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Abstract- As its name indicates, we try to make a vehicle 

which climbs the stair and walk in the surface as well. The 
vehicle is controlled by the help of radio frequency wave. 

Basically it is made of Microcontroller (89s51), decoder, 
encoder, Transmitter, Receiver, motor drivers and motors .The 
vehicle is operated by a remote control consist of Transmitter 

and Receiver circuit which sends the control signal. The 
control signal is decoded and applied to Microcontroller which 

performs the motion of the vehicle. Since the programming 

part is loaded in Microcontroller and is implemented according 
to our instruction we tell it a Robot[1]. For its motion we 

connected four tri-wheels with four D.C motor (3.5rpm) which 
can operate individually to control the motion..We are using 3 

motor drivers to drive motors that is one motor driver for 2 
motors. In this project, 8051 Microcontroller will be used as a 

control system to control this robot with the program wrote and 
saved in 8051. One program will be written to decide the 

movement of the robot where as this program will state the 

output signal of 8051 which will be sent to motor driver which 
act as an interface between 8051 and motor. Motors will rotate 

based on the output signal from 8051 and the Robot will walk 
as the motors rotate[2]. 
 

Keywords-  Embedded systems,Microcontroller, Transmitter, 

Receiver, Robot. 

 

1.  Introduction  
A Robot is an electromechanical machine that is guided 

by a computer or electronic circuit. This project is to 

design and develop a walking Robot with tri-wheels 

which will climb stairs and walk over the smooth 

surface as well. There are many types of walking 

Robots- biped robots, quadruped Robots, hexapod 

Robots etc. We are making a quadruped Robot with 4 

tri-wheels and 6 motors to drive the wheels since one 

motor for 2 wheels.   
Climbing on stairs and walking of Robot is based on the 

principle of RF and Microcontroller , RF is the wireless 

transmission of data by digital radio signals at a 

particular frequency ,Transmitter which will start 

transmitting RF signals only when the  speed  is high 

otherwise no transmission .It has a Receiver which 

catches these transmitted RF signal and displayed on 

LED. Tri-wheels are used in our project[3]. Both of the 

above pairs of RF links have the exact same pins and the 

exact same stuff. That means that they are virtually 

identical to each other in both appearance and function. 

Our project consists of the following components: 

Microcontroller (AT89s52), R.F[4]. Transmitter 
(STT433), R.F. Receiver (STR433), Encoder (HT12E), 

Decoder (HT12D), Motor. Driver(L293D).  

 

2. Embedded Systems 
 

Microcontroller (AT89s52) is a 16 pin device. The 

following feature of Microcontroller (AT89s52) is: - 
4.0V to 5.5V Operating Range, Dual Data Pointer, 

Power-off Flag, 256 x 8 - bit Internal RAM, 32 

Programmable I/O Lines, and Three 16-bit 

Timer/Counters. Microcontrollers are designed for 

embedded applications, in contrast to 

the  microprocessors used in personal computers or other 

general purpose applications. 

 

Microcontrollers are used in automatically controlled 

products and devices, such as automobile engine control 

systems, implantable medical devices, remote controls, 
office machines, appliances, power tools, toys and 

other embedded systems. By reducing the size and cost 

compared to a design that uses a separate 

microprocessor, memory, and input/output devices, 

Microcontrollers make it economical to digitally control 

even more devices and processes. Mixed 

signal Microcontrollers are common, integrating analog 

components needed to control non-digital electronic 

systems. 
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Figure 1: Transmitter Section 
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Figure 2: Receiver Section 

 

Transmitter can be powered by any voltage (Vcc) 

between 1.5V and 12V. The higher the voltage , the 

stronger the RF signal becomes. Just make sure not to 

exceed 12V because if you do the Transmitter will 

break, which is bad. The data that the Microcontroller 

will be sending will go into the pin labeled "Data In" 

.We also learn in the datasheet that the Transmitter 

needs 20 milliseconds to start up. The Receiver needs 
between 4.5V and 5.5V to power it. This means we will 

be feeding the Vcc pin of the Receiver ( the pin that you 

use to power up the Receiver) a regulated 5V supply. 

