
ECOLE DOCTORALE IAEM LORRAINE

FEASIBILITY OF THE 3D HOLLOW ORGAN CARTOGRAPHY 
USING 2D ENDOSCOPY IMAGES

Doctorant: Tan-Binh Phan1

Directeur de thèse : Christian Daul1

Co-directeur de thèse :  Didier Wolf1

Co-encadrement de thèse : Dinh-Hoan Trinh1

➢ Few textures and structures.

➢ Illumination changes, few contrast.

➢ Small field of  view, camera close    

to object surface.

➢Artifacts (reflections, saturations,  

etc.).

Scientific challenges 

(a) SIFT matches (b) Optical flow

1. Novel optical flow‐based Structure‐from‐Motion (SfM) for

scenes with few textures.

2. High accuracy optical flow estimation using a new

illumination‐invariant descriptor.

3. Proposal of an effective Dense Optical Flow (DOF)-based SfM

approach. Determination of large homologous point groups

using dense optical flow.

4. Robust surface reconstruction for different medical scenes and

image modalities.
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Proposed DOF-based SfM method
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2 = OFi,i+1 (c), 

where c(W/2,H/2) is the image 

center point and OF is the optical 

flow computed with [3].

where 𝑖0 = min 𝑖, 𝑗 , 𝑗0 =
m𝑎𝑥 𝑖, 𝑗 , 𝑖 − 𝑗 > 1.
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• Image 𝐈𝑖 is called 𝜏-

overlapped with image 

𝐈𝑗 if the area of  𝐈𝑖 ∩ 𝐈𝑗
is greater than 𝜏 pixels.  
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Determination of HP -groups 
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1. Determination for each Ii of its    

set of overlapped images.

2. Determination of reference

images with Algorithm 1 in

[1].

3. Generation of HP-groups. 

HP-group definition:

If (𝐴0, 𝐴1,…, 𝐴𝑗) is

a HP-group, then set

( 𝐴0 , 𝐴1 ,…, 𝐴𝑗 )

belongs to a common

region of overlapped

images showing a

same scene part.

Our idea:

If

•𝐴0 is a point in a reference image

𝐈𝑖
𝑟𝑒𝑓

and

• 𝐴1,…, 𝐴𝑗 are homologous points  

of  𝐴0, then (𝐴0, 𝐴1,…, 𝐴𝑗) is      

defined as a HP-group.

Experimental results

Publications

This work focuses on the determination of  homologous points in SfM

(a)

(b)

1. Objective evaluation

The accuracy of the proposed method was published in [1].

2. Subjective evaluation

3D surface of the pyloric antrum 

region under two viewpoints.

Four color images taken from  

a sequence of 191 frames.

Surface example in gastroscopy 

Surface example in cystoscopy  

Four bladder images 

among a sequence of 

1101 frames. 

3D mosaic: bladder wall under the 

two viewpoints.
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surface. 
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462 frames. 
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