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A Photofragment I maging Setup
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Physical Nature of the Problem

Particle distribution S
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Also:
Columb explosion;
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| ssues in Photofragment | mage Reconstruction

e Centre and dlipticity a

distortions;
|
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e Tedious line-by-line pixel-
by-pixel processing.
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Velocity profiles:
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Part 1. Circle Detection: Variations on Hough Transform

Hough Transform (formulated via Radon

Transform): i
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Example: C: y=x° Of parameter space

P= y_§1xz_§2x,
f will be concentrated at p=0, 61 =1, £, =0,

e Enhance edges

o Accumulate edge normals
— get the centre




|t Works

2400 [

Centre found even when
only a part of the image
IS present.




Centre Fine-Tuning and Ellipticity Correction

Sharpen the radia profile

j enhanced

—> maximise high-frequency
components of R(r)

Same image
centred / corrected




Part 2. Parameter Reconstruction
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Have an analytical expression
for the raw image




Resonant Contribution —*“ Raw “ Peak Shape
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Reconstruction Strategy

For the outermost peak on the raw Velocity Profile
velocity profile, fit the outer slope to

1(6,7/2) and get position and width. |

NS
vV 'm?m

0.60814 Where _

Set /Bmk = Iiaw(rm)

A(r)  are spatial  anisotropy - A
parameters calculated on the raw - \j -
Image. | | o

1] a0 100 150
For al inner rings, subtract P°Mes

from pixel intensities. In the immediate proximity to current
ring, use P with the radial envelope of 1(5.7/2).
Repeat for all rings.
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Tests Results

Average error in image parameters.

Ar, px| ABy Ay, pxl | Aring intensity”
Present algorithm 0.14 0.076 0.14 0.0113
Onion peeling 1.10 0.057 0.25 0.0127

'where the total image intensity is 1.
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Good agreement!




Going Extreme

NO" image (from Dr. Parker)
striped background

multiple densely spaced rings
high dynamic range
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Conclusions

e The problem of centring, geometry correction and peak
Identification on a raw photofragment image solved using
pattern recognition techniques,

e A novel semi-analytical method for reconstruction of ring

Intensity, width, and spatial anisotropy parameters from the
raw image;

e The tandem HT-centring + Fourier Transform developed here
provides an unprecedented precision in particle velocities and
IS recommended for use with any inversion technique.
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Ring Resolution - Error in Spatial Anisotropy Parameters
1.5-
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