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Dijkstra’s algorithm is a graph search algorithm which operates by exploring all possible paths within a graph and selecting the one with the smallest cumulative weight. Dijkstra’s algorithm is a greedy algorithm as it chooses the edges with minimum weight. “It starts with the source node, assigns a tentative distance of 0 to it, and then assigns infinity to all remaining nodes. It repeatedly selects the node with the smallest tentative distance, updates the distance of its neighbours, and marks the node as visited. Once all nodes have been visited, the algorithm creates the shortest path to each node from the source node” [1]. It is most typically used in network routing protocols due to its efficiency in finding the shortest path between two nodes in a graph.
A* algorithm is an informed search algorithm which finds the shortest path between two nodes. “It combines the benefits of Djikstra’s Algorithm and a heuristic to improve the efficiency of the algorithm. A* uses a best-first search and finds the least-cost path from the initial node to the desired goal node by using the heuristic to estimate the cost to reach the goal” [1]. “A* uses a priority queue to explore nodes. The priority is determined by the sum of the cost to reach the node and the heuristic estimate of the remaining cost to reach the goal” [1]. It is most commonly used in navigation systems due to its efficiency in finding paths in complex maps.
Although Djikstra’s Algorithm and A* Algorithm are both very similar, A* includes a heuristic function to estimate the cost to reach the goal for each node, this give A* a performance edge on Dijkstra as the heuristic function improves overall algorithm efficiency in pathfinding by reducing search space and priotirising closer nodes.
Another difference is that whereas “Djikstras Algorithm is a greedy type of algorithm which chooses the edges with minimum weight, A* is an informed search which uses the information about the goal to make more efficient searches. This difference makes A* more efficient in larger search spaces as it actually considers the cost to reach a node, unlike Djikstras algorithm which ignores the cost to reach a node, therefore benefiting in smaller search spaces but struggling in finding the most optimal solution”[1].
Both of these pathfinding methods have their strengths, Djikstra’s Algorithm guarantees the shortest path for all nodes. Whereas A* offers efficient pathfinding with good heuristic.
However, both also have weaknesses, “Djikstra’s Algorithm struggles with large graphs, leading to slow performances. Whereas A*’s performance is dependent on the overall heuristic quality” [1].
Due to their varying differences, both pathfinders are typically used in different scenarios. “Djikstra’s Algorithm is most typically used in network routing protocols to help find the shortest path between two nodes in a graph. Whereas, A* is most commonly used in navigation systems, games, and AI pathfinding, this is because it is much better at finding paths in complex maps” [1].
Pathfinding Solution
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Result:
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This was the result of my attempt at implementing pathfinding to automatically complete the maze provided. The program would check if neighbouring cells had been visited, proceeding to move to a random unvisited neighbour cell while marking the previous cell as visited. This process would repeats until there are no more available neighbours. Unfortunately the attempt was a failure and I have been unable to amend the problems with the code.
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#include "GridNavigatorAutomatic.h"
#include <stack>

GridNavigatorAutomatic: :GridNavigatorAutomatic() : GridNavigator()
{
}

void GridNavigatorAutomatic: :Navigate()

{

srand(clock()); //random number generator
int m_nGridHeight;

int m_nGridwWidth;

int *m_grid;

m_nGridHeight = 2t
m_nGridwidth = 20

enum

{

CELL_PATH_N
CELL_PATH_E
CELL_PATH_S = @xeu,
CELL_PATH_W = 0x08,|
CELL_VISITED = 0x10,

oxo1,
0x02,

}
int m_nVisitedCells; //holds visited cells

stacke<pair<int, int>> m_stack; // (x, y) coordinate pairs

int x
inty

1; //Player X Starting coordinates
-2; //Player Y Starting coordinates

m_stack.push(make_pair(-1, -1));
m_grid[1] = CELL_VISITED;
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m_stack.push(make_pair(-1, -1));
m_grid[1] = CELL_VISITED;

m_nVisitedCells = 1

auto offset = [&](int x, int y)

{
return (m_stack.top().second + y) * m_nGridWidth + (m_stack.top().first + x);

I

if (m_nVisitedCells < m_nGridWidth * m_nGridHeight)

{

//unvisited neighbours
vector<int> neighbours;

//SouthNeighbour
if (m_stack.top().first < m_nGridHeight && (m_grid[offset(®, 1)1 & CELL_VISITED) == @)
neighbours. push_back(@);

//EastNeighbour

if (m_stack.top().first < m_nGridWidth - 1 && (m_grid[offset(1, 0)] & CELL_VISITED) == )

neighbours. push_back(1);

//NorthNeighbour
if (m_stack.top().second > 0 && (m_grid[offset(®, -1)] & CELL_VISITED) == @)
neighbours. push_back(2);

//MestNeighbour
if (m_stack.top().second > 0 && (m_grid[offset(-1, 0)] & CELL_VISITED)
neighbours . push_back(3);

//Are there any neighbours available
eighbours. empty())
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//Are there any neighbours available
if (Ineighbours.empty())

{

//Choose a random available neighbour
int next_cell_dir = neighbours[rand() % neighbours.size()];

//Create a path between neighbour and current cell

switch (next_cell_dir)

{
//Move North

case 0:
m_grid[offset(0, -1)] |= CELL_VISITED | CELL_PATH.S;
m_grid[offset(0, ©)] | CELL_PATH_N;
m_stack. push(make_pair((m_stack.top().first + 8), (m_stack.top().
break;
//Move East

case 1:
m_grid[offset(+1, 0)] |= CELL_VISITED | CELL_PATH_W;
m_grid[offset(0, 0)] | CELL_PATH_E;
m_stack. push(make_pair((m_stack.top().first + 1), (m_stack.top().
break;
//Move South

case 2:
m_grid[offset(0, +1)] |= CELL_VISITED | CELL_PATH_N;
m_grid[offset(0, ©)] | CELL_PATH_S;
m_stack. push(make_pair((m_stack.top().first + 8), (m_stack.top().
break;
//Move West

case 3:
m_grid[offset(-1, 0)] |= CELL_VISITED | CELL_PATH_E;
m_grid[offset(0, 0)] | CELL_PATH_W;
m_stack. push(make_pair((m_stack.top().first - 1), (m_stack.top().
break;

second

second

second

second

nN;

0)));

nn;

0)));
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else

{
¥
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}

m_grid[offset(®, ©)] |= CELL_VISITED;
m_nVisitedCells++;

m_stack.pop(); //no available neighbours
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Enter choice:

1: Manual mode (for learning the environment).

2: Automatic mode, single run (for testing of your code.

3: Benchmarking mode, 10,000 runs of automatic mode.
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Error: navigation has finished, but the maze is not solved! Check code and try again. Exiting.

C:\Users\semme\Desktop\ASDPathfindingAssignment2\x64\Debug\ASDPathfindingAssignment.exe (process
=il

To automatically close the console when debugging stops, enable Tools—>Options->Debugging—>Autom,
le when debugging stops.

Press any key to close this window .




