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Fast Cone Beam Reconstruction Using the GPU:
RGBA Packing for Circular Orbit

SELI YosHipa,* Fumimiko INo, Tt
KazuyosH1 NisHINO'2 and KENIcHI HAGIHARAT!

This paper presents a GPU-accelerated volume reconstruction method for
cone beam computed tomography (CT). Our method has two main contribu-
tions. The first one is an RGBA packing scheme that realizes fast reconstruction
by reducing the number of rendering passes, namely the number of loops needed
for image drawing. Our packing scheme relaxes restrictions on data packing,
allowing us to deal with real projections obtained from a circular cone-beam
CT. The other one is a data reuse scheme that omits computation by sharing
computational results between voxels in the volume. This data reuse scheme
reduces the computational amount to achieve further acceleration. As a result,
the proposed method takes 7.4 seconds to reconstruct a 5123 voxel volume from

308 5122-pixel projection images. This execution time is competitive against
previous results, achieving a 15.6-fold speedup over a CPU implementation.
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end;
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end;
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end;
end
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Fig.4 Pseoudocode of the basic method.
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ProposedReconstruction ()
begin
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«— VecConvolution(P;, Piy1, Pit2, Piy3, K);
end;
poooooOoooOooOoooooooo;,
for n =0 to N/4 — 1 do begin

z=4n;
for m =0 to I/4 —1 do begin
i=4m+1;

(F.y Foq1, Feqo, Foy3)

— VecBackproj((Q:, Qit1, Qit2, Qita),
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end;
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end;

end
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Fig.5 Pseoudocode of the proposed method.
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Table 2 Specification of projection images used for experiments.
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Fig.6 Reconstruction results of projection images. The left-hand side is the proposed result while the right-hand side is the CPU result.
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Table 4 Effective performance and bandwidth of each method.
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Fig.9 Execution time with different data sizes.
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Table 6 Reconstruction quality compared to CPU.
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Fig.10 Cross sectional view of beam along z-axis.
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