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Abstract— Service robots are intelligent and helpful agents. 

They decrease the workload of human being and indirectly 

improve human life style. This project proposes an 

autonomous robotic system for a highly securable and 

reliable object transfer arrangement in a building. Assume a 

building with a central office as the object/file sender. An 

ARM based microcontroller LPC2148 is the microcontroller 

used here. It controls and co-ordinates all the process in a very 

effective & fast, real time way by its 32 bit programmed core. 

The microcontroller is programmed with a path algorithm 

from central office to each and every room in that building. 

This robot is provided by a mechanical lock arrangement for 

the secure transfer of objects. The receiver will be able to get 

the object when the correct RFID card is shown. A GSM 

modem is used to inform the sender and receiver before and 

after transaction. 
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I. INTRODUCTION 

Service robots are intelligent and helpful agents. They 

decrease the workload of human being, and indirectly 

improve human lifestyle. According to the report from 

International Federation of Robotics, there is an increase of 

35% more service robots sold for personal and domestics use 

in 2010, compared with 2009. This number shows the 

importance of service robot in our daily life. The robot’s 

ability in performing tasks shows the creativity of the 

designer that designs the robot. Thus it is a crucial task that 

will show the performance of the robot to be considered 

‘friendly’ or potentially dangerous. Daily life assistance is 

one of the most important applications for service robots. For 

comfortable assistance service robots must recognize the 

surrounding conditions correctly, including human motion, 

position of objects and obstacles. It has been able to provide 

significant support to mankind by accomplishing arduous 

tasks that are apparently infeasible for human. Consider in 

case of an educational institution or any other organization 

there are different departments/sections where different 

employees or staffs work with. In the fetch and give 

application of robots, the path through which robot has to 

move must depend upon a line following track. Further the 

sender and the receiver is not aware of the time that when the 

object is being received and sent. There is no medium of 

communication between them hence the communication is 

not effective to ensure proper transferring of files/objects. 

Also there is no proper security for files/objects that is to be 

transferred. So the file/object sent may not reach the correct 

person specified by the sender and it can reach to the hands 

of an unauthorized person. Therefore a safe and security 

provision system has to be developed that aid the robots in 

fetch and give applications. This project proposes an 

embedded autonomous robotic system that transfers 

files/objects for fetch and gives application (from a sender to 

a receiver) in an institution from center office to different 

cabins. The path through which the robot has to move to 

different cabins is predefined in it. So the concept of line 

following robot is not necessary. For safe and secure 

transferring of the objects RFID technology is included. The 

object that is sent reaches the correct person specified by the 

sender. A locking mechanism is also developed with a 

mechanical model that can bring the files/objects from sender 

to corresponding receiver securely. To enhance effective 

communication between sender and receiver GSM module is 

used. 

II. DESIGN OVERVIEW 

The general block diagram of Automated ARM based OT 

robot is shown below. 

 
Fig. 1: Block Diagram 

The block diagram mainly consists of 

Microcontroller, Object sensor, Keypad, LCD, RFID reader, 

Motor driver ICs, DC motor, GSM module, Power supply. 

Microcontroller is the heart of the automated ARM based OT 

robot. ARM based microcontroller LPC2148 is used here. It 

controls and coordinates all the process in a very effective and 

fast manner. The microcontroller is programmed by the path 

algorithm from central office to each and every destination.IR 

sensor /Proximity sensor is used as object sensor. It detects 

the obstacles on the robotic path. Five system keypad is used 

to feed the destination room number and receiving person’s 

ID number. A 16x2 LCD is used. It can display 16 characters 

per line and there are 2 such lines. RFID reader is used to read 

the correct RFID number and thus receiver can open the 

object/file case. The DC motors and L293D motor driver IC 

is used. It is a dual H-bridge IC that can run the motor in two 
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directions. It can work two motors simultaneously. One pair 

of motor and motor driver is used for the movement of robot 

and other pair is used for the mechanical lock system. The 

GSM module is used to inform the sender and receiver before 

and after transaction. The power supply is most important for 

electronic circuits, which provides the required power to 

microcontroller and other electronics devices. Rechargeable 

battery unit is used to provide continuous power supply to the 

whole system. 

