
Microcontroller Based DC Motor Fed Robot for Path Detection 

 

T.Ch.Bhanu Teja1, K.Sai Rakesh2, P.Sri Raghavendra3, R.S.V.Shivaram4 

1234Student, Pragati Engineering College, Surampalem, Andhra Pradesh, India 

Email: bhanutejeeea8@gmail.com, sairakesh12334@gmail.com, 

raghavnaveen111@gmail.com, shivaramrampalli8@gmail.com   

Abstract 

This paper report describes the techniques for analyzing, designing, controlling and 

improving the material supply delivery within industries. It takes more human efforts and 

also it becomes a time consuming process to carry loads within the industries. So, a 

microcontroller based path detecting robot is designed to carry loads within the 

industries to reduce human efforts. A path detecting robot is an electronic system that can 

detect and follow a line drawn on the floor. The robot uses IR sensors to sense the line, an 

array of 3 IR LEDs and sensors, facing the ground have been used in this setup. The 

switch for it can be activated by the supply person in the microcontroller itself. If the 

switch is pressed then a flag bit is set in the microcontroller, from which the robot follows 

the path and reaches near halting point and delivers the load. To detect the halts IR 

sensor is placed to the left of the robot. A proximity sensor can be attached with the robot 

so that it detects any obstacle present in the way and can alarm. This helps and simplifies 

the job of material supply and also reduces the manual routine work done by the 

industrial staff 
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1. Introduction:  

 
A path detecting robot is basically a robot designed to follow a ‘line’ or path already 

predetermined by the user. This line or path may be as simple as a physical white line on 

the floor or as complex path marking schemes e.g. embedded lines, magnetic markers and 

laser guide markers. In order to detect these specific markers or ‘lines’, various sensing 

schemes can be employed. These schemes may vary from simple low cost line sensing 

circuit to expansive vision systems. The choice of these schemes would be dependent 

upon the sensing accuracy and flexibility required. From the industrial point of view, path 

detecting robot has been implemented in semi to fully autonomous plants. In this 

environment, these robots functions as materials carrier to deliver products from one 

manufacturing point to another where rail, conveyor and gantry solutions are not possible. 

Apart from path detecting capabilities, these robots should also have the capability to 

navigate junctions and decide on which junction to turn and which junction ignore. This 

would require the robot to have 90 degree turn and also junction counting capabilities. To 

add on to the complexity of the problem, sensor positioning also plays a role in 

optimizing the robots performance for the tasks mentioned earlier. Path detecting robots 

with pick- and- placement capabilities are commonly used in manufacturing plants. These 

move on a specified path to pick the components from specified locations and place them 

on desired locations. Basically, a path detecting robot is a self-operating robot that detects 

and follows a path drawn on the floor. The path to be taken is indicated by a black line on 

a white surface. The control system used must sense the path and manoeuvre the robot to 

stay on course while constantly correcting the wrong moves using feedback mechanism, 

thus forming a simple yet effective closed- loop system. 
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2. Problem Formulation: 

 
In the industry carriers are required to carry products from one manufacturing plant to 

another which are usually in different buildings or separate blocks. Conventionally, carts 

or trucks were used with human drivers. Unreliability and inefficiency in this part of the 

assembly path formed the weakest link. The project is to automate this sector, using carts 

to follow a path instead of laying railway tracks which are both costly and an 

inconvenience. 

 

2.1. Existing System: 

 

The existing autonomous line detecting robot will not have microcontroller and it 

works with the help of photo-transistors instead of microcontrollers. The number of 

photo-transistors increases with increase in IR sensors which results in more complexity 

of circuit. 

 

Figure 1. Block Diagram 

2.2. Proposed System: 

The proposed system has a microcontroller instead of photo-transistor. It controls 

L293D motor driver with respect to the output of IR sensor. Code can be modified 

according to our application which is not possible in previous existing systems. 

Efficiency, accuracy is more and processing time is less in microcontrollers than photo-

transistors. 

 

3. Hardware Implementation: 

 
3.1. AT89S52 Microcontroller: 

  

  AT89S52 is the 40 pins, 8 bit Microcontroller manufactured by Atmel group. It is the 

flash type reprogrammable memory. Advantage of this flash memory is we can erase the 

program with in few minutes. It has 4kb on chip ROM and  128 bytes internal RAM and 

32 I/O pin  as arranged as port 0 to port 3 each has 8 bit bin .Port 0 contain 8 data 
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path(D0-D7) as well as low order address path(AO-A7). Port 2 contain higher order 

address path (A8-A15). Port 3 contains special purpose register such as serial input 

receiver  register SBUF, interrupt INT0,INT1  and timers T0 , T1 many of the pins have 

multi functions which can be used as general purpose I/O pins (or) Special purpose 

function can be decided by the programmer itself. 

