« Scieng

*&
i~
+~
(7]

—

PARIS-SACLAY

nst;
> )
o
@
@
D)
70000).°

(p 3DDX: Bone Surface Reconstruction from a Single®Pues:e

(o)
Y NAISTY

Standard-Geometry Radiograph vis Dual-Face Depth Estimation

Yi Gu'@, Yoshito Otake'@, Keisuke Uemura?, Masaki Takao®, Mazen Soufi!, Seiji Okada*, Nobuhiko Sugano?, Hugues Talbot®, Yoshinobu Sato'@

1 Graduate School of Science and Technology, Nara Institute of Science and Technology 4 Department of Orthopaedics, Osaka University Graduate School of Medicine
2 Department of Orthopeadic Medical Engineering, Osaka University Graduate School of Medicine 5 CentraleSupélec, Universite Paris-Saclay

3 Department of Bone and Joint Surgery, Ehime University Graduate School of Medicine -5mm 5mm

- Our result ! Ground truth

-ray with predicted label Front view Side view

Visualization of accurate 3D reconstruction by our method for two severely diseased patients.
Introduction *Predicted *dape severe disease
Monocular 3D reconsturction is a long-standing challenge. e

Existing works suffer from low accuracy and low efficiency.

Depth estimation from an X-ray image has been barely explored.
Contributions:

* Novel framework for 3D reconstuction using depth estimation
and 3D shape completion. % L

* Proposal of dual depth for efficient and accurate 3D modeling. Patient A Patient B Patient C

» Proposal of multi-depth estimation generalization. X-ray images with predicted boney labels

- Validation using a large-scale medical dataset (2651 images). | |
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Proposed multi-depth-map loss: object-dependent
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Results

» Quantitative evaluation of 3D reconstruction
Res. Method Pelvis ASSD (std) Pelvis HD95 (std) Femur ASSD Femur HD95

256 L., 4.78(0.85) 18.0(2.13) 5.54(1.52) 21.1(2.63)
256 ﬁdep 1.96(0.77) 5.38(2.09) 2.20(1.66) 5.60(4.39)
256 [;g;dep 1.95(0.78) 5.36(2.10) 2.15(1.66) 5.49(4.38)
1024 gggdep 1.76(0.75) 4.82(2.02) 1.95(1.55) 5.07(4.19)
_ error in mm
» Predicted (masked) dual-face depth maps w ] | ,,
Pelvis depth maps (ROI) 95cm Front vie : - Si lew 5
S Femur depth maps (ROI) Conclusion . Srror
(O > We proposed a 3D reconstruction method, 3DDX, for 3D bone
= modeling from a single radiograph.
I > We proposed dual-depth estimation from an X-ray for efficient
o and accurate 3D bone reconstruction.
§ o Our method significantly improved the conventional single-depth
— - % - estimation methods by a large margin on a large-scale medical
Single X-ray image & ﬂ Front Back Front Back dataset, showing high potential in clinical applications.
(inpu) Right | eft Right side  Let Slde110cm o We will apply our method on other bones and modalities.
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