
Comp2403  Approach to Maze Solver 
C.B.Price November 2020 
 
Purpose To make a small (but significant) step to coding a maze-solver controller. 

 
Files Required Webots project folders on website. See activities below. 
ILO Contribution 1,2,3 
Send to Me  If you are working online, please send movie-clip of your solution. 
Homework  

Activities 
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The Maze and Program Structure 
 
Here’s the maze on the left. The ePuck is shown in its starting position and we shall code the “hug 
the left wall” algorithm. So the robot should 
 

• Always turn left if it can 

• If it can’t turn left it should go straight 

• If it can’t turn left or go straight, then it should turn right 

• If it can’t do any of these, then its should ‘about face’ since it is at a dead-end 
 
The centre of each tile of the maze is 0.112m apart, the size of a Lego wall block, so we could build 
the maze. 

 
 

The code template provided lets you build the Finite State Machine shown above right. The robot 
starts in STATE_STEP which moves it to the centre of the tile it is facing. When it gets there, it 
transits to STATE_DECIDE where it reads the Left Right and Centre distance sensor values and 
decides which following state to transit to. When the  action in this state is complete, the robot 
transits to STATE_STEP. 
 



This worksheet is intended to get you started coding the maze-follower, you may wish to complete 
this for your mini-DBT project. 
 
There is a function int getWallCode(); provided for you which reads the sensors and return a 
unique code value for all possible 8 sensor combinations shown in the truth table below 
 

 
 

Look at the robot in the maze shown above, and trace its movement through the maze in your 
mind. For each row of the truth table, fill in the Action (e.g., Forward, Right, …) 
 

 
2 

 
Odometry Calibration 
 
We shall use odometry to make the robot move forwards 0.112m and also to turn 90, -90 or 180 
degrees as required by the states. You know that odometry is not perfect, but should be OK over 
short distances. We can improve this by calibrating the odometry – measuring the error and 
correcting it.  
 
Open the world CBP_ePuck_Odometry_5.wbt and select the controller 
CBP_ePuck_Odometry_5a.c which will attempt to move the ePuck forwards for 0.112m with wheel 
angular velocities 0.2*MAX_SPEED. 
 
(a) Run the robot and record the dist moved (how far the robot thinks it has moved) and the actual 
CPG:z location. 
 
(b) Use these two numbers to calculate a correction factor, so the robot will actually move 0.112m. 
Think! 
 
(c) Now insert this value into the  correctionFactor assignment, re-run the controller and check that 
the GPS value is 0.112. You may need to tweak the correction factor a little to get it as close to 
0.112 as possible. 
 
(d) Copy and paste the while-loop code and the correction factor (e.g., Notepad++). You will need 
to put this into the maze-solver controller later. 
 
Now let’s do the rotation calibration. Select the controller CBP_ePuck_Odometry_5.c which aims 
to get the ePuck to turn 90 degrees. 
 
(e) Do as above: run the controller; calculate the correction factor, tweak it a little and copy the 
while-loop somewhere safe. 
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Program the Maze-solver Controller  - Part 1 - 
 
Open up the world CBP_ePuck_Maze_3b.wbt and make sure the controller CBP_ePuck_Maze_5.c 
is selected. 
 
(a) Complete the STATE_STEP. Copy your straight line odometry code to the spot indicated. 
(b) Remove the *gpsVals line and associated printf 
(c) You will have to subtract wheelThetaInit from the wheelTheta calculation in the while loop. Do 
you understand why? 
(d) Add code to set the forward speed at an appropriate place omegaL = 0.2*MAX_SPEED etc. Note 
this speed is the one used in the odometry calculation. 
 
(e) Now copy the rotation odometry code into STATE_TURN_CLOCKWISE, 
STATE_TURN_ANTICLOCKWISE, and STATE_TURN_ABOUTFACE.  
(f) Remove the angle, bearing and printf lines. 
(e) You will have to subtract wheelThetaInit from the wheelTheta calculation in the while loop. 
TAKE CARE that you choose correctly to use leftWHeelAngle or rightWheelAngle. THINK – which 
wheel is driving forward? 
(f) Add code to calculate omegaL and omegaR for these states. 
(g) Make sure the rotation angles are correct for the TURN states. 
 

(h) Compile and debug your code. 
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Program the Maze-solver Controller  - Part 1 - 
 
(a) Complete STATE_DECIDE  by using the value of code = getWallCode(); to transit to the 
appropriate state. 
 
(b) Add the following inside the while loop in STATE_STEP 
 
      code = getWallCode(); 
      if(code %2 == 1) break; 
 
This prevents the robot from moving forwards too much and colliding into a wall. 
 
(c) Compile, debug and run. Eventually you should find that the robot should navigate through to 
the end of the maze. You may need to tweak your correction factors. 
 
Even though the robot will reach the end of the maze, you will find that it will get stuck in the last 
corridor; it should exit and get back to the start, visiting each and every cell in the maze. I shall 
leave this for you to think out, perhaps in your DBT mini-project. But here’s a hint: you will need to 
use the variable lastCode which remembers the code on the previous visit to STATE_DECIDE 
 

 

 

 


