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Abstract
The Proposed Algorithm is an improvement to the author’s 
previous algorithm ‘A New Shortest path Finding Algorithm 
for A Maze Solving Robot’. It is an addition of two new rules 
that increases overall performance of the algorithm. It works on 
the policy of shortest first path and rejects the paths those will 
be definitely equal or larger as compared to previously found 
destination path.
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I. Introduction
The paper is based upon the author’s previous research ‘A New 
Shortest path Finding Algorithm for A Maze Solving Robot’. This 
paper is about the improvement of the same. New rules are added 
to the previous algorithm that makes the algorithm more efficient. 
For full detail about the previous algorithm the paper mentioned 
[1] in references can be referred.

II. The algorithm 
In the previous version of algorithm robot will visit almost every 
block of maze and finds all the available paths to destination. Each 
path will be compared the previously found path and the shortest 
path is selected. But in new proposed version the every block of 
maze will only be visited in worst case and best case for NxN 
maze only N steps will be visited. Both versions guarantees to 
find the shortest path. The new version also eliminates the case 
of not being the fastest. Below the rules are listed with two new 
rules (12 and 13).

III. Algorithm Rules With Two New Rules
Almost each block of the maze will be visited. Only the 1. 
blocks which are closed and the block on which the only one 
available path comes only through the destination position 
will not be visited. [1]
Each block will be given the numbering in increasing order 2. 
counted as the number of steps. The numbering of current 
route and found shortest path will be kept in memory. [1]
The robot will move forward if there is no option available 3. 
to move to any other side i.e. the only one path is available. 
[1]
When there are options available on some place i.e. move left 4. 
, move right or move straight means more than one routes 
available, then that place will be assigned a checkpoint with 
the number of checkpoint i.e. c1 , c2 etc. The checkpoint will 
also be kept in memory along with numbering. [1]
From the checkpoint all available paths will be visited one by 5. 
one considered as routes of the tree. The series of priority can 
be LCR , LRC , RCL etc. In my case it is taken Left-Centre-
Right. Initially all routes are marked as R i.e. Remaining and 
the root which is visited till dead end or destination will be 
marked as D i.e. Done. [1] 
If there is a dead end on the one route, then the robot will 6. 
move back to checkpoint reversing the route till checkpoint 

of that route blocking that route till checkpoint and will move 
to next route of that checkpoint and so on. And if there is 
another checkpoint comes on any route then all the routes of 
new checkpoint will be completed and then it will back to 
the previous one. There will be also considered as dead end 
when any previous incomplete checkpoint comes in the way 
and when it reaches to other side the marked dead end will 
be considered dead end from other side. [1]
When the destination is found then the number of that block 7. 
and all the checkpoints of that path are noted. That gives 
the total no of steps taken to reach the destination using that 
path. [1]
On the destination if all checkpoints are completed then it 8. 
moves forward otherwise it moves back to complete the 
routes. [1]
If then another path to destination is found to reach the 9. 
destination then the total number steps will be compared 
with previous completed path. The shortest on will be kept 
and larger one will be set to waiting state. [1]
If the destination is found using one path and another path 10. 
comes on the way of that already found destination path then 
the current number of that path will be compared with the 
found number. If the previous one is less than the new path 
will be cancelled moving backward. Otherwise old path will 
be deleted till the checkpoint where both paths meet. It will 
be checked from the memory instead of moving the robot 
back. [1]
If it meets the checkpoint from where it starts or passes on 11. 
current route say Cx, which is not completed yet , then it 
will not add it again to stack. It will complete the previous 
stack and complete the Cx on previous position where it 
comes before.[1]
If the size of Maze is NxN then the number of steps in shortest 12. 
path will at least N. So if anywhere on the traversal, the 
destination is found in N steps then the search will be ended 
because the path cannot be shorter then N. 
If the one path is found and other paths are being searched 13. 
then at any point if the number of steps from start to current 
position is equal or greater as compared to the previously 
found path, then the current path will be rejected. In the 
checkpoint table it will be marked as R.

For example the 5x5 maze taken is as below:

Fig. 1: The 5x5 Maze and Maze Numbering Tructure
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Fig. 2: The Path Finding Process

Table 1: The Checkpoint Table
Checkpoint Left Middle Right

C1 D D R
C2 D D D
C3 D D D
C4 NA D D

IV. The New Rules
The Rules 12 and 13 are added as new rules to the algorithm. 
Addition of these two rules increases the efficiency of existing 
algorithm. 
The rule 12 states, suppose we have a 5x5 maze then the shortest 
path cannot be shorter than 5. So if the destination is found in 5 
steps the search will be ended and will be considered to be the 
shortest path. Because we cannot reach to destination in less than 
5 steps in a 5x5 maze. So if we already have shortest one and we 
do not need to search more. The search will be ended and found 
path will be declared as shortest one. 
The rule 13 states that if any route to destination is already found 
then while searching other paths at any point where number of 
steps becomes more than the number of steps in already found 
path, at the same point that particular path will be rejected and 
discontinued and will come back to last checkpoint. And because 
the route is discontinued, no more checkpoints will be created 
on that route.  
By adding these two rules the best case comes to just N steps for 
NxN maze. Which was equal to worst case in previous version. 
In previous version every block of the maze was visited in all 
there i.e. best average and worst cases. But these two rules make 
the best case to lowest level and average case more efficient. The 
rule 13 eliminates all the non-required visits. Non-required by 
mean the routes which will never be the shortest. That increases 
the efficiency of average case.

Fig. 3: The Rule 12

Fig. 4: Rule 13

The fig. 3 Describes the Rule 12 where the shortest distance 
found in minimum steps (5 steps for 5x5 maze).So the search 
has ended.
The fig. 4 describes the Rule 13 where at checkpoint C1 Left not 
available So Right visited and Dead End found so back to C1 and 
then moved to Right. Then the same way C2, C3 and C4 added 
to stack. After completing C4 Left and Middle, the destination 
found at left in 7 steps from Start Point. After this moving back 
to C3 for completing Right side. Again C5 added to stack. Now at 
Middle movement of C5 the next step is 7 steps away from start 
point and is also not destination, is equal to steps of found path 
so is rejected. Same thing happens in arrow marked 22.So for this 
the shortest Path is found and still there are few unvisited blocks. 
The Table following describes the checkpoints of this maze.

Table: 2 Checkpoint table For fig. 4 Maze
Checkpoint Left Middle Right
C1 NA D D
C2 D D NA
C3 NA D D
C4 D D D
C5 NA R R

V. Conclusion
The adding of these two rules the performance and efficiency 
in best case and the average case improves. In previous version 
every block of the maze was visited in all there cases. But these 
two rules make the best case to lowest level and average case 
more efficient. It also eliminates all the non-required visits. Non-
required by mean the routes which will never be the shortest. The 
overall performance is improved by adding these two rules.
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