The Receiver will output any data it receives through 

Pin 2 , which is labeled "Digital Data Output". Pin 3, 

labeled "Linear Output/Test" is for testing out the 

Receiver, and we will not be using it at all. It takes the 

receiver around 30 milliseconds to start up. Since 

Microcontrollers need a regulated 5V power source we 

will make one ourselves. It is extremely easy . All you 

need is a 5V Voltage Regulator chip ( common ones are 

the 7805) and if you want you can add two capacitors to 
smooth out the current - its recommended but not 

necessary[4]. A Transmitter or radio Transmitter is an 

electronic device which, with the aid of an antenna, 

produces radio waves. The Transmitter itself generates a 

frequency Transmitter can be a separate piece of 

electronic equipment, or an electrical circuit within 

another electronic device.             

 

A Transmitter and Receiver combined in one unit are 

called a transceiver. The term Transmitter is often 

abbreviated" XMTR" or "TX" in technical documents. 
The purpose of most Transmitters is radio 

communication of information over a distance. The 

information is provided to the Transmitter in the form of 

an electronic signal, such as an audio (sound) signal 

from a microphone, a video (TV) signal from a TV 

camera, or in wireless networking devices a digital 

signal from a computer .The Transmitter combines the 

information signal to be carried with the radiofrequency 

signal which generates the radio waves, which is often 

called the carrier. This process is called modulation. The 

information can be added to the carrier in several 

different ways, in different types of Transmitter. In an 
amplitude modulation (AM) Transmitter, the 

information is added to the radio signal by varying its 

amplitude (strength). In a frequency modulation (FM) 

Transmitter, it is added by varying the radio signal's 

frequency slightly. Many other types of modulation are 

used .A radio Transmitter is an electronic circuit which 

transforms electric power from a battery or electrical 

mains into a radio frequency alternating current, which 

reverses direction millions to billions of times per 
second. The energy in such a rapidly-reversing current 

can radiate off a conductor (the antenna) as 

electromagnetic waves (radio waves). The Transmitter 

also "piggybacks" information, such as an audio or video 

signal, onto the radio frequency current to be carried by 

the radio waves. When they strike the antenna of a radio 

Receiver, the waves excite similar (but less powerful) 

radio frequency currents in it 

 

 
 

Figure 3 Ht12e Pin Configuration 

 

Figure 4 Ht12d Pin Configuration 
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The HT12E encoder is capable of encoding information 

which consists of N address bits and 12-N data bits. 

Each address/data input can be set to one of the two 

logic states. The programmed addresses/data are 

transmitted together with the header bits via an RF or an 

infrared transmission medium upon receipt of a trigger 
signal. The address pins are usually set to transmit 

particular security codes by DIP switches or PCB 

wiring, while the data is selected using push buttons or 

electronic switches. When a transmission enable signal 

is applied, the encoder scans and transmits the status of 

the 18 bits of address/data serially in the order A0 to A9, 

D0 to D7 the status of each address/data pin can be 

individually preset to logic high, low. 

 

The radio Receiver extracts the information from the 

received waves. A practical radio Transmitter usually 

consists of these parts:- 

 

1. A power supply circuit to transform the input 

electrical power to the higher voltages needed to 

produce the required power output. 

 

2. Electronic oscillator circuit to generate the radio 

frequency signal this usually generates a sine wave of 

constant amplitude often called the carrier wave. In most 

modern Transmitters this is a crystal oscillator in which 

the frequency is precisely controlled by the vibrations of 

quartz. 
                                

3. A modulator circuit to add the information to be 

transmitted to the carrier wave produced by the 

oscillator. This is done by varying some aspect of the 

carrier wave. The information is provided to the 

Transmitter either in the form of an audio signal, which 

represents sound, a video signal, or for data in the form 

of a binary digital signal. 

