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Abstract— A Shortest Path Tracking ARM 7 Based Robot 

which can help in industrial environment for different tasks. 

A shortest path from fixed initial node to any final 

destination node is predefined. The main theme of this 

project is to find shortest path from source to destination with 

obstacle detection. With the help of IR sensor the Robot 

overcomes all the obstacles in its defined path. When a 

particular task is assigned to the robot it starts to find shortest 

distance to reach the distance. Robot finds its exact position 

with the help of compass reading which gives accuracy. 

When a navigation task is assign to the robot it also checks 

the different environmental conditions like temperature, gas 

and fire. To detect these parameters we use temperature, gas 

and fire sensors respectively. The implementation of the 

project has been shown and estimation of shortest path is 

done successfully. 
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I. INTRODUCTION 

The main theme a shortest path algorithm for ARM 7 based 

robot which can assist in industrial environment for many 

tasks. When a particular goal is giving to the robot, it 

chooses a shortest path from the source to the destination. 

Path planning is an important issue for an autonomous robot 

to fulfill any desired task. Today many robots implement the 

path planning depending on the track, but practically track 

doesn’t exist. So path planning with track is not a right 

choice in [1]. 

This project works an approach for a path planning 

strategy for robot manipulators. In opposition to most 

techniques dedicated to mobile robots that are found in the 

literature, the proposed path planning approach considers 

the complexities of modeling a robot arm. The aim of the 

approach is to achieve a robust and adaptable algorithm that 

can work with various manipulator architectures and 

environment configurations in [2]. 

The algorithms that have designed is technique in 

which the robot will traverse or visit almost every block of 

maze and finds all the available paths to destination. Each 

path will be compared the previously found path and the 

shortest path is selected in [3]. 

An algorithm for tracing the shortest path of a 

translating and rotating robot on the binary image of an 

environment has been given. The algorithm first constructs 

the distance map of the image to obtain a collision-free 

region and then constructs the bfs tree of pixels in the 

collision-free region, which defines the shortest path from 

any start pixel to a specific goal pixel. If multiple goals are 

provided, the path is traced to the nearest goal in [4]. 

II. BLOCK DIAGRAM 

 
Fig. 1: Block Diagram 

III. BLOCK DIAGRAM DESCRIPTION 

The block diagram consists of ARM7, IR Obstacle sensor, 

DC motor, RS 232, Data logger. The ARM7TDMI-S is a 

general purpose 32-bit microprocessor, which offers high-

performance and very less power consumption. The ARM 

architecture is depends on Reduced Instruction Set 

Computer (RISC) principles. 

Here we are connecting an IR based obstacle 

sensor. The 50 ohm resister is used for current limiting. The 

current through the LED is 5v / 50 ohm = 100 amp, which is 

high for an LED. 

RF refers to radio frequency, the mode of 

communication for wireless technologies of all kinds, 

including cordless phones, radar, ham radio, GPS, and radio 

and television broadcasts. In our project, we have 

successfully implemented RF technology for data 

transmission as well as reception. 

LCD is used in project to display the output of the 

application. We have used 16x2 LCD. So, we can write 16 

characters in each line. So, total 32 characters we can 

display on 16x2 LCD. 

RS 232 is used in system as a serial communication 

cable. Here, the RS 232 provides the serial communication 

between the controller and the outside world such as 

display, Computer or Mobile etc. So it is a media used to 

communicate between microcontroller and the PC. 

DC motors are used to physically drive the 

application as per the requirement provided in software. The 

dc motor requires 12v for working. To drive a dc motor, we 

need a dc motor driver called L293D. 

Data logger consists of 3 types of sensors fire 

sensor, temperature sensor and gas sensor. 

http://www.wisegeek.com/what-is-gps.htm
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Fig. 2: Types of Sensors 

We use HDPM01 compass module for giving 

direction to the robot as well as it helps to identify robots 

current position. It consumes low power. 

 
Fig. 3: HDPM01 module 

IV. ALGORITHM STEPS 

 STEP 1:  A task is assigned to the robot to reach one 

particular place to another place. (For ex: A to C). 

Robot checks for all the path probabilities to reach the 

destination node C from the source node A. 

 STEP 2:  Evaluates the weights for all different paths 

and compares all the paths to find out the shortest 

distance. 

 Robot travels through the obtained shortest path. 

 STEP 3:  After getting the shortest distance, the robot 

 checks its position with help of compass reading 

whether it is at the node  A or not. If it is at the node A, 

it goes to the step 4, else it moves towards the node A. 

Node A is considered as origin (Source). 

 STEP 4:  It checks for the condition to reach the next 

assign point, if the condition is not appropriate then it 

takes a Forward action until it reaches the destination 

point. 

 STEP 5: Robot continuosly checks whether the path is 

free from obstacles or not.When a Robot takes a 

forward action towards the point c; the IR sensor 

detects the obstacle in its path then Robot will stop 

immediately and Buzzer will on. 

 STEP 6: After reaching the target point it also select 

analog channel 1and read ADC. 

 STEP 7:  Robot stores and displays temperature value 

on LCD. 

 STEP 8: Robot select analog channel 2 and read ADC, 

and displays the gas name and fire on LCD. 

 
Fig. 4: Identification of the shortest path 

V. RESULT 

 
Fig. 5: Shortest path finding Robot. 

 The Shortest path finding Robot results are shown 

following photographs. 

 
Fig. 6: Results 

The above figure shows path for the project there 

are 6 points which are A-B-C-D-E-F, this all points are 

predefined. 

A. Step 1: Initial Position at point A. 

 
Fig. 7: Step 1 

When we gives a task to the robot (for ex. Source point”A” 

to destination point”c”). Then robot first checks it’s current 

position with the help of compass and compare  all the 

probabilities of the path to reach from source to the 



Intelligent Shortest Path Tracking ARM 7 based Robot 

 (IJSRD/Vol. 4/Issue 03/2016/182) 

 

 All rights reserved by www.ijsrd.com 672 

destination and find out the shortest distance.We set the 00° 

to the point A. 

B. Step 2: Robot Reached At Point B. 

 
Fig. 8: Step 2 

After getting the shortest distance it checks for the condition 

to reach to the destination  point C from pointA, and it takes 

a forward  action.So path for the robot to rech from source 

point A to destination  point C that is A-B-C. 

C. Step 3: Obstacle Detected. 

 
Fig. 9: Step 3 

If obstacle is detected between source and destination of the 

robot, robot will stop immediately and buzzer will on. Robot 

detects obstacle with the help of IR sensor. 

D. Step 4: Robot Reach to the Destination. 

 
Fig. 10: Step 4 

When obstacle will remove then robot will again start and 

move forward to the destination. And finally robot achieves 

its destination point. 

VI. CONCLUSION 

Our project adopt shortest path algorithm, to finding shortest 

path and avoidance control of robot. There are destination 

point such as A, B, C, D, E and F which exist in robots 

planning and obstacle avoidance operation. Robot can move 

to destination point by using shortest path every time and 

robot detects the obstacle in the path with the help of IR 

sensor. 

By using obstacle detection approach a robot can 

perform a desired task using optimal resources and time. 
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