III. HARDWARE DETAILS 

A. Microcontroller: 

The micro controller used in this project is LPC2148, which 

is based on a16bit /32bit ARM7TDMI-S CPU with real time 

emulation and embedded trace support. That combines the 

microcontroller with embedded high speed flash memory 

ranging from 32KB to 512KB. The micro controller offers 

high performance and very low power consumption. 

 
Fig. 2: LPC2148 IC 

B. Object Sensor: 

Infrared sensor is used as object sensor. An infrared sensor is 

a device (usually with supporting circuitry) that can detect 

infrared light (which is below the optical spectrum). Infrared 

sensor uses special sensor to modulate IR signal emitted from 

2 IR transmitters and detects the modulated IR signal 

reflected back from a nearby object. This sensor has a built-

in IR LED driver to modulate the IR signal at 38 KHz to 

match the built-in detector. The modulated IR signal 

immunes the sensor from the interferences caused by the 

normal light of a light bulb or the sun light. The module will 

output a HIGH if no object is detected and a LOW if an object 

is detected. 

 
Fig. 3: Infrared sensor 

C. Keypad: 

Keypad is used to feed the destination room number and 

RFID number of receiving person. Here we use a five key 

keypad. It consists of 5 keys that include necessary function 

keys. It helps to give data to the robot. Here push button 

switch is used as the key. This is a small sized switch which 

is used for connecting and disconnecting the circuit. 

D. RFID Reader and Tag: 

EM18 RFID reader is used. It requires a DC voltage of 5V 

and current of 50mA. Its operating frequency is 125KHZ and 

has a range of 10cm. RFID reader is used to read the correct 

RFID number and thus receiver can open the object case. 

RFID tag is small device which stores and sends data to RFID 

reader. 

 
Fig. 4: RFID reader 

E. Lcd Display: 

A 16*2 LCD displays the results of sensors. It consumes low 

power 

 
Fig. 5: LCD display 

F. Motor Driver:  

IC L293Dis a typical motor driver IC which is used to drive 

DC motors on either direction. It is a16 pin IC which can 

control a set of two DC motors simultaneously in any 

direction. It means that it can control two DC motor with a 

single IC. In a single IC there are two H-bridge circuits inside 

it which can rotate two dc motors independently in forward 

and reverse directions. 

 
Fig. 6: Motor Diver IC 

G. GSM Module: 

The GSM module is used to inform the sender and receiver 

before and after transaction. Carry out wireless 

communication with mobile devices via the GSM module. It 

will allow functionality such as receiving SMS in OT robot. 

Use it to send SMS, make and receive calls, and do other 

GSM operations by controlling it through simple AT 

commands from microcontrollers and computers. This GSM 

Modem can accept any GSM network operator SIM card and 

act just like a mobile phone with its own unique phone 

number. 
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Fig. 7: GSM Module 

H. Power Supply to The System: 

The power supply is most important for electronic circuits, 

which provides the required power to microcontroller and 

other electronics devices. Rechargeable battery unit is used. 

The 9 Vdc. 3A battery is used as power supply for the circuit. 

The ARM based microcontroller LPC2148 required 3.3V dc 

for its working and the GSM works on 5 V dc. 

IV. SOFTWARE DETAILS 

A. Embedded System: 

Embedded systems are systems which perform a specific or a 

pre-defined task. It is the combinations of hardware and 

software. It is nothing but a computer inside a product. It is a 

programmable hardware design nothing but an electronic 

chip. A general-purpose definition of embedded systems is 

that they are devices used to control, monitor or assist the 

operation of equipment, machinery or plant. “Embedded” 

reflects the fact that they are an integral part of the system. In 

many cases their embedded may be such that their presence 

is far from obvious to the casual observer and even the 

equipment for some time before being able to conclude that 

an embedded control system was involved in its functioning. 

At the other extreme a general-purpose computer may be used 

to control the operation of a large complex processing plant, 

and its presence will be obvious.  

