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(a) Ortery Photobench, Perspective

(b) Canon and Carmine Unit

(c) Ortery Photobench, Side
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(b) KinectFusion [22]

(c) Approach in [25] (Poisson reconstruction) (d) Color images of objects in (a)-(c)

(a) Our method



Camera focus
Image plane

Visual hull
True object

Visual cone



(a) Interactive 
Segmentation

(b) A&H 
Detergent

(c) VO5 
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(d) Softsoap 
Handsoap

600

5

2
5

5 600



5
5

{( i, yi)}i yi = 1
yi = 0 pixi

k k = 20
{ i|yi = 0}

T T
T

T

119 5

30%

30%

F (x) = 1 x ∈ R3 0
x0 F (x0) = 1

x0 x0

x0

G(x) = 1 x ∈ R3 1− ϵ
0 ϵ = 0.1



5

5



(a) Palmolive detergent, 
KinectFusion mesh 

vertices

(b) Red cup, 
visual hull mesh 

vertices

(c) Red cup, 
KinectFusion mesh 

vertices
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(a) Object color images (b) Raw depth maps (c) KinectFusion meshes (d) Soft visual hull meshes (e) Our method
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(a) Pot, with hallucinated points (b) Pot, hallucinated points removed

(d) Cup holder, hallucinated points removed(c) Cup holder, with hallucinated points
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(a) Post-decimation

(b) Pre-decimation
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(a) Almonds Can

(b) Dove Soap Box (c) Pringles Can (d) 3M Spray
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(a) PR, simple

(e) PR, concave

(i) PR, translucent

(b) VH, simple (c) KF, simple (d) Ours, simple

(f) VH, concave (g) KF, concave (h) Ours, concave

(j) VH, translucent (k) KF, translucent (l) Ours, translucent

(m) Color images, simple objects (n) Color images, concave objects (o) Color images, translucent objects
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(a) No smoothing, λ = 0 (b) Smoothing, λ = 10
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α β

λ
λ < 1 λ > 1

α < 1 α > 1



α = 1.0 λ = 1.0 α = 1.2 λ = 0.95 α = 0.8 λ = 1.05

α = 1.0 λ = 1.0 α = 0.9 λ = 0.98 α = 1.05 λ = 0.95

α = 1.0 λ = 1.0 α = 1.2 λ = 1.02 α = 0.6 λ = 1.0

α = 1.0 λ = 1.0 α = 0.8 λ = 1.0 α = 1.0 λ = 0.95



α = 1.0 λ = 1.0 α = 0.6 λ = 1.0 α = 1.0 λ = 0.95

α = 1.0 λ = 1.0 α = 0.6 λ = 1.0 α = 1.0 λ = 0.95

α = 1.0 λ = 1.0 α = 0.8 λ = 1.0 α = 0.95 λ = 0.98



α = 1.0 λ = 1.0 α = 0.6 λ = 0.98 α = 0.95 λ = 0.93

α = 1.0 λ = 1.0 α = 1.0 λ = 0.95

α = 1.0 λ = 1.0 α = 0.6 λ = 1.0
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