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Search Algorithm and Implementation

The search algorithm utilised to search the maze pertains to the Depth First Search (DFS) method.
DFS methods will continue down a specified branch until it reaches the end of the branch, before
returning to a node where an unexplored branch begins[1][2].

Implementing this into the solution is done by searching in each direction, which are in order of up,
down, left and right, and checking to see if there is a wall (#) or an empty space ( ) in each direction.
If a check returns a wall, the following code is ignored. If the search finds an empty space, the
position is modified to reflect the movement of the Al. If multiple empty spaces have been found,
the Al will move in the direction it finds first, as per the order mentioned above. Once the Al reaches
a ‘dead end’, it will return to the last node on the stack where an empty space was recorded and not
explored. The return to this node is done by popping all previous nodes off of the stack, until an
unexplored node is at the top of the stack. This process is repeated as many times as necessary until
it reaches the target node, signified by the letter Y. The Al will check to see if it has detected the
target node, and if the check returns positive, the search will terminate and the position of the
target node is printed below the final maze view.

In order to prevent the Al from returning to the start location, a check is performed to see if the Al
has moved. If the Al has moved, the startSpace variable is changed from true to false, which will
prevent the current location of the Al from being reset to the start location.

User Guide

In order to run the program, open Microsoft Visual Studio 2015. Open the MazeSearch.sIn file, clean
and build the solution before running. Run without debugging, using the CTRL+F5 shortcut, and the
pre-programmed maze will open. Should you wish to test with a different sized maze, the height and
width values at the top of the programme should be modified to the height and width of the maze
plus 1 for both values. The name of the .txt to be read should also be changed before testing with a
different maze. Once the programme begins, the search begins automatically and will run until the
target node has been located. The maze may flicker slightly as the search is performed, this is
unavoidable as the maze is cleared and reprinted for every movement of the Al.

Multiple mazes have been provided for further testing, however the use of an online maze generator
can be used to make more[3].




Testing

Test No. Test Description Expected Result Actual Result Pass/Fail
il Test to ensure file reader Maze File is read in Maze File is read in Pass
works. successfully. successfully.
2 Search for start location. Start location located Start location located Pass
and printed at end of | and printed at end of
search. search.
3 Al movement in 4 different Al can move in all 4 Al can move in all 4 Pass
directions. specified directions. specified directions.
4 Al wall recognition. Al recognizes walls Al recognizes walls Pass
and will not travel and will not travel
through them. through them.
5 Al backtracking if it reaches a Al can return to Al can return to Pass
dead end. previous nodes. previous nodes.
6 Al target node detection. Al can detect the Al can detect the Pass
target node. target node.
F Search termination once The search stops once | The search stops once Pass

target node has been
reached.

the Al detects the
target node.

the Al detects the
target node.




Screenshots

B CA\Windows'\system32\cmd.exe - [m] »

Figure 1 - Maze once target node has been reached.
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Figure 2 - Portion of whereCanlGo{) method.




Figure 3 - Checks for target node and dead ends.

Figure 4 - File reader and start/target node print outs.




Figure 5 - maze print out.
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RESEARCH-INFORMED LITERATURE

(

f Refs included -You've reviewed the required SE
principles related to code dev but include a ref to
these.

KNOWLEDGE AND UNDERSTANDING

3.5

(




y‘ Good understanding of request data structures and 9
their use. Dfs algorithm also well understood. No
shortest path? Good understanding of requisite SE
principles and C++ code.

ANALYSIS

(

y“ Analysis of problem and selection of appropriate 1 O
algorithms and data structres in evidence. Choice of
animation method not argued for fully. Separation
of solution structure not implemented.

PRACTICAL APPLICATION AND DEP.

(

y‘ The solution loads multiple mazes and searches 34
them correctly. Finds objects. Good. Some editing
of code to change selected maze is needed - why
not add a file selector method? Animation of search
could be improved - single step only. Try to
separate your code into appropriate .h/.cpp files.
Comments could be better. No shortest path
functionality at present.

SKILLS FOR PROFESSIONAL PRAC.

(

y‘ Refs appropriate for this. Report well presented and 3 5
structured. Evidence of good SE practice. .
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