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Random

Sobol+Owen Cascaded

Whitenoise (MC) Sobol (QMC)

36 rays per pixel
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𝑘th point of Sobol’ sequence in 

dimension ⅆ : (𝑥0
𝑘 , 𝑥1

𝑘, …, 𝑥𝑑−1
𝑘 )

Each dimension 𝑖 < ⅆ → one physical 

dimension of the simulation 

HepRandomEngine

…

double flat(std::source_location )

…

“Calling context” = dimension
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Experience 1

11

Toy SPECT experiment.

Source : 

• 6 spheres

• gamma particles

• 140 keV

• source-to-background ratio : 20:1

Medium : vacuum

Sampling : 5 QMC dimensions (initial position / direction) 
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Source : 

• 6 spheres

• gamma particles

• 140 keV

• source-to-background ratio : 20:1

Medium :  Water but Limited Physics List (only Compton)

Sampling : 23 QMC dimensions (primary dimension 

+ 1 Compton max) 
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Experience 2
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MC

QMC

N ≈ 4.106
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Conclusion
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Potential Advantages

QMC as G4RandomEngine

Variance Reduction Technique

Generalisable 
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Potential Advantages Limitations

QMC as G4RandomEngine

Variance Reduction Technique

Generalisable 

Dependance to dimensions

Prototype implementation (still slower)



Medical Imaging Research Laboratory
www.creatis.insa-lyon.fr

Thanks

17


