Research pathfinding 
Part 1 

 A* Algorithm
The a* algorithm uses certain factors in order to find the shortest route from the starting point to the ending point by checking the factors of the individual nodes. 
For starters every node in the grid is blank so we need to assign some values to these nodes. From the start we must agree on a system of measurement so the A* pathfinding algorithm sets each movement horizontally and vertically to a connected node to simply be a distance of 1 and using Pythagoras the diagonal movement of two connected nodes is the square root of 2 which is around 1.4. this is the factors which will tell the code which is the shortest route to the endpoint. However we can simplify this even further by making these numbers easier to understand. Multiplying both numbers by 10 we get 1 that turns into 10 and 1.4 that turns into 14 meaning that the same factors apply but makes it easier to find the shortest route without using a machine to help. 

Lest suggest that I have a starting point an an endpoint with no walls and I am to find the shortest path to the endpoint.
[image: image1.png]S—Added-E




Lets suggest I have a a grid and a wall blocking my direct access to the endpoint.
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Every time a new node is selected it always checks the surroundings as seen by the different colours of the new nodes every loops that is made before reaching the endpoint. 

What happens if there is a wall that is blocking the straight path to the end.

For example 
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the wall blocks the pathfinder so it must go around this wall to get to the endpoint. 

When the pathfinder starts the normal situation will unfold and it will automatically follow the line that will get to the endpoint the quickest. 
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However once the pathfinder hits the wall and realises that it cant get any further it will try to detect the next best route. However in the diagram understanding which way the pathfinder will take is not an issue. This is because it will always go for the lowest value as shown in the first screenshot meaning that once it hits the wall the system will actually go both ways. This is because once the system goes one way the other way will become the lowest value. Getting around the wall will require the system to find that path so it essentially it will test both ways until one of them reaches the endpoint. 
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The system can work both ways but the pathfinder will still choose the lowest value since it does not know that information.

Dijkstra shortest path Algorithm 
 this algorithm is used to find the shortest path between the starting point to every other point in the system. 

It starts by creating 2  lists to keep track on which nodes we have already visited and the ones that are still to be visited.

Secondly is to create a table. Thirdly is looking at the problem at hand

this can look like this for example 
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The next step is adding the first numbers by adding the starting point which is considered to be A in this situation. The distance from A from A is 0 so we add this in. the distance from any other node from A is unknown so we add in additional numbers to compensate such as infinity 
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Then the system asks itself what is the smallest unvisited node which in this situation is A. Next we look at its neighbours and in this situation it is B and D. we then calculate the distance to the node from the starting point. So the distance from A to B is six and A to D is 1. Next the system runs a calculation to see if the distance is less than any known distance and updates this accordingly. Since this is the first loop of this system it hardly comes into play here.  Since all known distances except the starting point is infinity we can update the table as well as the previous node column in the table. We do this by seeing where we visited from to get the information. In this case we visited from A meaning that A will go into these two slots in the column

 Lastly add the current visited node to the list of already visited nodes and remove it from the non visited one. So your final set of information from this loop is something like this :
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The next subject to talk about in this pathfinding algorithm is what happens when we find a shorter path to a destination.  For example A → D → B which will equal three.

Since the system found another shorter path to the node then it will be replaced on the table as well as the replacing the previous nodes values so at the end of the second loop the table looks like this. 
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Repeat this formulae until the table is full and the previous nodes have been filled successfully. 

[image: image10.png]Key:

WWWW KWW

UP and right - 3¢ (EEELE

Up and left - W W W W W W

MWW W W W

Ww

'L WWW W
W WuWwu W
WoWW W W W

W W

WHWWWWWWWWWWWWW
€
AW W W W W W W W W W W W W

[WHH W WU W

W

WW W WW W W W W W W





This is then read by looking at the previous node for example 

Comparing the A* pathfinder with Dijkstra's pathfinder algorithms. 
A* is very good in finding the fastest way to a target but takes time in order to find it. It is also inefficient if two equal paths presents itself. Dijkstra's method is very good at justifying distances however finding the lowest values just like A* take time to do so as some information must be replaced if shorter paths are found and thus must take the time to find these paths. Both are similar this way as they have to find the path to the destination and calculate the shortest way to the destination however I feel that a* has more flexibility as moving through the nodes does take time but the sequence is must easier to follow. However the Dijkstra's method give more information to the user on where the system went.  

Part 2 creating an algorithm to solve a random maze
Firstly explaining the plan for the code and the plan to solve it. 

I found that the starting position is always above the ending position. Secondly there are never any traps in the maze. Thirdly there are random walls in two parts a massive block of walls in part 1. Part 2 involves thin walls blocking the maze horizontally with ether one or two gaps that can be manoeuvred through. 
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So I went with a method that will always focus on going up a square and worming its way upwards by checking far right and then far left in a loop. Once that loop has finished there is another loop that will check every square on the top row for the target. This means that no matter what random maze that is given as long as it follow the same structure it will work every time.
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since there is no traps it will always find the top and always find the target.
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Weaknesses
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firstly in seen in the first example if the exit to part 1 and entrance to part 2 is on the left most of the time it will take 19 move moves to traverse the first wall. 

Secondly the code must make the player move upwards first in the loop as seen in example 2. 

example3 shows another weakness that could be improved.
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Once the program is run the program will attempt to move right and up 
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This then ends the first loop here not reaching the part 2 area. This mean that the code then runs the left loops and then once again runs the right loop in order to get into part 2 of the maze. 
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This means that extra moves must be made in order to get to the target. 

Explaining the code used 

the code is split into 2 parts.

Part one deals with the player moving to the top of the maze. 

Firstly the loops I send them in is editable however the number of x of the amount of times it loops increases the count the night x is made to be in the code. 
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In this for loop I place another two for loops. One that moves the player up then right 20 times and up the left 20 times. And since the fr loops are within the loop of the first loop this will be repeated depending on how many times x needs to loop around. 
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Part2 involves the player finding the goal at the top of the maze. My first code involved me checking every square on the top row for the target but noticed that the target is always opposite the starting goal in the maze so I simplified the code to move right all the way to the wall before checking if the goal is there and ending the program and seeing the results.

 do


{ 




for(int t=0; t<=20; t++)





{




mr = grid->MovePlayer(movedirection::right);




if (grid->MovePlayer(movedirection::right) == moveresults::wall)




{





//cout << "hit a wall" << endl;



}





}




grid->CheckComplete();




cout << grid->CheckComplete() << endl;




mr == moveresults::complete;



} while (grid->CheckComplete() == 0);
It also involves a for loop which once the target has been reached breaks out of the loop and gives the results.
Results 

the ending results are on average a lot less moved from the given example shown in the assignment brief. The walls touched is also reduced, so comparing this formulae to the one shown is a dramatic increase in efficacy whiles following the rules I previously stated about the setup of the maze itself. 
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Code unedited: 
for (int x=0; x <= 1; x++)


   { 




for (int i = 0; i <= 20; i++)




{





mr = grid->MovePlayer(movedirection::up);





mr = grid->MovePlayer(movedirection::right);




}




for (int i = 0; i <= 20; i++)




{





mr = grid->MovePlayer(movedirection::up);





mr = grid->MovePlayer(movedirection::left);




}



   }



do


{ 




for(int t=0; t<=20; t++)





{




mr = grid->MovePlayer(movedirection::right);




if (grid->MovePlayer(movedirection::right) == moveresults::wall)




{





//cout << "hit a wall" << endl;



}





}




grid->CheckComplete();




cout << grid->CheckComplete() << endl;




mr == moveresults::complete;



} while (grid->CheckComplete() == 0);
