
THE HOUGH TRANSFORM  AND ANOTHER METHOD FOR 

RECOGNIZING STRAIGHT LINES  IN AN ARRAY OF N DIGITAL 

POINTS 

 
 

Back in the early 1960s Hough was analyzing complex photo tracks produced in bubble 

chambers by nuclear reactions. In his study he came up with a way to pick out those 

points corresponding to straight line tracks. Since that time the process he discovered has 

been studied thoroughly and received wide recognition as an essential technique used in 

digital processing. The essence of the Hough Transformation is to look at each point in an 

N particle array of points as belonging to straight lines oriented in a unique way with 

respect to the origin. The procedure starts with the simple equation for a straight line 

given by- 
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Next one draws a line of length r  perpendicular to this line extending to the origin. The 

angle this second line makes relative to the x axis is denoted by θ. Rewriting the above 

equation, one has- 
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or the equivalent Hough Transform- 

 

                           )sin()cos( θθ yxr +=  

 

This last expression represents essentially a sinusoidal curve for r versus θ once a point 

[x,y] has been chosen. If one now plots these sinusoidal curves for all N points of the 

array, there will be certain values of r and θ were the curves intersect. These intersection 

points are easiest to spot graphically. Their location refers to the set of all points lying 

along the same straight line. Let us demonstrate with the following example- 

 



 
 

Here we have chosen four points lying along the straight line y=-(2/3)x+2 and 

transformed these into four sinusoidal curves .The curves are observed to first intersect at 

r=1.664 and θ=0.986. So one predicts that these four points are collinear and are lying 

along the curve- 
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This is quite close to the original curve y=-(2/3)x+2 along which the four original points 

are actually located. This procedure may be automated to handle arrays of thousands of 

points with the superimposed plots of r versus θ revealing those points [r,θ]  which lie 

along the same straight line. The approach may also be extended to finding circles and 

ellipses containing a unique set of points.  

 

An alternate approach to finding straight lines containing three or more points in an array 

of N points is even more geometrical and one we demonstrate next. Consider a set of ten 

points distributed throughout the x-y plane as shown- 

 



 
 

 

We call the outside points the peripheral points and draw from each of them straight lines 

to all their N-1=9 neighbors. One counts the number of lines emanating from each 

peripheral point and mark this number down. You will note that 4 of these peripheral 

points require only N-2=8 lines to reach all their neighbors. Connecting these points to 

each other with at least one extra point between them, then leads to two straight lines 

indicated in heavy green. These represent the two possible straight line solutions for this 

case. Note that no formulas were used in finding the two straight lines containing three 

points each. Again, it should be possible to automate this procedure and deal with cases 

involving thousands of points. However, the work requires drawing some N^2 curves and 

thus is expected to be more time consuming than the Hough Transform approach.  
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