
 
International Journal of Research and Scientific Innovation (IJRSI) | Volume III, Issue VI, June 2016 | ISSN 2321–2705   

 

www.rsisinternational.org Page 102 
 

Online Library Management Using Voice Recognizer 

Robot System 

K. Suresh Kumar 

Librarian, Panimalar Engineering College, Chennai – 600 123 

 

Abstract: - This project aims to develop an efficient robot using a 

laser pointer for a library management system. The gestures of 

the robot are designed by its body movements. The robot is 

predesigned with the estimation results of human behavior and is 

capable of receiving the user request and pointing the required 

book using a pointer thereby, the body and head turns towards 

the targeted book. On the other hand a target cannot always be 

pointed directly by the laser pointer as other obstructions may be 

some present in the location. To avoid this, an efficient integrated 

system is designed using three types of guidance for the library 

environment. Java1.5, Java Swing and Java speech software 

along with embedded systems developed with C program and 

Hypertec software were used to design the robot. Here the 

communication is achieved through Wi-Fi with the transmitter 

in the system and the receiver in the battery operated robot. A 

voice recognizer is used to search the data from record. However, 

the voice recognizer can obtain only the dictionary word, the 

pronunciation should match with the searching name. This 

robotic system works efficiently and the experimental results are 

validated effectively. 
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I.  INTRODUCTION 

obotics has pervaded in most fields of today’s 

technology. An autonomous robot capable of 

communicate to humans with certain social behaviors is 

termed a social robot. If the body of the machine functions 

just as a holder of something it cannot be considered as a 

robot. However if the same as sensor abilities along with a 

physical motor it can be considered as a robot. The decisive 

requirements for social robots are the Turning Test to 

determine the robot's communication skills and Isaac 

Asimov's Three Laws of Robotics [1, 2] for its behavior.  A 

robot that interacts and communicates with humans and their 

society with social values, norms and standards will be 

considered to be a social robot.(no proper meaning) Social 

robots will behave and interact according to non-human 

conventions with other autonomous robots. Field trials of 

social robots placed in real-world environments such as 

museums, schools, and train stations have shown great 

success and provided valuable insights into real-world social 

phenomena that cannot be observed in the laboratory [3, 4]. 

The existing library mobile robots are equipped with hands 

that can handle books on a bookshelf [5]. The autonomous 

mobile robot LUCAS has a graphical interface displaying a 

human-like animated character, and acts as a guide for a 

library user in a library. Some mobile robots use upper half of 

the body for guidance and is able to show a direction with 

their hand movement [6]. However, it is not suitable for hands 

to point out a particular spot with accuracy. In this system a 

new guidance method is proposed in which a library user can 

understand easily where a searched book is available within a 

library. A laser pointer is attached to the library robot’s head 

with six degrees of freedom. When the robot explains 

regarding the requested book in the library, it points out a 

target position using the laser spot while its body and head are 

also turned around to the direction of the target.  

Section 2 depicts the detail survey and section 3 give the 

implementation of the proposed work. Section 4 shows the 

experimental results followed by conclusion in section 5. 

II. PROPOSED METHOD 

The client and server side coding used in the server linked to 

the robot were done using Java1.5, Java swing, Java speech 

software. The minimum hardware requirements for the 

proposed autonomous library system are 40 GB hard disk, 128 

MB RAM, Pentium processor, micro phone, robot, laser point. 

The code to control the movements of the robot and the 

associated laser pointer was developed using KEIL C51 

uVision3 with C51 compiler v8.05a. The code was burned 

into AT89S52 microcontroller belonging to the powerful 

8051series microcontrollers. A relay was used to perform ON 

and OFF operations on the robot without any human 

interactions. The proposed robotic system is designed using 

the following methodology. a) Search the book by using either 

voice or keyword. b) Recognizes the words of the voice. c) 

The result of the searched book will be provided by the server 

using the weightage of the keyword. d) The microcontroller 

generates a signal and transfers a radio frequency. The 

receiver section receives the frequency and operated the motor 

of the robot. The motor turns the robot and points the target 

position using the laser spot while its body and head are also 

turned around to the direction of the target. e) The user gets 

the location of the book and the robot turns back to original 

position. Stemming algorithm was used to find out the best 

book by comparing the input term with the total number of 

keywords. The dataflow diagram used in this system is given 

in Fig. 1. 
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Fig. 1 Dataflow diagram of the proposed system 

III. MODULE DESIGN SPECIFICATION 

The use case diagram of the designed system is given in 

Fig. 2 which depicts the following actions 

3.1 Home page: Contains results specifying the list of 

searching books, search done by voice input and keyword 

search and admin login to access the records, to add books or 

delete books. 

