-out 

documents for repair, binding of obsolete volumes, and 

rearrangement and cleaning can also be done 

simultaneously. 

5. Once the data capturing was over, the verification and 

generation of report with LibSys could also be done in a 

short period of time. 

The barcode technology using LibSys [6] software 
played a significant role in the automated systems in spite of 

having some limitations of the technology. This technology is 

an appropriate technology for the management of learning 

resources and library services. Stock verification has become 

easier by using the hand held barcode scanners. The accession 

numbers in the form of the barcode can be scanned and 

matched with the document or information resources database. 

The information about missing resources can be easily 

accessed. Weeding-out resources and updating of records also 

becomes simpler through this process. This is how barcode 

technology helps to verify the stock of the library 
systematically, quickly and accurately. 

Limitations of existing system: 

 Cost of the existing device is high. 

 The verifier has to carry the books till the scanner as 

the scanner and server has wired connection.  

 If the barcodes are damaged or worn-out, then that 

barcode information can neither be read automatically 

nor verified during stock verification. The verifier 

will get to know that it is damaged. 

 It takes more time to read barcode from books. 

 Time taken by the system from verification till 
generation of reports is more. 

2.2 Proposed System 
The system IoT based stock verification using 

Raspberry pi, Barcode Scanner and Android Smartphone 
provides facility of wireless stock verification. The stock 

verifier need not to carry the books near the wired barcode 

scanner for stock verification. Instead of that, the verifier needs 

to carry a portable device called raspberry pi attached with the 

barcode scanner during stock verification process. 

 The scanner can then be used to scan the barcode 

present on the books in the rack. Each time the barcode is 
scanned, its barcode information is stored into the raspberry pi. 

At the end of scanning process, complete information of 

scanned books will be available in the device. 

Later the authorized user can fetch this information by 

logging into the application available on the server. By 

pressing “fetch” option present in the application, server 

fetches all the information from raspberry pi and stores into the 

server database. Later, this information is used to generate 

reports of the stock verification process. The application also 

provides interfaces to maintain a library system i.e. Book 

maintenance, Book issue return, Maintains student, Staff 

catalog etc. The overall system is thus used for complete 
library management. 

Advantages of Proposed System: 

 The verification process being wireless, the verifier 

need not to carry the books till the scanner. 

 The system is cost effective compared to the existing 

system. 

 Less human intervention required. 

 Reports generated are more accurate than any 

traditional systems. 

 Barcode generation is easier and cost effective. 
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3. SYSTEM DESIGN 
Design is one of the most important phases of software 

development. The design is a creative process in which a 

system organization is established that will satisfy the 

functional and non-functional system requirements. Large 

systems are always decomposed into subsystems that provide 

some related set of services. The output of the design process 

is a description of the software architecture. 

 

 

3.1 Architectural Design 

 
  

Figure 3.1 Architectural diagram for IOT based stock 

verification 
 

The architectural Design is decomposed into several 

parts as shown in the Figure 3.1and are as explained below. 

 

 3.1.1 Library Book Rack: 
 The library book rack consists of series of neatly 

arranged books. Each book has a barcode on it. 

 

3.1.2 Barcode Scanner:  
Barcode Scanner is used as a device for scanning barcodes 

present on the books. The scanned barcode information i.e. 

book accession number is eventually stored into the raspberry 

pi device as the barcode scanner is connected and controlled by 
the raspberry pi. 

 

3.1.3 Raspberry Pi:  
The Raspberry Pi is a series of credit card-sized single-board 

computers developed in the United Kingdom by the Raspberry 

Pi Foundation with the intent to promote the teaching of 

basic computer science in schools and developing 

countries. The original Raspberry Pi and Raspberry Pi 2 are 

manufactured in several board configurations through licensed 

manufacturing agreements with Newark element14 (Premier 

Farnell), RS Components and Egoman. The hardware is the 
same across all manufacturers [7]. The firmware is closed-

source. 

3.1.4 Central database Server:  
 It is implemented as a central server with database 

and application to manage the database. The database is for 

Library books and the application is developed using VB.Net 

and MySQL. Each book in the library will be attached with a 

barcode and the same will be stored in the database. 

3.1.5 Android Smartphone: 
 The android Smartphone consists of an application 

through which the stock verifier is able to input the barcode 

information if the barcode is damaged or worn out. As the 
android Smartphone is interfaced with the central database 

server by PHP, the barcode information is eventually stored 

into the database.  