 

The decoders receive serial addresses and data from a 

programmed series of encoders that are transmitted by a 

carrier using an RF or an IR transmission medium. They 
compare the serial input data three times continuously 

with their local addresses. If no error or unmatched 

codes are found, the input data codes are decoded and 

then transferred to the output pins. The VT pin also goes 

high to indicate a valid transmission. For proper 

operation a pair of encoder/decoder pair with the same 

number of address and data format should be selected. 

From that series of encoders that are transmitted by a 

carrier using an RF or an IR transmission medium. It 

then compares the serial input data twice continuously 

with its local address. If no errors or unmatched codes 

are encountered, the input data codes are decoded and 

then transferred to the output pins .The VT pin also goes 

high to indicate a valid transmission. 

 

 

 

 

3. Methodology  

The STT-433 is ideal for remote control applications 

where low cost and longer range is required. The 

Transmitter operates from a 1.5-12V supply, making it 

ideal for battery-powered applications..The STT-433 

suitable for high volume applications. The purpose of 

most Transmitters is radio communication of 

information over a distance. The information is provided 

to the Transmitter in the form of an electronic signal, 

such as an audio (sound) signal from a microphone, a 

video (TV) signal from a TV camera, or in wireless 

networking devices a digital signal from a computer. 

The Transmitter combines the information signal to be 

carried with the radio frequency signal which generates 

the radio waves, which is often called the carrier. This 

process is called modulation.  
 

The information can be added to the carrier in several 

different ways, in different types of Transmitter. In an 

amplitude modulation (AM) Transmitter, the 

information is added to the radio signal by varying its 

amplitude (strength). In a frequency modulation (FM) 

Transmitter, it is added by varying the radio signal's 

frequency slightly. Many other types of modulation are 

used. A radio Transmitter is an electronic circuit which 

transforms electric power from a battery or electrical 

mains into a radio frequency alternating current, which 

reverses direction millions to billions of times per 
second. The energy in such a rapidly-reversing current 

can radiate off a conductor (the antenna) as 

electromagnetic waves (radio waves). The Transmitter 

also "piggybacks" information, such as an audio or video 

signal, onto the radio frequency current to be carried by 

the radio waves. When they strike the antenna of a radio 

Receiver, the waves excite similar (but less powerful) 

radio frequency currents in it. 

 
Figure 5 Flow Chart 
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Our project is divided into two parts Transmitter side & 

Receiver side. Transmitter side consists of 12 volt DC 

battery to supply the Transmitter circuit & its 

equipments. Since we know-that every DC circuit works 

at 5volt or below thus we connect a voltage regulator 

which converts 12 volts to 5 volts. Signal is first 
encoded by encoder now with the help of push button 

connected to the circuit we send a signal through the 

help of Transmitter circuit & Transmitter antenna. This 

way the work of Transmitter side is done. Now we come 

to the Receiver side. The signal send through 

Transmitter is received by the Receiver antenna. The 

signal received by the antenna is given to the decoder 

circuit which demodulates the message signal from 

carrier signal. The message signal is passed to the 

Microcontroller which is the brain of the project which 

performs all the operations like motion, analyzing etc.  

 

The power supply of the Microcontroller is given by 9V 

battery connected through a voltage regulator which 

reduces the voltage to 5V. Microcontroller consists of 

eight input pin and eight output pin. The eight output pin 

of Microcontroller is connected to LCD screen. LCD 

screen use to display that the bike has entered the city & 

has the maximum speed of 45 km/hr. The power supply 

of the LCD screen is given by the same battery which 

supplies the Microcontroller. The robot works on a 

principle very similar to pendulum. While performing a 

step, two legs act as support legs while the other acts as 
a swing leg. The legs are placed such a way to push the 

centre of gravity outside of the support legs to initiate a 

step. As the body of the Robot falls forward, the swing 

leg naturally swings in between the two support legs and 

catches the fall. The body also rotates 180 degrees to 

prevent the legs from tangling up. Once all three legs are 

in contact with the ground, the Robot regains its stability 

Gaits for changing directions are implemented by 

changing the sequence of choice of the swing leg, the 

tripedal gait can move the robot in 60° interval 

directions for each step.  

