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A
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W
e

prop
ose

to
use

a
reference

curvature
function

for
extracting

the
frontier

of
a

shap
e

in
a

gray
level

im
age.

T
he

frontier
extraction

is
done

by
using

b
oth

geom
etric

inform
ation

represented
by

the
reference

curvature
and

gradient
inform

ation
contained

in
the

source
im

age.
T

he
application

of
this

w
ork

is
done

in
a

m
edical

application.

K
e
y
w
o
rd

:
segm

entation,
curvature,

m
edical

applications.

1
In

tro
d
u
ctio

n

O
b
je

ctiv
e

a
n
d

m
a
in

id
e
a
:

•
E
xtract

contours
from

a
geom

etric
description

of
the

shap
e.

•
U

se
curvature

description
w

ith
a

robust
estim

ator.

•
Include

inform
ation

of
im

age
gradient

in
the

contour
extraction.

M
e
d
ica

l
A

p
p
lica

tio
n
:

•
A
pplication

to
the

early
diagnostic

of
a

particular
P
arkinson’s

disease
syndrom

e.

•
C
haracterize

the
atrophy

of
the

m
id-brain

part
of

the
brain

stem
[4].

•
C
ontour

extraction
and

curvature
m

easures
on

the
brain

stem
.

healthy
patient

pathologic
patient

2
R

o
b
u
st

C
u
rv

a
tu

re
E
stim

a
to

r
[2

]

P
rin

cip
le

:

•
T
ake

into
account

all
p
ossible

shap
es

associated
to

a
sam

e
discretisation.

•
P
recision

even
w

ith
low

resolution
shap

es.

•
N

oise
resistant

w
ith

blurred
segm

ents
[1].
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C
onstruction

of
the

contour
b
etw

een
tw

o
p
oints:

•
S
hortest

path
algorithm

prop
osed

by
M

ortensen
e
t
a
l.

[3].

•
S
hortest

path
going

from
P

b
to

P
e

is
denoted

by
S

(P
b ,P

e )

•
L
ist

of
p
otential

contours
defi

ned
from

each
p
oint

p
k

by
:

S
k

=
{
S

(P
b ,p

k ),S
(p

k
,P

e )}

θ

P
b

P
e

M
b,e

p
i

p
k

3
.2

S
e
le

c
tio

n
th

ro
u
g
h

th
e

p
o
ssib

le
c
a
n
d
id

a
te

s

•
S
te

p
1
:

se
le

ctio
n

b
a
se

d
o
n

lo
ca

l
m

in
im

a
va

lu
e
s

o
f
th

e
co

a
st

(A
1 )

F
or

each
contour

associated
to

p
oint

p
k

the
cost

value
G

k
is

defi
ned

as:

G
k

=
G

(S
(P

b ,p
k ))

+
G

(S
(p

k
,P

e ))

w
ith

G
(S

k )
representing

the
m

ean
coast

extracted
from

the
shortest

path
algorithm
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•
S
te

p
2
:

se
le

ctio
n

a
cco

rd
in

g
le

n
g
th
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n
stra

in
t

A
2

=
{
p
k
∈

A
1 | |L

k
−

L
r
ef
|

L
r
ef

<
E

r
r
p
er

i }
;

(a)
(b)

(c)
E

r
r
p
er

i
<

10%
(d)

E
r
r
p
er

i
<

5%

•
S
te

p
3
:

se
le

ctio
n

fro
m

cu
rva

tu
re

co
n
stra

in
t

•
S
elect

contours
from

b
ounds

on
m

ean
curvature

C
∗k
:

A
2

=
{
p
k
∈

A
2 |C

M
in

≤
C
∗k
≤

C
M

a
x }

•
T

he
fi
nal

contour
w

ith
the

m
inim

al
error

to
the

reference
curvature

((C
k
−

C
r
ef

) 2)
is

selected.

4
E
x
p
e
rim

e
n
ts

a
n
d

A
p
p
lica

tio
n
s

•
C
o
n
to

u
r

se
le

ctio
n

o
n

syn
th

e
tic

im
a
g
e
s:

λ
=

(C
r
ef

,E
r
r
p
er

i ,C
m

in
,C

m
a
x )

λ
=

0.0164,0.2,0,0.3
λ

=
0.0164,0.2,0,0.3

λ
=

(0.0114,0.2,0.005,0.2)
λ

=
(0.0153,0.2,0.005,0.2)

•
R
e
su

lts
o
n

b
ra

in
im

a
g
e
s

λ
=
{
0.0549,1,0.05,0.1}

5
C

o
n
clu

sio
n

W
e

have
prop

osed
new

sim
ple

m
ethod

to
extract

im
age

contours
by

using
predefi

ned
curvature

infor-
m

ations.
T

he
extraction

w
as

based
on

a
robust

curvature
estim

ator
and

on
the

construction
of

shortest
paths

from
im

age
gradient

inform
ations.

T
he

application
to

m
edicalapplication

app
ears

prom
ising

and
future

w
ork

w
ill

deal
w

ith
the

m
edical

validation
in

the
context

of
the

P
arkinson’s

atypical
disease.
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