























Simulations: Relation Between Sampling
and Resolution

— FOV=6ccm x 6 cm

Resolution

e Fundamental limit of transverse resolution is A

e Depth resolution determined by numerical precision s




Sampling and limited data
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Reconstructions from experimental

data
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32 . 9mm 315 . 5mm

*108 source-detector pairs
« 103 sources and 10° detectors

* 8§ mm diameter black balls in
1% Intralipid

* Balls in midplane of sample
* 50 mm slab thickness

2.6 mm slice separation

e I5cm X 15 cm FOV



Reconstructions from experimental
data
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FWHMxy=11 mm
FWHMz=1.5 cm

Separation=3.3 cm




Reconstruction of a chicken wing

14.5312 mn 17.14%4 mm 19.7656 mm

22,3828 mn 27.8172 mm 3 .
*10° source-detector pairs
« 103 sources and 10° detectors
2.6 mm slice separation
*15cmx 15 cm FOV

30.2344 mn 32.8516 mm 35.4688 mm



CONCLUSIONS

* We can reconstruct images from large
experimental data sets
(currently ~108 data points)

* Theory and experiment are in agreement
at this stage

 Although it is difficult to quantify, image
quality seems to be better than in other
optical tomography experiments with
similar parameters



FUTURE DIRECTIONS

Three known factors that impact image
quality in our experiments:

1) Noise
2) Mechanical design and precision
3) Number of sources

Solutions:

1) Higher laser power, overexposing the tails of
transmission function (but not enough is known about
the nature of noise at this time ...)

2) Better mechanical precision

3) Using a faster CCD camera (video-rate) will
allow us to increase the number of sources by about
the factor of 100.




Transmission Through a Slab: Experimental Data
vs Theoretical Fit
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Transmission Through a Slab: Experimental
Data vs Theoretical Fit (LIN —-LOG Scale)
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