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RECOGNITION OF THE MAP
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Original image capture by camera Contrast ratio enhanced 
using high-pass filter and 
converted into gray scale 

-Digital Image Processing



RECOGNITION OF THE MAP
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-Digital Image Processing

Goal: pixel value lower than 30 Barrier: pixel value grater than 210



RECOGNITION OF THE MAP
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-Fuzzy C-means Clustering

Use Fuzzy c-means clustering to obtain the coordinate of the goals
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AIART Lab.

-DECIDE THE ORDER OF THE GOALS AND 
AVOID COLLISION WITH THE BARRIERS

Now we have 
the goals and 
the barriers
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collision with 
the barriers



PATH PLANNING
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1. Solve the “Travelling salesman problem”
Use Genetic Algorithm to solve the “Travelling salesman problem”
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2. Use “Probabilistic Roadmaps(PRM)” to avoid colliding with the 
barriers when the robot goes between the goals.
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The planned route by solving TSP and applied PRM.



ROBOT CONTROL
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-USE THE CAMERA’S FEEDBACK TO CONTROL 
THE ROBOT TO FOLLOW THE LINE

Calculate 
omega
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Result of the 
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Detect robot’s 
direction

Red_plane =  img( : , : , 1 )
Blue_plane =  img( : , : , 3 )
Red  =  

1-(Red_plane - blue_plane)
Blue  =  

1-(Blue_plane - Red_plane)

Fuzzy c-means 
clustering 

img
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Calculate 
omega

𝑣↓𝑅 = 𝑣 − 𝜔

𝑣↓𝐿 = 𝑣 − 𝜔
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Calculate 
omega
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WI-FI TCP/IP
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𝜔 DECODING
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MOTOR CONTROL
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Robot

𝑣↓𝑅 = 𝑣 − 𝜔

𝑣↓𝐿 = 𝑣 − 𝜔

𝒗
𝝎
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