Hough Transform

It locates straight lines

It locates straight line
Intervals

It locates circles
It locates algebraic curves

It locates arbitrary specific

shapes In an Image

— But you pay
progressively for

complexity of shapes by
time and memory usage




Hough Transform

How does it do it?
Works in 2 domairs

YWoles possible representations of object vou are looking for in Hough
Space

Edgze Deterted Inage HoughSpace MV ok Space




Hough Transform

An Edge Pixel in Real Space would vote into Hough Space all
possible lines that contain that point. y=mx +b

Continue to Add Votes for different Edge Pixels
Intersection Gives Equation for line

Edgze Detected [miage (Real Space) Hough Space




Hough Transform for
Rectangles

Same idea with a twist

vote in Rectangles of shape and size vou want,
Hough Space acts like just lke an accumulation table,

VYotes will accumulate highest in center of rectangle!

Edge Detected Image Hough Space

Voted Bectangles
are produced from
the puels in the
cotners of the
Edge Image and
the muddle of the
taro vertical sdes.




ODbject Recognition

e A wise robot sees as much

as he ought, not as much as
he can

« Search for objects that are
Important

— lamps

— outlets

— wall corners
— doors

— wall plugs




Overview

* Framework of research

e Introduction to Images and Image
Capturing

* Image Processing
—Canny Edge Detection

—Hough Transforms
 Putting it all together



Why?

* Monitor power level In robot’s
batteries

* \When power goes low, Interrupt
actions

» Search for the wall plug
e Traverse over to it
 Plug itself to 1t in.



Image Processing, How’s

Currently there are many, many ways to
approach this problem

Seqmert@tion Bawd PazsTiterng Mezh W amphyg
Edge Detection Homomorphhke Flterng Momphk DlIatow
alpha titeriag Cowtrast Momphk Chlze
DRC Comprezgsion Shampe Thlenlng
Enler LeastSquares Resto@tion Goow g
Perimeater Hex Raotate FFT
Fractal HaarTAsshm IFFT
Gavzslan Tliter Weay Fliterlng DFT:z

Personally divided into two groups:
Reduction
Interpretation



Image Processing, How’s

Reducing the amount of information

Small in size, Huge in information
Before. ..
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Canny and Hough Together

Image -> Canny




Canny and Hough Together

Canny -> Hough for Rectangles




Canny and Hough Together

Hough -> Finding the Rectangle!