3.1.6 Barcode Generator and Printer: 
The barcode generator is an application present on the 

server and is used to generate the barcodes for book accession 

numbers. A simple Printer is used to print the generated 

barcodes on a paper. The barcode is then fastened on the book. 

4. IMPLEMENTATION 
The different modules in the proposed system are: 

 1. Scanner Module 
 2. Central Database Module 

 3. Android Module 

 4. Barcode Generator 

 

4.1 Scanner Module 
 The main purpose of our system is effective because 

of the second module. The second module comprises of a 

Raspberry PI attached with a Barcode Scanner. This module is 

a portable device having a 5v power supply. Using this device 

the stock verification can be done easily, quickly and without 

any errors. 
This module is coded using Python Programming language on 

the raspberry pi. 

 Python is used to interface the barcode scanner with 

the Raspberry pi 

 Scanning Barcodes and verifying the central database 

is achieved using python. 

4.2 Central Database Module  
This module is implemented as a central server with database 

and application to manage that database. The database is for 

Library books and the application is developed using VB.Net. 

Each book in the library is attached with a barcode and same 

barcode information is stored in the database. 

4.3 Android Module 
The third module works when we encounter objects without 

barcodes. For such objects, we need to use the android 

Smartphone and we need to verify that object. The verified 

information is stored into the database immediately. This 

module is developed using android SDK and will 

communicate with the server directly. 

4.4 Barcode Generator Module 
This module is used to generate barcodes, this module is 

implemented using VB.net technology, and here the user can 

take the print of barcodes which is needed by him. This 
module can generate single barcode or a range of barcodes 

which can be printed on sheet of paper. 

 

5. RESULT 
In this project we have developed an application which has 

interfaces to maintain a library. And a wireless device for 

doing stock verification using barcode scanner. The 

information from the scanning device is sent to the application 

and final reports are generated.  

Here the existing stock verification approach is 

compared with the proposed approach and results are drawn. 
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Table 9.1 depicts how the proposed approach is more reliable 
than the existing approach. 

Parameters  Existing  Approach  Proposed  Approach  

Time (Required 

for stock 

verification)  

Around 3days for 

20,000 volumes  

Saves 75% time for the 

same.  

Manpower  More than one  One person can do the 

work  

Error prone  Yes  No  

Reports  Cannot be generated 

automatically  

Automatic Generation  

Cost involved  High due to more 

human employment  

Less compared to 

existing Approach  

Dependability  Less  High  

Table 9.1 Comparison between Existing approach and 

proposed approach 
 

From the table it is clear that, proposed approach is more cost 

effective, highly dependable, and least error prone. 

The speed of verification can be improved by using powerful 

Wi-Fi Adapters. 

 

 

 

 

 

 

 
 

Figure 9.2 Graphical Representation of Result 
 

According to the survey done, it is found that the time 

taken by the manual stock verification is at least 1 

minute/book. Similarly it takes 66 hours to verify 4000 

volumes. 

But the proposed system verifies 1 book/sec. 
Similarly, upon calculation it is found that it takes just 1 and a 

half hour for verifying and generating reports for 4000 

volumes. 

Thus it is clear from the above graph that the 

proposed system reduces the time of verification by 75%. And 

thus the performance of the proposed system is better than the 

existing system. 

 

APPLICATIONS 

 The proposed system can be deployed in the organizations 

that require verification of stock more often. 

 The system is not restricted only for books verification but 

it can also be used for any type of asset scanning. 

 The System can be used anywhere. 

 The system is applicable in the organizations which has 

less manpower. 

 

CONCLUSION 
 The concept of IOT is used for various creative 

applications to be applied to real world problems. Stock 

verification is one such problem. This process requires asset 

scanning either using RFID or Barcode. The assets need to be 

brought to the Scanner for verification. For few assets it is fine 

to carry it till the scanner, but the task becomes tedious if 

thousands of assets are to be verified. The project overcomes 
the liabilities of the existing stock verification process by 

reducing time complexity and human efforts. The project is 

built with an application to maintain basic library functions 

and a wireless device attached with a barcode scanner to carry 

out stock verification of books. Finally the reports are 

generated as per the basic information that is required in any 

stock verification report. 
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