3.2 Admin login: Admin login is used to access the admin 

page only by the authenticated persons. They have the rights 

to access the book list and to add or delete the books in book 

list. 

3.3 Add books: Adding books is done only by administrator. 

The module contains book id which must be unique, name, 

description, keywords and location. A location is used to 

specify the book’s position which is used for the embedded 

kit.  

3.4 Delete book: This is similar to add book module. The 

procedure is to choose the book in admin page and then to 

click the delete button. 

 

Fig. 2 Use case diagram of the proposed system 

3.5 Edit book: This module is similar to add book module. 

Admin needs to choose the edit button, after clicking the 

specified book in book list.  

3.6 Searching books: This module is used to search books. 

This can be done by two ways either using voice input, or 

using keyword to search the book from the record. It displays 

the result by the name of the book.  

3.7 Results: Results module is used to display the list of 

search books by denoting the name of the book, its location 

and rank. 

3.8 Enable voice: Enable voice module is used to provide the 

input by through mike. This process can access only the 

dictionary words. In home page an option is available to 

choose ‘provide the input by through mike’. 

3.9 Robot with Laser Point: A laser pointer is attached to the 

library robot’s head with six degrees of freedom. When the 

robot explains where a requested book is in the library, it 

points out a target position using the laser spot while its body 

and head are also turned around to the direction of the target.  

IV. RESULTS AND DISCUSSION 

The client and server side coding used in the server linked to 

the robot were done using Java1.5, Java swing, Java speech 

software. The minimum hardware requirements for the 

proposed autonomous library system are 40 GB hard disk, 128 

MB RAM, Pentium processor, micro phone, robot, laser point. 

The code to control the movements of the robot and the 

associated laser pointer was developed using KEIL C51 

uVision3 with C51 compiler v8.05a. The code was burned 

into AT89S52 microcontroller belonging to the powerful 

8051series microcontrollers. A relay was used to perform ON 

and OFF operations on the robot without any human 

interactions. Experiments were carried out to check whether 

the library robot is capable of searching and identifying books 

based on a user’s request and point them to the user using a 

give the request

guide the user by displaying the 

location

search the best book for given 

request

find out the current location of the 

book

give commands to the robot

receiving the command

server

robot

librarian

can view the location

points the exact position of the 

book using laser light
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laser pointer. The experiments were conducted using the 

following methodology. a) Search the book by using either 

voice or keyword. b) Recognizes the words of the voice. c) 

The result of the searched book will be provided by the server 

using the weightage of the keyword. d) The microcontroller 

generates a signal and transfers a radio frequency. The 

receiver section receives the frequency and operated the motor 

of the robot. The motor turns the robot and points the target 

position using the laser spot while its body and head are also 

turned around to the direction of the target. e) The user gets 

the location of the book and the robot turns back to original 

position. The results are validated using various types of 

testing like a) Unit Testing: In the procedure level testing, the 

inputs are given where expected and obtained results are 

matched thereby eliminating the errors. b) Integration 

Testing: Post testing is performed by integrating the modules 

of the final system with the test data and the results are 

successfully achieved. c) Module Testing: Module testing  is 

done to clear the bugs in the system for various inputs given 

inorder to improve the performance. d) Hypertrm Testing: 

This was performed with Hypertrm software which is 

normally used to test the embedded device. The robot was 

tested by providing a random location as Alphabet value 

where the locations are specified.  

 

V. CONCLUSION 

An efficient technique has been developed in this study 

through which a user can easily locate the required book in the 

library. The librarian robot points out a target or a direction to 

the target using the laser pointer and the user is able to 

understand the guidance easily and intuitively. The validity 

and effectiveness of the proposed method was confirmed with 

the experimental results with two subjects. Further trials are 

planned by installing the proposed robot within the institution. 

The guidance method with voice interaction also needs to be 

checked for various quality metrics for this system. 
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