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Abstract - This paper delineates the design and development of a machine to carry the confidential documents from the 
administrator to the finite number of users in one single floor of an institution, corporate office, libraries or any working 
areas. This machine continues on the black line emphasizing the accuracy and sharp turns using two adjacent wheels and a 
castor wheel. When we juxtapose and compare the Arduino UNO (atmega 328p) and Arduino MEGA (atmega 2560), 
MEGA prevails UNO in advantages like number of input output pins, processing speed and PWM pins. The overall motif of 
this design is to replace the derelict assistants working in the sectors and to have an agile work milieu between the 
employees. In this pilferage world, no commodities are secured and hence the usage of Biometric finger print sensors will 
overcome the interference of the intruders unauthorized persons to access the document carried by the Robot. The GSM 
module integrated in this system to achieve the ease in notifying.  
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I. INTRODUCTION  
 
Robotics is a science and technology that deals with 
the design manufacturing and application of robots. 
The term Robotics was first coined by the science 
fiction writer ISSAC ASIMOV. Robotics has become 
the most evolving field with an exciting and 
accessible tool for teaching and supporting in science, 
technology, engineering, mathematics, design 
principles etc. A Robot is a programmable 
mechanical device that can accomplish the task and 
interact without the aid of human interference, i.e. 
they portray walking, lifting, speech recognition and 
intrinsically anything that human can do. 
 
As technology proliferated, automation has ingrained 
into our daily lives, allowing a complex application to 
become a reality. By this we can extricate energy, 
materials, manpower and time, thus emphasizing its 
importance. Robotics indulges more affordability and 
reusability of equipment as compared to other pre-
packaged options. Hence the quality, accuracy and 
precision are better. 
 
Ascertaining in common place like schools, colleges 
and corporate offices were the working person 
(attenders) carries the circular or memo to each and 
every blocks to reach the news. To revitalize the 
curriculum and meet ever increasing academic 
standards, our idea of building the self-operating. 
Robot is arisen, they carry documents or message to 
each every rooms. To accomplish this we have 
preferred the line following robot, this follow a line 
on its given path with the help of IR sensors. They 
detects the line and sends the information to 
comparator and then to H bridge which controls the 
working of the wheels. Whenever the robot senses 
any obstacle automatically, it stops and the buzzer 

stimulated .The program is set to robot arm to do a 
simple task. 
II. ARCHITECTURE 
 
Splitting up of the whole architecture into two parts 
made the work easier. The two parts in designing the 
hardware structure of self-operating robot. 

 
 
A. Locomotive part  
The locomotive part consist of 3 IR sensors, in which 
2 are used to follow the black line path and other one 
is used for obstacle avoidance. These sensors 
relinquish the input to the robot to follow the 
predefined path. The IC L293d which is used to drive 
two motors at the same time and a buzzer to notify 
the obstacle. 
 
B. Arm Part 
Arm which is of 2 degrees of freedom consist of 5 
servo motors to configure the arm in required 
position, where 2 servo motor at the base and other 2 
at the elbow and one at the end effector, and an IR 
sensor to detect the presence of document in the box 
and an LCD display to ease the user interface. A 
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GSM module to notify the admin via SMS about the 
user information. 
III. HARDWARE 
 
A. ARDUINO MEGA 2560  
The Arduino Mega 2560 is a microcontroller board 
based on the ATmega2560. 

 
 Fig. 1. Arduino mega2560 microcontroller 

 
1) Specifications  

(a) 54 digital I/O pins (14 can be used as PWM 
pins, 16 analog inputs,4 UART’s) 

(b) 16Mhz Crystal Oscillator  
(c) 5v of Operating voltage  
(d) Flash memory of 128kb , SRAM of 8kb and 

4kb of EPROM 
 
B) R303 FINGERPRINT SCANNER 
It is an optical biometric fingerprint reader/sensor 
(R305) module with TTL UART interface for direct 
connections to a microcontroller UART. The user can 
store the finger print abstracts in the module and can 
configure it in 1:1 or 1: N mode for recognizing the 
person. In order to maintain the confidentiality of the 
circular, these sensors are adapted. 

 
Fig. 2.  R305 Fingerprint scanner 

 
1) Specifications 
       a)Operating voltage of 3v or 5v 
       b)Verification speed – 0.3sec 
       c)Scanning speed -0.5sec 
       d)Matching method - 1:N 
 
C) SERVO MOTORS 
A servo is a type of motor that is chronically used in 
robotics. The position of the motor can be controlled 
very precisely which makes it great for steering 
remote control vehicles and robots.  
 
