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Abstract 

Calculating and generating optimal motion path automatically is one of the key issues in human motion path 

planning.To solve the problem, Astar algorithm has been analyzed and reviewed so as to improve the search 

time.Astar algorithm uses an evaluation function to find the best path from source to destination. In today's world, 

A* algorithm is the most widely used pathfinding algorithm of artificial intelligence and it is also one of the most 

effective shortest pathfinding algorithms.We put forward deficiency of standard A* algorithm, because standard A* 

algorithm may detour in the search process and propose an improved A* algorithm making the algorithm more 

effective and accurate in finding feasible path in unknown environments.  
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Introduction 

 Nils Nilsson in 1964 suggested a 

heuristic approach to increase the speed of 

Dijkstra’s Algorithm and called it A1[1].Later 

Bertram Raphael in 1967 made significant 

improvements in A1 algorithm and called the 

version of A1 as A2.But he failed to show 

optimality .Then Peter E Hart in 1968 

introduced an argument that proved A2 was 

optimal when using consistent heuristic with 

only minor changes.It showed that the new A2 

algorithm was the best possible algorithm given 

the conditions.He thus named the algorithm A*. 

 Astar algorithm is one of the most 

widely used pathfinding algorithms.It has a wide 

range of applications,may it be in the field of 

computer networks or robotics,GIS,virtual 

reality systems, gaming,etc.Basically,Astar 

algorithm is derived from Dijkstra algorithm 

[2].We can also say that Astar algorithm is a 

special case of Dijkstra’s Algorithm.Dijkstra’s 

algorithm finds shortest path but wastes time 

exploring directions.Greedy Best Search 

algorithm may not find shortest path but 

explores in promising directions.A* algorithm 

combines the best features of both the 

algorithms..Astar algorithm uses evaluation 

function or heuristic function which makes it 

faster than the dijkstra’s algorithm. 

 There are two types of search strategies 

namely non-information-search(or blind search) 

and information search(heuristic).Blind search 

algorithm has no information about the search 

space. [3].The only thing blind search can do is  

to distinguish non-goal state from goal 

state.Examples of blind search is breadth first 

search, depth first search,etc.Information 

search algorithm has information about the 

search space.Examples of information search 

are pattern recognition problems, searching and  

 

sorting problems.The A* algorithm is a 

combination of the best features of informed 

search algorithm and blind search 

algorithms.The traditional A* algorithm slows 

down and easily falls into the failed search state 

when the obstacles are met in unknown 

environments. In this paper, we try to propose 

an improved version of the traditional A* 

algorithm for path planning. 

A* ALGORITHM 

 In the field of heuristic searching 

algorithm, A* algorithm is a best-first search 

algorithm that finds the least cost path from 

source to destination.The most essential part of 

A* algorithm is a good estimate of  evaluation 

function(also called as heuristic 

function).Formula for the evaluation function is 

given is 

f(n)=g(n)+h(n) 

where g(n) is the actual cost from initial node to 

the current node n.h(n) is the heuristic estimate 

of distance to the goal.In simple words,it can be 

defined as path from node n to a goal.h(n) plays 

a crucial role in finding the optimal path. 

 To efficiently compute optimal 

solutions,A* algorithm combines features of 

pure heuristic search and uniform cost search.If 

h(n) is admissible,A* algorithm guides an optmal 

path to a goal.h(n) is admissible implies that the 

algorithm never overestimates the actual cost. 

 Different from many other path 

searching algorithms,it doesn’t traverse the 

entire map and all the nodes.Searching process 

of A* algorithm is as follows- 

1)Mark the initial node and expand the 

unmarked subsequent nodes(also called as child 

nodes). 

2)Calculate evaluation function value for each 

subsequent  nodes,sort them according to the 

value of the evaluation function and then 
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identify and mark the node of the minimum 

evaluation function value.Stop the search only 

when the current node is the target node. 

The most important step in A* algorithm is to 

choose the evaluation function.The selection of 

evaluation function determines whether the 

algorithm will find the optimal solution or not. 

