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Transition Radiq tipn Tracker

Region of interest
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Max
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i _p‘gmax = max, {h(L)}

Transform
Tomograph y
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Discrete Straight Line

Draw a digital straight line? 1
Reduce to:y=sx and 0 <s <1. B = {(N’{SN”LEJ)'NEN}

Choose pixel nearest to the line.

(3).25 .29 3 31 313 316 .3182 .32

Recursive # Bresenham, is not relevant to CERN application.
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Discrete Hough Transform
~ Z Px.,y

(le)egi,h
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W | | W
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Naive Algorithm
e (2N-1)N lines
° (2N-1)N? additions, on p+Il,(N) bits

9/17/99

11th Asian — Jean.Vuillemin@ens.fr



ivide and Conquer!
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Fast Hough Transform

4H, 2H, H,
-1 0 1 -1 0 1 3 -2 -1 0 1 2 3
171101 0]| 0 2|1111]|17]10]|0 5|1313|1|0|0]|0
ol 11| 1|] 1 1|1|0f|1]|2]1 1|4[3|3|1]0]0
) )
1711 17]| 2]| 0 112]|2]|3|2|3 111|13|4|4|3|1
ojlofjoy|| 17 o|lo|1||0|17]|0 0|0|0|1]|2|4]|2

H,(0,i,j) = pixel(i,J)

H,..(2h,i,j) = H,(h,i, j)+H,(h,i+2",j+h)
H,..2h+1,i,j) = H,(hi,j)+H,hi+2°,j+h+1) h>0
H,..2h-1,i,j) = H,(hi, j)+H,(hi+2°,j+h-1) h<O

For N=2", the complexity of the FHT is:

(2“_1 )NZ-N Additions, for N=32:
* Naive O(N3): 64512
additions on n+p bits. « FHT O(N2log(N)): 9248

e Software speed-up: x7
9/17/99
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Circuit

e Parallel

ia
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