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Abstract— The objective of this project is to develop smart library management system using robot. This scheme facilitates 
fast issuing, reissuing and returning of book with the help of robotic arm. It provides the book information and library 
associate information to the library management system and does not require the manual typing. In case of any difficulty 
faced by the robot when it does book searching process, the robot halts and sends an alarm. Typically we need librarian to 
pick the book and give up it to the person to whom the books are being issued. This is not easy task in case the library floor 
area is large. Humans take a lot of time for searching the book.  To overcome this problem we are developing automation in 
library to fast diction of books using robotic arm with degrees of freedom. Robotic arm will pick and place book at desired 
location according to sensor data. To implement above mentioned tasks we are using national instruments myRIO model 
which has wide variety of sensors, actuators, and displays. 
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I. INTRODUCTION 
 
The generative modeling approach allows the forecast 
of grasping tasks given tentative sensory data, as well 
as object and grasp selection in a task-oriented 
manner. 
This system is employed in order to substitute human 
tasks. In this project we are developing library 
management system using sensors for. According to 
the sensor data the direction of the robot is controlled. 
By using robotic arm this system detects the books, 
picks that book from source location and places at 
desired location. The LabVIEW program enables the 
robot to travel from a user defined starting point to a 
destination point through avoiding undefined obstacle 
on its route. Robot work based on the “Sense, Think 
and work” model robot senses for obstacle in its 

route, makes a decision to implement collision 
avoidance routine and returns to the process of 
reaching the desired location. In case of any difficulty 
faced by the robot when it does the searching, the 
robot halts and sends an alarm. Books can be 
identified using the pre-programmed data in the 
system which helps to maintain the books in an order. 
Robot will Pick the book and place to desired 
location.  
 
Our system implements book inference and book-
based grasp planning suitable for an artificial agent 
with a specific embodiment, by using RFID 
technology.  
 
II. METHODOLOGY 
 

 

 
Fig.1.proposed system 

 
A. RFID 
Radio-frequency identification make use of 
eletromagnetic fields to transfer data, which 
automatically identify and track tags attached to 
books. The tags hold electronically stored 
information. The tag information is stored in 
memory. The RFID tag includes programmable logic 
for processing the transmission and sensor data, 
respectively.  It can also act as a security device. In 

fact, library budgets are being reduced for personnel, 
making it necessary for libraries to add automation to 
balance for the reduced employees size. Robot gets 
the data of book which going to be search from the 
sensors by using RFID sensors 
 
B. Ultrasonic Sensor 
Ultrasonic sensors are range finding sensors which 
work by transmitting high frequency sound. It 
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calculates distance by measuring the time it takes for 
reflections to come back to the sensor. The ultrasonic 
sensor is used for obstacle detection. Ultrasonic 
sensor transmits the ultrasonic waves from its sensor 
top and receives the ultrasonic waves reflected from 
an entity. The ultrasonic sensor is very dense and has 
a very high performance. The ultrasonic sensor emits 
the short and high frequency signal. 
   
C. myRIO: 
The myRIO is a processing element developed by 
National Instruments. It consists of a dual core ARM 
Cortex A9 processor and a Xilinx FPGA with  analog 
and digital inputs and outputs that can be used. The 
main advantage of using this system is that it is able 
to acquire and process data in real time. NI myRIO is 
a revolutionary hardware/software platform, 
integrated SoC technology from Xilinx, the NI 
myRIO boast a dual-core ARM Cortex  A9 processor 
and an FPGA with 28,000 programmable logic cells. 
  
D. GPS  
The Global Positioning system is a space-
based direction-finding method that provides book 
location. self-directed robots using a GPS sensors, 
which determine latitude, longitude, time, speed, and 
heading. 
 
E. Robotics Module               
Once you are able to obtain data from sensors and 
control your mobile robot’s movement, then apply an 
obstacle avoidance or path planning algorithm. 
After collecting data from sensors robot perform task. 
Robotic arm is mechanical arm usually 
programmable, with similar function to human arm. 
The length of each link can be designed as per 
necessity. It can be of equal or different lengths. An 
end-effector is an entity which can act a grasp on an 
object which is movable .  
 
III. EXPERIMENTAL SIMULATION 
 

A. Arm block diagram in LabVIEW 
 

 
Fig.2. Arm block diagram in LabVIEW 

B. Arm front panel in LabVIEW 
 

 
Fig.3 Arm front panel in LabVIEW 

 

 
Fig.4 x,y ,ø plane 

 
Fig.4 shows the kinematic form of the robot arm. 
Basics of trigonometry give the joint coordinates of 
the robot arm for location and direction of the end 
effector as follows 

 
  
Equation (1), (2) and (3) gives the correlation 
between the effector coordinates and combined 
coordinates. To find the joint coordinates to the 
position of end-effector coordinates (x,y,∅), we needs 
to evaluate the nonlinear equations for θ1,θ2 andθ3. 
Substituting (3) into (1) and (2), θ3 can eliminate so 
that we have two equations in θ1 and θ2: 

 
Rename the Eqn. (4) & (5) as ݔ௣ = x− Lଷ cos∅,   
௣ݕ = y − Lଷ sin∅  for ease.  
From Fig and the law of cosines we get Equation (6). 

cosα =
xଶ + yଶ − Lଵଶ − Lଶଶ  

2LଵLଶ
 

 

∝= A cosቆ
xଶ + yଶ − Lଵଶ − Lଶଶ  

2LଵLଶ
ቇ 

 

 
By executing the Eqn. (6), (7) & (8) using LabVIEW 
we can acquire the robot arm end-effector position. 
By executing Eqns. (7), (9) & (10) we can get the 
correct joint angles.  
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C. Path finding block diagram 
                                                                                          

 
Fig.5 Path finding block diagram 

 
D. Path finding front panel 

 

 
Fig.6 Path finding front panel 

 
CONCLUSIONS 
 
A universal LabVIEW-based test platform has been 
designed, built, and verified systematically with 
myRIO device’s operation control and characteristic 
measurement.  
It simplifies the design process and shortens the 
design cycle, reduces development costs and 
improves product quality. The user can adjust the 

variable parameters of  the robot. This technology can 
also be extended to other robot control such as path 
planning, best possible routing, error compensation 
control and other aspects.The developed method 
exhibits improved search speed and gives accurate 
solution. 
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