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The problem

Segmenting a mostly homogeneous (same color/texture) object into
parts is a hard problem.

(a) Original Image (b) Segmentated into parts
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Methodology Overview

  

Pose estimation
(hierarchically minimise
 gradient based loss)

Contour detection

Segmented parts

Photo of 
known object

(Input)

3D CAD Model 
(Input)

Project 3D model parts
 (initialise contour detection)
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3D Model Gradients

(a) Φx(u, v,θ) (b) ∂Φx(u,v,θ)
∂u

(c) ∂Φx(u,v,θ)
∂v

(d) Φy(u, v,θ) (e) ∂Φy(u,v,θ)

∂u
(f) ∂Φy(u,v,θ)

∂v

(g) Φz(u, v,θ) (h) ∂Φz(u,v,θ)
∂u

(i) ∂Φz(u,v,θ)
∂v

(j) GN(θ)

GN (θ)(u, v) = ||∇Φ(u, v,θ)||kk (1)
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Photo Gradients

(a) Real photo (b) Synthetic
Using grayscale intensity

(c) Real ∂I
∂u

(d) Synthetic ∂I
∂u

(e) Real ∂I
∂v

(f) Synthetic ∂I
∂v

)

(g) Real GI (h) Synthetic GI

GI(u, v) = ||∇I(u, v)||kk (2)
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Overlays and Smoothing

(a) Real (b) n=0 (c) n=2

(d) Synthetic (e) n=0 (f) n=2
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Loss Landscapes

 0.975

 0.98

 0.985

 0.99

 0.995

 1

-15 -10 -5  0  5  10  15

Lo
ss

 V
a
lu

e

Percentage shift in x direction from known pose

n = 0
n = 1
n = 2

(a) 2-norm
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(b) 1-norm
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Hierarchical Optimization

(a) Photo (b) Background removed

(c) n=2 (d) n=1 (e) n=0

(f) Final fine pose n=0

Next: Initialise a Level Set Evolution contour detection from projected 3D
model parts
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Contour Detection
Level Set Evolution without re-initialization [Li et al., 2005, CVPR]

Row 1: Level set function, Row 2: Zero level curve

(a) Initialisation (b) (c) (d) Final
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