           
The problems we faced are really harder to overcome 

and on these points we must work on to make this 

project even more better. In the past, mobile Robot were 

controlled by heavy, large, and expensive computer 

system. Today, due to technological advances of robotic 

applications in human life, it is necessary to overcome 

natural and virtual obstacles such as stairs which are the 

most known obstacles to the motion of such Robots. The 

Rolling locomotion has only little disadvantages, mainly 

concerning the traversing of stairs and obstacles. This 

weak point is solved in the proposed Star-Wheel, but the 

complexity is lowered. PackBot which is a special 

tracked robot has great advantages and very limited 

disadvantages. One of the disadvantages is due to its 

flippers. In utilizing PackBot as a Wheel-Chair, the 

flippers must be very large that causes some problems 

for the passenger[5]. Another is due to the transmission 

time from stairs to flat surfaces. In this instance, the 

contact between PackBot and the terrain is a line which 

causes serious shock to the robot. The problem is 

evident in the movie of PackBot motion. Likewise our 

stair climbing Embedded bot the power consumption 

comparison between MSRox and a tracked robot 

(PackBot) and a walking robot (RHEX) and also a 

comparison with other stair climbing robots will be 
presented later in this section[5]. Deriving the Star-

Wheel parameters depends on the position of Star-

Wheel on stairs where. It depends on two parameters, 

the distance between the edge of wheel on lower stair 

and the face of next stair (L1), and the distance between 

the edge of wheel on topper stair and the face of next 

stair (L2). By comparing these parameters, three states 

may occur: L1<L2. After each stair climbing, L2 

becomes greater and after several climbing it will be 

equal or greater than b (L2>=b). In this case, the wheel 

is at the corner of the stair and the Robot will fall down 

to lower stair and a slippage will be occurred[3]. 

 

 
 

Figure 6  Tri Wheel Position 

4. Result and Conclusion 
 

This project is to design and develop a walking robot. 

This project required the knowledge in Microcontroller 

to complete it successfully. The main aim for this project 

is to build a Robot that can walk on the stairs. The 

walking Robot built will be a four legged Robot with 

having 4 DC motors. The front and back legs will be 

joint together so that the movement will be synchronized 

when the motors rotation move the front legs of the 

Robot. 

 

The advantage of this Robot is that they are dynamically 

stable Robots since there are four contact points to 
ground, the Robot is stable while standing. It is statically 

stable as well as they are well balanced and does not fall 

over when standing. The minimum number of ground 

contact points required for a statically stable robot is 

three. Building a wheeled robot is cheaper than its 

legged counterparts. The Robot will be very robust, and 

will require less maintenance. Further we can add spy or 

surveying cameras to make it more useful and 

beneficial. The Robots which carry cameras can collect 

information needed and transmit it back to human. If we 

L2

L1 
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are content to build legs that are well suited to climbing, 

than it would seem that there is great scope for 

producing very powerful climbing machines with the 

technology already available. Further, we can also 

control it from software devices like laptop not from RF 

remote control. 

 

References 
 

1.  Prof. Hiscocks. P, Legged robot, Yvonne So(940 565  

 682),Ryerson Polytechnic University, April 20,1998.  
2.  Prof. Paul David, Development of walking robot,   

 Electrical Engineering University Technical Malaysia,  
 malaka , May2008. 
3.   Prof .Kapila Vikram, Four legged hexapod, Aug16,2002 . 

4.   Prof. Kumar Arun, Microcontroller based walking robot,  
  Department of mechanical engineering, 1997 

5. Prof. Ram S.Ashwin, Mobile robotics, Department IIT  
 Madras, 1998 

6. Prof. Gueaieb Wail, Intelligent mobile robot navigation 
technique using RFID technology, 2000. 

7.    http://www.robotee.com 

8.     http://www.stairoot.de.com 

9.     http://terpconnect.umd.edu/ 
10.   http://www.researchgate.net.com 

 

 

 

 

 

. 
 

. 

.

 

 

 

 


