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Back to the Future

Computer-aided surgery



Image-based Guidance in Mini-Invasive Surgery (MIS)
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Proposed Approach: Augmented MIS
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Intraoperative Registration: Problem Statement
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Intraoperative Registration: Constraints
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Segmentectomy 6 Case



Evaluation and Implementation

Accuracy: 𝒪(1 cm)
Feasibility: positive
Usefulness: promising



Robot-assisted Partial Nephrectomy



Myomectomy



Myomectomy



Industrialisation



Back to the Future

Non-rigid 3D reconstruction

Computer-aided surgery



Shape-from-Template

Template - Ω ⊂ ℝ2

Input image

unknown 
3D shape

= unknown

= known

Π ∈ 𝐶∞ ℝ3, ℝ2

Find 𝜑 such that
(1) Π ∘ 𝜑 = 𝜂 (reprojection)
(2) 𝛻𝜑⊤𝛻𝜑 = id (deformation)



Shape-from-Template
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Non-Rigid Structure-from-Motion
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Non-Rigid Structure-from-Motion

Error: 4.55 to  6.50 mm

Reconstruction

Groundtruth



Back to the Future

Non-rigid 3D reconstruction

Computer-aided surgery

PhD on 3D reconstruction by Structure-from-Motion



Back to the Future

Non-rigid 3D reconstruction

Computer-aided surgery

PhD on 3D reconstruction by Structure-from-Motion
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1997/1998 – Licence/L3, Magistère 1 – BSc

Object tracking in a monocular or stereoscopic image sequence







1998/1999 – Maîtrise/M1, Magistère 2 – BSc
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1999/2000 – DEA/M2, Magistère 3 – MSc



Back to the Future

Non-rigid 3D reconstruction

Computer-aided surgery

PhD on 3D reconstruction by Structure-from-Motion