 

Figure 2. Schematic Diagram 

3.2. IR Sensors: 

 

IR Sensors are used to detect objects and obstacles in front of sensor. Sensor keeps 

transmitting infrared light and when any object comes near, it is detected by the sensor by 

monitoring the reflected light from the object. It can be used in robots for obstacle 

avoidance, for automatic doors, for parking aid devices or for security alarm systems, or 

contact less tachometer by measuring RPM of rotation objects like fan blades. Digital low 

output on detecting objects in front. 

 
3.3. DC Motors: 

 
A DC motor is an electric motor that runs on direct current (DC) electricity. In any 

electric motor, operation is based on simple electromagnetism. A current-carrying 

conductor generates a magnetic field; when this is then placed in an external magnetic 

field, it will experience a force proportional to the current in the conductor, and to the 

strength of the external magnetic field. The internal configuration of a DC motor is 

designed to harness the magnetic interaction between a current-carrying conductor and an 

external magnetic field to generate rotational motion. 
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3.4. L293D Motor Driver: 

 

The L293 and L293D are quadruple high-current half-H drivers. The L293 is designed 

to provide bidirectional drive currents of up to 1 A at voltages from 4.5 V to 36 V. The 

L293D is designed to provide bidirectional drive currents of up to 600-mA at voltages 

from 4.5 V to 36 V. Both devices are designed to drive inductive loads such as relays, 

solenoids, dc and bipolar stepping motors, as well as other high-current/high-voltage 

loads in positive-supply applications. 

 

4. Working: 
 

The Embedded Path detecting robot uses two motors to control rear wheels and the 

single front wheel is free. It has 3-infrared sensors on the bottom for detection of black 

tracking tape. When the middle sensor detects the black color, this sensor output is given 

to the comparator. The output of comparator compares this sensor output with a reference 

voltage and gives an output. The output of comparator will be low when it receives an 

input from the sensor.  

We follow a simple logic to implement this project. As we know that black colour is 

capable of absorbing the radiation and white colour or a bright colour reflects the 

radiation back. Here we use 3 pairs of IR, Tx and Rx .The robot uses these IR sensors to 

sense the path and the arrangement is made such that sensors face the ground. The output 

from the sensors is an analog signal which depends on the amount of light reflected back 

and this analog signal is given to the comparator to produce 0s and 1s. 

 Internally we have an OTP (one time programmable) processor which is used to 

control the rotation of the wheels. The rotation of these wheels depends up on the 

response from the comparator. Let us assume that when a sensor is on the black path it 

reads 0 and when it is on the bright surface it reads 1. 

Here we can get three different cases, they are:  

1. Straight direction 

2. Right curve 

3. Left curve 

 

4.1. Straight Direction: 

 

We can expect our robot to move in straight direction when the middle sensors 

response is low and the remaining two sensors response is high. i.e., according to our 

arrangement the middle sensor will always be on the path and as the path is black in 

colour it will not reflect the emitted radiation back and the response of the sensor will be 

low and the response of the remaining two sensors will be high as they will be on the 

bright surface. 

 

4.2. Right Curve: 

 

When a right curve is found on the path the responses will change i.e. the response of 

the first sensor which is to the right will become low as that sensor will be facing the 

black path and the reaming sensors response will be high. We this data is achieved the 

control of the wheels is changed i.e. the right wheel is held and the left wheel is made to 

move freely until the response from the middle sensor becomes low. Then the same 

process repeats again. 

 

4.3. Left Curve: 

 

When a left curve is found on the path the response of the left most sensor will be 

changed from high to low as the sensor will now face the black or the dark surface. Then 

the control of the wheel changes i.e. by holding the left wheel and allowing the right 
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wheel to move freely until the middle sensor changes it is response from high to low. The 

same process continues for all the turns and the robot moves continuously until the supply 

is removed. 

 

5. Results: 

 

Figure 3.Representation of Path Detecting Robot with path detecting and 

obstacle detecting IR Sensors 

The objective of the path detecting robot is to follow a path on its given path which is 

obtained for which it uses IR sensors which detects the path and sends the information to 

L293D Motor Driver which controls the working of the wheel’s. Microcontroller controls 

the other operations. 

6. Conclusion: 

In this project we have studied and implemented a Path detecting robot using a 

microcontroller for Industrial applications. The programming and interfacing of 

microcontroller has been mastered during the implementation. This device is designed to 

provide with a greater advantage. This system provides an alternate to the existing system 

with robotic machinery, which can handle tasks with lower per capita cost and better 

accuracy. 

7. Future Scope: 

Smarter versions of path detecting robots are used to deliver medications in a hospital. 

This technology has been suggested for running buses and other mass transit systems and 

may end up as a part of autonomous cars. . A GSM module can be placed with the path 

detecting robot so that if any untoward incident occurs then that system can make a call to 

the corresponding industrial officer. The path follower robots can also be improvised by 

using RFID tags so that accuracy of the system increases. 
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