All embedded systems are or include computers or 

microprocessors. Some of these computers are however very 

simple systems as compared with a personal computer. The 

very simplest embedded systems are capable of performing 

only single functions to meet single functions to meet a single 

predetermined purpose. In more complex systems an 

application program that enables the embedded system to be 

used for a particular purpose in a specific application 

determines the functioning of the embedded systems. The 

ability to have programs means that the same embedded 

system can be used for a variety of different purpose. In some 

cases a microprocessor may be designed in such way that 

application software for a particular purpose can be added to 

the basic software in a second process, after which it is not 

possible to make further changes. The applications software 

on such processors is sometimes referred to as firmware. The 

simplest devices consist of a single microprocessor (often 

called a “chip”), which may itself be packaged with other 

chips in a hybrid systems or Application Specific Integrated 

Circuit (ASIC). Its input comes from a detector or sensor and 

its output goes to a switch or an activator which (for example) 

may start or stop the operation of a machine or, operating a 

value, may control the flow of fuel to an engine. 

B. Programming Details 

The software used here is Keil micro- vision IDE 

and the language used for programming is Embedded C. It is 

a set of language extensions for the C programming language 

by the C standards committee to address commonality issues 

that exist between C extensions for different embedded 

systems. It uses most of the syntax and semantics of standard 

C, e.g.; main () function, variable definition, data type 

declaration, conditional statements (if, switch), loops (while, 

for), functions, arrays and strings, structures and union, bit 

operations, macros, unions, etc. It is reasonably simpler to 

learn, understand, program and debug. Compared to 

assembly language, C code written is more reliable and 

scalable, more portable between different platforms. C 

compilers are available for almost all embedded devices in 

use today, and there is a large pool of experienced C 

programmers. It supports access to I/O and provides ease of 

management of large embedded projects 

V. PROJECT OUTCOME 

We are proud to express our delight as the project 

“Automated ARM Based OT Robot” that we embarked upon 

is successfully finished within the target date. The project 

gave us more confidence that we will be able to put in 

practice, whatever theoretical knowledge we gained during 

our course of study till now. It really persuades us to do more 

and more, perhaps in better way in our future. In this project 

the microcontroller is programmed with the path algorithm 

from central office to each and every room in that building. 

The robot contains mechanically arranged lock to keep the 

object/file safely from sender. The object/file is put in the 

case and the case gets locked. Next feed the receiving 

person’s ID through the keypad. A request message goes to 

the specified person asking for the destination room number. 

The receiving person sends a message to robot, the 

destination room number. Then the robot identifies the 

number and reaches the destination through the programmed 

path with the object/file case. At the destination room, the 

case gets opened when the correct RFID card is shown. If a 

wrong RFID card is shown, the robot returns back the 

object/file safely to the central office. A GSM modem 

informs the sender and receiver before and after transaction. 

 
Fig. 8: Front view of the robot 
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Fig. 9: Side view of the robot 

VI. CONCLUSION 

The project that have undertaken has helped us to gain a better 

perspective on various aspects related to the course of study 

as well as practical knowledge of electronic equipment and 

communication. The extensive capabilities of this system are 

what make it so interesting. In conclusion, the OT Robot is 

able to read data from RFID tag and transfer the object in safe 

and secure way. The OT robot moves itself to reach the 

destination by the path algorithm fed to the microcontroller. 

The locking mechanism enhances the security of the object. 

All the objectives are achieved and with due consideration, 

the same idea can be generalized for other application, such 

as book keeping robot, tagging robot, etc. Presence of every 

module has been reasoned out and placed carefully thus 

contribute to the best working of the unit. By using highly 

advanced IC’s and with the help of growing technology the 

project has been successfully implemented. Embedded 

systems are emerging as a technology with high potential. In 

the past decades microprocessor based embed system ruled 

the market. The last decade witnessed the revolution of 

microcontroller based embedded system. 

VII. FUTURE SCOPE 

The project we have undertaken can be used as a reference or 

as a base for realizing a scheme to be implemented in other 

projects of greater level such as a part of detecting obstacle 

and beep alarm design such a way that robot which can detect 

object and change the path. Instead of path algorithm we can 

implement the RFID in each room so that the robot can 

transfer files from anywhere. Apart from sending file/object 

we can send voice message or instruction to the receiver. 

Moreover an additional algorithm such as Fuzzy logic or 

generic algorithm can be implemented for the robot to take its 

own decisions to find a path when it is confronted by 

obstacles. Further programming can be done along with 

extraordinary sensors, for the robot dedicating to do arduous 

tasks or do multitasking. 
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