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Monte Carlo Simulations Image Reconstruction

Computing tasks



3

Josep F. Oliver                                                                                                                                 

MonteCarlo simulations

Two main reasons
To advance the device future capabilities
To generate test data for the reconstruction algorithms
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Two-layer simulations vs. data
EXPERIMENTAL DATA 
E1 vs. E2

GATE SIMULATIONS E1 
vs. E2

Na-22 SUM ENERGY 
SPECTRUM

50 mm

50 mm
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Efficiency

TWO 
PLANES

THREE 
PLANES

COMBINED 
(simulation)

 Characterization results  
 in E Muñoz et al. Phys.     
Med. Biol, 2017.



7

Josep F. Oliver                                                                                                                                 

MonteCarlo simulations

Two main reasons
To advance the device future capabilities
To generate test data for the reconstruction algorithms



8

Josep F. Oliver                                                                                                                                 

MonteCarlo simulations

Two main reasons
To advance the device future capabilities
To generate test data for the reconstruction algorithms

Time Coincidence Window

Neural Network

Perfect
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Image Reconstruction (DIRS)

One or our main strengths is to develop Dedicated Image Reconstruction Software

“tailor-made” software specific for each particular device able of exploiting at maximum its     
   imaging capabilities

Data acquisition Image Reconstruction Medical Image
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Image Reconstruction (DIRS)  ::  AXPET
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Image Reconstruction (DIRS)  ::  PET + probe
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Image Reconstruction (DIRS)  ::  Full PET ring made of Continuous Crystals
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Image Reconstruction (DIRS)  ::  Full PET ring made of Continuous Crystals
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Image Reconstruction (DIRS)  :: Compton Telescope

Currently, main computational efforts are simulation and image reconstruction for MACACO
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Image Reconstruction (DIRS)  :: Compton Telescope
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Highly modular to enforce reusability (man-power)

Control version (git)

Image Reconstruction (DIRS)  :: Enforced
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Profiling (valgrind)

For unit testing

Image Reconstruction (DIRS)  :: Recommended
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C++17

Image Reconstruction (DIRS)  :: Recommended
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Traditionally GRID has been difficult to  access for us
Install our own code 
ific vo
Maintain installation of the code

Recompilations
Upgrades, ….

Send and retrieval jobs cumbersome ( text interface … )
Spurious errors difficult to deal with

never ending programs,
Blind nodes, ….

GRID
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When computing power is necessary we resort to our three servers

Servidores de cálculo

alcaudonalcaudon

14 cores 
   28 thr
   1.2GHz
256 GB
2.5 TB

loucypherloucypher

8 cores 
   8 thr
   2.4GHz
46 GB
2 TB

8 cores 
   8 thr
   2.66GHz
32 GB
2 TB

colosuscolosus

30 cores 
   44 thr
   2 GHz
334 GB
6+8 TB

TotalTotal
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Instalaciones IFIMED
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! Muchas gracias !
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