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I. INTRODUCTION 

 The artificial intelligence robots play a vital 

role in the fast growing technology. The robot 

navigation is often provided with a grid based 

representation of our environment and tasked with 

planning a path from initial robot location to a 

desired location. Many algorithms exist for planning 

paths on such grids. Many of such approaches are 

limited by the small discrete set of possible 

transitions they allow between grid cells which 

result in suboptimal path length which will be 

difficult to traverse in practice. In this regard the 

field D* is presented which is an interpolation 

planning and re planning algorithm that alleviates 

the above problem. This algorithm can be used 

effectively by a number of fielded robotic systems in 

indoor as well as outdoor environment.   

 D* original variant found the shortest path 

between two nodes, but a more common variant 

produces a shortest path tree by fixing a single node 

as source and finding the shortest path from the 

source to all other nodes in the graph. As D* 

algorithm is a shortest path algorithm, its main 

objective is to find the shortest path in the given 

environment. D* algorithm calculates the 

probabilities of all the possible paths and gives the 

path which has the lowest cost. 

 The shortest path algorithms have effective 

use in number of fielded robotic systems in both 

indoor and outdoor environment. 

 To find the shortest path there are many 

approaches like A* algorithm, Prim’s algorithm and 

Bellman-Ford algorithm etc. D* algorithm visit the 

nodes by considering some rules and conditions as it 

is a systematic process. It takes one complete path 
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ABSTRACT 

The present study explores the implementation of D* algorithm by the use of FPGA 

technology in verilog code. These shortest path algorithms have received an 

increased attention in the last few years. The  unique features of FGPA are the 

reprogramming and parallel processing. In this regard the VLSI efficient scheme is 

proposed with FPGA implementation.  

D* algorithm is useful for an environment that can be represented as a graph with 

the presence of nodes at regular intervals.  We have some weights at every edge in 

that graph.  We are using RFIDs at each node which sends and receives messages. 

They give a tag to the robot and also one at them. It instruct the robot in the path 

and by detecting the RFID the robot will go in that particular direction from that 

node. And also the algorithm will come into consideration at the nodes to make 

decision regarding which node to be visited next. 
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from source to the destination and visits all the 

nodes in that path, then come back and chooses 

another path. 

 D* algorithm works by solving the sub 

problem, which computes the shortest path from 

the source to vertices among the k closest vertices 

to the source. D* algorithm to work only there is a 

direct- weighted graph i.e. the edges should be non-

negative. If the edges are negative then the actual 

shortest path cannot be obtained. 

 The D* algorithm basically finds the 

shortest path in a graph, hence used in many fields 

including computer networking (Routing systems). It 

also has application in Google maps to find the 

shortest possible path from one location to other. 

II. MAIN CONCEPT 

 Concept of this paper is to implement a 

robot based on a FPGA board, which travels along all 

the paths. While traveling through the path it 

calculates the path values by using RFIDs. The 

simulation is done by using Xlinx ISE 14.4 software 

and implementing the same on Spartan 6 FPGA 

board. We assume the path values and we can take 

any node as source and destination nodes. By taking 

this algorithm into consideration, it forms the basis 

for every path. The nodes in our environment are 

detected by using the RFIDs at each node. RFID has 

two components- the reader and the tag. The 

transponder is the part of the RFID tag that converts 

that radio frequency into usable power, as well as 

sends and receives messages. The calculated all path 

values are compared by using the comparator at the 

end. The path which has the shortest path value is 

considered as the shortest path for the robot.  

III. BLOCK DIAGRAM 

 The block diagram consists of control unit 

with RFID reader and Stepper Motors. Xilinx board 

(FPGA Spartan 6 nexys3) is the control unit and it 

controls all the devices and navigates the robot to 

reach the destination. Depending on RFID inputs, 

the control unit produces appropriate signals to 

stepper motors which help the robot to move in its 

direction.  

