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At a Glance

Problem statement:

● Automatic segmentation of identity documents in smartphone photos.
● Many challenges: unknown background, lighting condition, acquisition problems ...

Why our approach is interesting:

● New different approach. ● Fast, efficient but state-of-the-art results.

Main contributions:

● An extension to color images of the Dahu distance.
● A framework to detect identity documents in photos or videos.
● Comparison of different saliency-based methods.

Image representations for computing barrier distances
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(a)An image u.
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(b)u as a graph.
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(c) 3D version of ũ given in (e). (d)u as a surface.
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(e) Interval-valued image ũ.

0 0 0

1 3 2
1 11 1

3

0 0

1 1

1

0 00 0 00 0

0 0 0 0

2 2

2

1

2

31

3

(f) A minimal path in a u<− ũ.

Barrier τ of a path π: τu(π) =maxπi∈πu(πi) −minπi∈πu(πi).
MB distance: d MB

u (x, x
′) = minπ∈Π(x,x′) τu(π),

Dahu distance: d DAHU

u (x, x′) = minu<− ũ d MB

u
(hx, hx′),

where hx: 2D element of the complex corresponding to x

The Dahu distance on the tree of shapes
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(g) Image u.
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(h)Gray scale.
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(i) Tree S(u).

Gray Image u: d DAHU

u (x, x′) = d MB

S(u)
(tx, tx′), tx: node containing x [1].

Color Image u: d DAHU

u (x, x′) = ∑i∈{R,G,B} τ
(i)
u (

●

π(tx, tx′) )

with τ
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u (
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π) = max
t∈
●
π
µ
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u (t) −min
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●
π
µ
(i)
u (t), µ

(i)
u (t): color of node t.

Some qualitative results

(j) Input (k)Dahu-based... (l) ...normalized (m)Detection (n)Ground truth

Proposed solution

Proposed pipeline:

Step 1: Simplify image into super-pixels;
Step 2: Compute a tree of shapes from the graph of super-pixels;

Step 3: Produce a saliency map by using the Dahu distance on the tree of shapes;
Step 4: Apply detection step.

Quantitative results

Method MAE Fβ

GS [2] 0.328 0.573
MR [3] 0.299 0.642
SO [4] 0.265 0.7461

Dahu 0.178 0.7465

Table: MAE and Fβ
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Figure: Fβ w.r.t. saliency map thresholding.
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