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<HREREM>
Image-Based Al-Robot Control in Surgical Applications
Murilo MARQUES MARINHO, Kanako HARADA
[J-STAGE]  [MO]

There has been much interest in the surgical robotics community in the use of image-based strategies for
robot control. Especially in the surgical context, images are the main source of information for autonomous
control. In this work, we summarize the occurrence of so-called Al-based methods in commercial and

research-oriented surgical robotics systems. We discuss the current state of research in the field, open challenges,
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and provide some directions for further research that have been impactful in related fields.

Key words: surgical robots, deep learning, medical image

<BEMEE>
Contrast Dependence of Spatial Resolution in Point Spread Function Reconstruction: A
Simulation Study
Hiroyuki SHINOHARA, Takeyuki HASHIMOTO
[J-STAGE]  [MO]

This study simulated PSF reconstruction with edge artifacts mitigation while recovering spatial resolution
under Poisson noise, and investigated the cause of contrast dependence. In 2D numerical phantoms consisted of
disk 184 mm in diameter and different contrast of 7 disks 20 mm in diameter, we blurred the projection data
using 1D Gaussian detector response with 5 mm FWHM. Projection matrix of parallel beam geometry
considered only detector response and did not include other components so as to edge artifacts were not
influenced. Reconstruction was performed using OSEM regularized with total variation (TV). To suppress noise
and to perform stable deconvolution, blur functions with 9.94 mm FWHM given by the convolution of detector
response 5 mm FWHM and 1D Gaussian filter with 8.59 mm FWHM was used in forward projection. FWHM
of edge spread function was measured as a spatial resolution index. FWHM of PSF-TV reconstruction at
projection data of 5 x 107 counts decreased as 1.55, 1.29, 1.28, 1.17, 1.09, 1.11, 1.04 mm at contrast of 0.5, 1, 2,
3, 4, 5, 6, respectively. Contrast dependence of spatial resolution in the presence of noise is due to TV
regularization, which acts to smooth objects with low-contrast more strongly than those with high-contrast.

Key words: PSF reconstruction, Edge artifacts, Contrast dependence, Total variation, Spatial resolution
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X-ray Dark-Field Imaging (3) X-ray Dark-Field Imaging CT |Z & 2R RIEMHHEF
Wil A, R ARE, VR BT, K RRE, A B2, BEE R, B HE
[J-STAGE]  [MO]

%2 B E TOMEETIE, X MREFHEFE (X-ray Dark-Field Imaging; XDFI) T oz iffr=> b7 A
Mg BJEIT= > F 7 2 b CT (XDFI-CT) % fHRK T 2 FIEICOW TR L2, 3 3[BT, 4f
XDFIZ & = TH b L 7e AARRRE O ks L OYRELIAIE S T 72 WFFE~ D ER Y 1A DUV THREST
L, BECHELNESESERMBOEIT = 7 2 MED, 1EROFEER & & 23 HIET 2002
HRAEWTCHNT 5.
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