 

 
Figure1: Block diagram 

IV. ENVIRONMENT 

 The environment consists of four nodes 

they are, a, b, c, d. and five paths they are, ab, ac, 

bd, cd, ad. The distance between the nodes is 

termed as Path Costs. these path costs are 

considered by using RFID’s, we place the RFID’s at 

every node at certain distance.  

 
Figure 2: Environment 

 This distance between RFID’s is already 

been calculated and placed, when the robot moves 

from one node to other it detects the RFID and it 

stores the values/id which are already there in the 

RFID there by robot travels through all the nodes 

and stores the path costs. The starting and goal 

nodes are already predefined. the D* algorithm is a 

step by step procedure, very easy to understand the 

output results are very accurate, from this we can 

say that D* algorithm is best algorithm to find the 

shortest path.  

V. IMPLEMENTATION 

 The simulation of this project is done by 

using xlinx ISE14.4 which is a software tool used by 

verilog language(Hardware description language). 

The inputs given here is the path values, source and 

destination nodes and the outputs are the path 
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values at each node i.e, the distance from one node 

to other. The final output is compared at the 

destination and gives the shortest path. 

 For software simulation in xilinx software 

first create a new project in verilog module. Then 

write the code and create a test bench for that code 

to give inputs.  Simulation and synthesis can be done 

by executing that code. For the hardware simulation 

create a file called user constraint file for the 

respective board i.e. Spartan 6 board. User 

constraint file is used to assign the inputs and 

outputs to the respective pins the hardware board. 

Then implement the written code into the board by 

using the user constraint file.   

 
Figure 3: Movement of the robot 

 The movement of  the robot is changes 

according to the source and destination nodes. The 

number of possible paths are also changes by 

considering these source node and destination 

node. Whatever be the source and destination D* 

algorithm calculates cost of all possible paths and 

gives the shortest path.  

 The D* algorithm solves the problem of 

shortest path effectively as it is a step by step 

process and very easy to understand. 

VI. ALGORITHM 

Input :  path values 

Output : at the destination node 

start 

Case(source_node, destination_node) 

If source_node=a, destination_node=d 

 Move to b 

 Store b=ab 

 Move to d 

 Store d=b+bd 

Go back to a 

 Move to c 

 Store c=ac 

 Move to d 

 Store c+cd 

 If(d>c+cd) 

  d=c+cd 

 Else 

  d=b+bd 

 end 

Go back to a 

 Move to d 

 Store ad 

 If(ad<d) 

  D=ad 

 Else 

  d=c+cd || d=b+bd 

 end 

stop 

VII. FLOW CHART 

 The robot will choose a path by considering 

the D* algorithm. It moves to the destination by 

calculating the path value. Make a check that all the 

nodes are visited or not. If no choose another path 

and repeat the same i.e. a node is not visited more 

than once. If all nodes are visited, then  the 

algorithm compares the calculated path values and 

gives the shortest path.  

 
Figure 4: Logical flow of movement of the robot   
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VIII. RESULTS 

 For the results the code  is simulated by 

taking each input. The RFID sensor output is taken as 

the input for starting of decision making and 

movement of direction in the environment. 

 
Figure 5: Simulation result for the given inputs which 

gives the shortest distance 

 The output is taken across the destination 

node. The shortest distance is calculated for the 

movement of the robot. The nodes are taken as the 

outputs for simulation purpose. 

 
Figure 6: Simulation result including clock by using 

the given inputs   

IX. CONCLUSION 

 A new approach in implementation of 

shortest path algorithm using FPGA based robot is 

presented. We developed a shortest path algorithm 

without track for mobile robot which can assist in 

industrial environment. An efficient technique to 

find the shortest path is presented in this paper. D* 

algorithm which is a path planning algorithm is used 

to find the shortest path for the given environment. 

This is implemented by using RFIDs at each node. 

Finally by using these the robot knows which is the 

shortest path and travels through it effectively. 
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