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Calculation method of system response matrix of optical emission tomography based
on point cloud distribution

JIN Haijing"?, LI Hua'?, SONG Jianbo™*, YAN Xuewen'?, HE Liang"*’, LI Deyuan'?,
LU Ying**, PANG Guobao™*

(1. Nuclear and Radiation Frontier Technology Research Center, China Institute for Radiation Protection, Taiyuan
030006, China; 2. Shanxi Provincial Key Laboratory for Translational Nuclear Medicine and Precision Protection,
Taiyuan 030006, China; 3. Department of Engineering Physics, Tsinghua University, Beijing 100084, China;

4. Department of Radiotherapy, Shanxi Bethune Hospital, Taiyuan 030032, China)

Abstract: To meet the demand of 3D real-time dose verification in radiotherapy, the 3D dose measurement
technology based on scintillator luminescence was proposed. Based on the principle of scintillator lumines-
cence by radiation, the 3D dose distribution was converted into 3D light distribution, and the 3D light
distribution was measured and reconstructed by camera and optical emission tomography. The iterative
algorithm was needed for 3D reconstruction based on optical emission computed tomography, and the system
response matrix was an important parameter for iterative reconstruction. A calculation method of system
response matrix based on point cloud distribution was proposed on the basis of pinhole imaging model, which
converted voxels into random point clouds and calculated the number of point cloud projected in the pixels as
the response of voxels to pixels. In the comparison of simulated imaging, compared with the traditional
calculation method based on projection area, the proposed method suppressed the stripe-like error on the

simulated images, improved the uniformity and gradient uniformity of simulated images, and improved the
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simulation accuracy, which was conducive to improving the accuracy of 3D reconstruction.

Key words: 3D dose verification; optical emission tomography; system response matrix; pinhole imaging

model; point cloud
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Fig. 1 3D dose measurement device based on scintillator
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Fig.3 Schematic diagram of calculation method and partial display of system response matrix
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Fig. 5 Simulation results of uniformly luminous objects
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