1)Futaba S3003 Standard Servo motor 
Specifications  

(a) Torque – 4.8v (3.17kg-cm) 

(b) Speed – 4.8v(0.23 sec/60°) 
(c) Rotational range- 60° 
(d) Pulse cycle -30ms 

 

 
Fig. 3. Futaba s3003 motor 

 
2) SG90 MICRO SERVO 
As these servos are advantageous in their weight, it is 
used in the end effectors. 

 
Fig. 4. Micro servo motor 

Specification  
(a) Weight- 9g 
(b) Torque 1.8kgf-cm 
(c) Operational speed 0.1s/60° 
(d) Operating voltage 4.8V 

 
D) LIQUID CRYSTAL DISPLAY 16*2 
LCD an, acronym for Liquid Crystal Display 
revolutionized the modern display technology with its 
compactness and versatility. It user and machine 
interface is made easy through this LCD. 

 
Fig. 5. 16x2 LCD 

 
E ) GSM MODULE –SIM808 
It is a Quad band, compact design that combines both 
GSM AND GPS. It is the one of the latest module 
from SIMCOM. It features ultralow power 
consumption in sleep mode, super long stand by time. 
It has high GPs receive sensitivity with 22tracking 
and 66 acquisitions receiver channels .this module is 
controlled by AT commands via UART. 
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Fig. 6. GSM SIM 808 

1) Specifications: 
(a) Supply voltage 3.4V – 4.4V 
(b) Quad band 850/900/1800/1900Mhz 
(c) Interface-  UART 

 
III. SOFTWARE 
 

 
 
The flow of execution starts with the initialization of 
the robot. It includes the setup of input-output pins, 
establishment of serial communication between the 
controller and fingerprint sensor, GSM module. It 
also includes the position reset of the servo motors 
used in the arm. In the beginning the admin is 
requested to place the circular which is to be 
delivered to the authenticated users. Once the system 
comes to know about the presence of the circular 

inside the box, the arm resets to the rest position and 
is ready to move. The machine now continues to the 
predefined path. During the time of movement, if any 
obstacles is sensed by the robot, it notifies the 
humans who are in its working environment to help 
out by clearing the path. When the classroom is 
arrived the arm is set the buzzer glows in order to 
notify the user inside the classroom. In order to ease 
the user and machine interface, 16*2 LCD display is 
embedded which helps the user to follow the further 
instructions. When the user authentication is matched 
with the enrolled fingerprint, the machine delivers the 
circular and waits for the user to return back the 
circular. The GSM module will send the user 
information (name) to the admin. Once after 
receiving back the circular from the user, it continues 
to the same path and delivers the circular to the next 
users.   
 
IV. TESTING AND RESULTS 
 
A) Initial Position of the Servo Before Turning on the 
Power Supply. 
 

 
 
 

 
 

B) After turning on the power supply, the arm tends to 
set to this position (raised position) and waits for the 
admin to place the circular copy inside the box 
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C) The opened box is where the admin is going to 
place the circular to be carried. 

 
 
 

 
 

 
 
D) Once the circular is placed, the IR senses the 
presence of the circular and admin is notified through 
the  LCD 
 
E) The circular carried arm is now set back to the rest 
position and continues to follow the predefined black 
line. 
 
F) Once the IR sensor senses the perpendicular line 
drawn to its path, the robot comes to know that it is 
landed in front of the classroom. The buzzer glows to 
notify the staff inside the classroom. 
 

 
 
 
H) The system waits for the staff to arrive. Once the 
staff is arrived it asks the fingerprint for 
authentication. If the user ID is matched the box is 
disclosed for the user to pick the circular and given an 
unlimited time for the user to read the memo. 
 

 
 
I) After the memo is read, the circular is placed back 
to the opened box and the box is closed and continues 
to the next classroom. 
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CONCLUSION 
 
In this paper we presented the institution assistant 
system which is fully automated. This machine was 
designed in order to mitigate the human to human 
interference. This also gives an agile work 
performance in an institution. The perpendicular line 
we used to halt the robot will be replaced by the RF 
id's in the future work. Unique codes to each and 
every classrooms helps the robot to halt in front of it. 
In order to recognize the authenticated user, mini 
camera can also be used which is added to our future 
work. The GSM module help out the user by avoiding 
the signing at the end of the circular. Robotics is an 
essential component in many modern manufacturing 
industries. As the industries increases, scope for 
robotics also increases. It also trains and educates a 
student in the field of artificial intelligence, 
computer-aided manufacturing, computer integrated 

manufacturing system, computational geometry, 
robot motion planning, digital electronics and micro 
processing. 
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