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 Monolithic detectors offer a hlgh'FESOlUtIOH alternative i. Design high-resolution detector = g 2.0
e Economically more attractive for detector resolution of LY50 \ % % ’ e
<2 mm = high cost of manufacturing segmented Bdpbelamay ii. Optimization of spatial resolution. . s 10
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* Trend towards total body (TB) PET imaging requires a /r//;/‘////:// ,;1 /;" 5" jii. Evaluation with 2 positioning algorithms 0.5
large increase of detectors (x10) 7 C L. : - —20 1
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* oystems with smaller or adaptive bore could favour 6 110 9 # Channels i. neural network based deep learning 20 -0 o 10 20 0 -0 o 10 20 >0
from intrinsic resolutions of as good as 0.9 mm [2] [3]  Summed 16 - channel readout (DL) algorithm x position (mm) x position (mm)
_ Materials and Methods Full detector Center region
T : 5X5 cm? 3x3 cm? » DL algorithm achieves improvement of the mean
Positioning algorithms
Hardware 3 | 948 R FWHM of 21% for the full detector and 11.5% for the
* 50x50x16 mm® LYSO (Epic Crystal) kNN positioning algorithm Deep learning positioning algorithm FWHN mean ¢ e 1O detector center
e 8x8 array of SiPMs (SemiON MicroFJ-60035-TSV) e ~7000 events/position » 1000 events/position F\.NHM median 1.42 1.26 1.29 117 - mean positioning bias is decreased by almost 50%
. Sgrfaces finish: rough black p.alnted finishing on crystal groups according to the signal std. dev. e Adam optimisation Bias median 0.25 0.12 025 0.9
sides, specular reflector + polished crystal top « For each group a mean signal is e Learning rate =103
alculated and interpolated to 3 * Batchsize =256 * Results are in line with simulations that have previously been presented [5]
calibration grid step size of 0.25 * Llloss * DL algorithm trained on individual events <= kNN database trained on mean of multiple signals
* Mean reference light distribution are * Early stopping based on validation (0SS —» mean signal acts like a filter for signals from scattered events
saved to LUTS * PyTorch /11 GB NVIDIA RTX 2080Ti GPU —» positioning of scattered events might be improved with the DL algorithm
* KNN: exhaustive neighbour search e (Qverfitting: network is validated after every
e More details in [4] epoch on data acquwed in 0.5mm steps — Conclusion
* The superior algorithm is the DL algorithm with an overall mean FWHM of 1.34 mm and 1.17 mm in the centre
Calibration Evaluation * To the authors knowledge there is no comparable detector with this good spatial resolution
* A potential application for this detector is any conventional clinical PET system, but especially, due to its cost
* %8Ge calibration source (69 MBq) * 20000 events/position advantages when high resolution is desired, a TB-PET system with an adaptive system bore
* 1 mm calibration grid (49x49) a 70s per position  FWHM: Gaussian fit to horizontal and vertical line profile of PSF in the 2D histogram. * 0n a system level this leads to a spatial resolution of ~2 mm for large bore diameters and improves further
* Calibration data extraction: Anger positioning + ROl selection * Positioning bias: Euclidean distance between peak of the PSF and calibration position for smaller bore diameters.
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