EVALUATION FUNCTION 

As mentioned in earlier section,the evaluation 

function is defined by the formula  

f(n) = g(n) + h(n) 

Generally h(n) is evaluated by Euclidean 

distance formula or manhattan distance 

formula.Euclidean distance defined by the 

formula  

((x1-x2)2+(y1-y2)2)1/2 

whereas manhattan distance is defined by the 

formula 

|x1-x2|+|y1-y2| 

Where x1,x2 and y1,y2 are x and y coordinates of 

node1 and node2 respectively.  

Choosing Euclidean distance  between two 

nodes as h(n) provides the most optimal 

solution[4]. 

If h(n)≤h*(n)(being inclined to a conservative 

estimate) for all nodes n in the path searching 

problem,then the best path to reach the target 

node will be found in A algorithm[5].If lower 

bound h(n) of h*(n) is looked as heuristic 

function in A algorithm,then the algorithm is 

known as A* algorithm. 

When the initial node and node n are combined 

into one node,the above expression becomes 

f*(n) = h*(n) 

The above mention function is an estimate of 

f*(n),.i.e.,where g(n) is an evaluation function of 

g*(n) and satisfies g(n) ≥ g*(n).Similarly, the h(n) 

is an estimate of h*(n) and an evaluation 

function of h*(n) as well. 

Weghted processing is done to the valuation 

function according to the following acceptable 

lemma[6]. 

Lemma:There is always a node n* in each step of 

the A* before termination,which has the 

following characteeristica on table OPEN: 

1) n* is on the best path of achieving the 

objectives. 

2) A* has found the best paths to reach n*. 

3) f(n*) ≤ f(n0). 

Then the algorithm is acceptable. 

There is a corollary to this theory called 

the Graceful Decay of Admissibility which states 

that if your heuristic rarely over-estimates the 

real distance to goal by more than a certain 

value (lets call it E) then the algorithm will 

rarely find a solution which costs more than E 

over the cost of the optimal solution[7]. 

In our research, we use Chebyshev distance 

between two nodes as h(n), which is defined as  

max(|x1-x2|,|y1-y2|) 

and try to find out results for the same. 

FLOWCHART ALGORITHM 

The Astar Algorithm[8] is as follows 

1.Create a search graph G consisting solely of 

start node n0. 2.Put n0 on a list called 

OPEN.Create a list called CLOSED tht is initially 

empty. 

3. If OPEN is empty, exit with failure. 

4. Else, select the first node on OPEN, remove it 

from OPEN, and put it on CLOSED.Call this 

node n. 

5.If n is a goal, exit successfully with the 

solution obtained by tracing a path along the 

pointers from n to n0 in G(the pointers define a 

search tree and are established in step 7). 

6. Expand node n, generating the set M, of its 

successors tha are not already ancestors of n in 

G.Install these members of M as successors of n 

in G. 

7. Establish a pointer to n from each of those 

members of M that were not already in G(.i.e. 

not already ancestors of n in G).Add these 

members of M to OPEN.For each member of M 

already on CLOSED, redirect the pointers of 

each of its descendants in G so that they point 

backwards along the best paths found so far to 

these descendants. 

8.Reorder the list OPEN in order of increasing f 

values(ties among minimal f values are resolved 

in favour of the deepest node in the search tree). 

9.Go to step 3. 
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Figure 1: Flowchart of Astar Algorithm 

 

 

 

 

 

 

 

 

Conclusion 

 A* algorithm is one the most classical 

algorithms in aritificial intelligence .It can not 

only be used in finding shortest path in 

games,but also in the real world for finding the 

optimized shortest path between the source and 

the destination.In this paper, the A* algorithm is 

applied in path planning of human motion in 

both known and unknown environment. 

 At the same time ,the traditional A* 

algorithm has been improved.The improvement 

is done in the most critical part of the algorithm 

.i.e. the evaluation function.The improvement is 

done in such a way that the improved algorithm 

not only gives the optimal solution but also 

finds the solution faster than the traditional A* 

algorithm.Hence the efficiency of A* algorithm is 

improved and the effectiveness of the A* 

algorithm to the unknown environment with 

obstacles is also enhanced. 
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