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In short...: Exploit Parallax phenomenon of the shadowgrams of two Y-
cameras with Coded Apertures

Capable for:

® 3D localization

® Resolving two radioactive spots
in 3D

® Resolving photon energy
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From Pinhole Aperture to Coded Aperture
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From Shadowgram to Point Spread Function (PSF)

The correlation of Shadowgram with G matrix produces the Correlation Matrix

PSF: Point Spread Function
ACF: Auto Correlation Function
PSLA: Point Source Location Accuracy

SNR: to ~ Ratio
AR: Angular Resolution =

=FWHM of PSF




Modified Uniformly Redundant Arrays (MURA) -
No Two Holes Touching - No Two Obscures Touching

Out-of-Focus
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Image Quality Indices vs Z source

For the 2 y-cameras system:

SLA

For a single y-camera 19R-1821.:
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Image Quality Indices vs Extension of Hot-Spots

For the 2 y-cameras system:

SLA
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For a single y-camera 19R-1821.:
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2D FFT of Shadowgrams
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Signal to Noise Ratio vs Extension of Hot-Spots EXF
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Reduction of intrinsic noise with Kernel filter

Correlation matrix with
reduced Intrinsic, element-
wise noise
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Reduction of intrinsic noise with Kernel filter SIM
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Localization Accuracy: Sensitivity — SNR for:
® <1% for point sources rate Locallzatlon of 300MBq hot

® <3% for extended hot-spo’ts

Improved even more with appropriate calibration at ideal Zsource
Spatial Resolution:

® <2,5cm for mask 19R-1Q1\
® <4cm for mask 19R-1958

even fpr extended hot-spots and with wide FCFOV¢

Plans

3D Imaging of extended hot-
DOLS

glation of P4DI to implement

*the Coded Aperture
Technique in real field

situations ~
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