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No problem to define the distance

How can we define the distance for these nodes ?
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The two first nodes of the triangle : n1, n2

The third node : n3
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Distance to the object

The object of the scene

The node where we want to calculate the distance : U
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Distance to the object

The node where we want to calculate the distance : U

The object of the scene

The distance calculated The approximated line
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Computed distance

Real distance

The node where we want to calculate the distance : U
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The interior node : distance < 0

The object’s border line
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The exterior nodes : distance = inf
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The initial object

The node’s distance

The reconstructed object
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The center of the dilation
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The line of the object’s border
The exterior of the object
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v ∈ {v ∈ V | d(v) > 0}
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S ← {w ∈ V | wN v}
	c± <

minw∈S(d(w)) ≥ 0
@4®
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¸3n^±
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����� � � � � � ��� � � �!��"$#
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x%�=�Q¯,�6���¿�)�������3¸3��­���±2�)����x%�{��¸3�6��
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µ "��´�{x3»Q�`�4�`®
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¸¼	b�)­��6�{w°��
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D ��������¸¦�*��	0­,	b�3±����*w¬���*	��{�¬±����m�)�����=�{w°��³��)�k�)	b���¦��±2�*�������6	�²{�hx%�{³��$��±��)�������3¸3�����¬�*�
��x%�{��¸3�6�,
�	b����®����
¸
±��{�p�)���½¸3�6¾
��	b�*	��{�´��±W�*���¶�)�*	0���
²{
��*� ­,�6�{
��{�`·

"�­p¯$�¶�6�{�¿­*�6��	b�->W	b²�³��*� s�z ®�w°��­Q�p��±��*����
b	���� � ­,���3¸3�`­p�
�iÁ{���{��
&�°�{�����{�,�Q¯,�y����	b²���x%�{³
�)­�®3���
¸¼­Q�����
¸¿�{��
&�
�{�´�{�����`¸3²{��·7V,³3� �*���½�
�h¸���­�¯�	b�*� �¬¸�	�­��)�{�
�=� z ±��)�{w �*���y�{x3»Q�`�4���{�*�����´�°�
�h¸��½��±D�*�
�½²{�������2®
���
¸¼�)���6� �{�*�
�{�¦w¬��������¸3²���­,���
¸¿�6���¬���iÁ{��w°�{�)���)�
���¦�Q¯$�½�
�6	�²{�hx���³���­�¯������¿	b�,�=�������`�4�)­,¸3	�!%���*�����$�
�{����­m�{±8�*�����{x3»Q�`�4��·Dn!�
�*���¶±���
b
��k¯�	b�
²��{
b²��{�)	c�)��w´®3¯$���=��w°��³3�*���)����­*�����3¸3��­��{�
���*�p±��*��w �*�
�����*�
�6��­6®3x%������³
­*�¶��±2�)���6	������)�{�%�6�*�*	���­�·

� �	+ � � +

 ����� ← ∅
±��{���`�{���

b ∈ {v ∈ V | d(v) > 0 & d(v) <∞}
µD�*���½­��*�)	0�4��x%�{��¸3�6�p���3¸3�`­6·

±��{���������
i ∈ {v ∈ V | iN b & d(i) < 0}

µD�)����	����)�6�)	b���p���6	�²{�hx%�{³���­p��±
b
·

�	� ���
← d(b)

d(b)−d(i)��� �*�
← node(b) +

�	� ���
(node(i)− node(b))

µ��)���½�=�h���)¸3	��
���*�¶��±��*�������3¸3��·
��³
­*� < � �	+ �*� +

 �����6®�< ��� �*�6® (b, i) @ @�µD�*���½�6�����)¸�	b�
���*�`­,�{�
¸¿�*�����)�6
0�k�)��¸¼�6²�¸��{·

�6�
¸ >
�{�
�6��¸ >����
±��{���`�{���

b ∈ {v ∈ V | d(v) = 0}
µD�)����²{�����
�¿���3¸3�`­p¯���	����v�{�*�¶	��¿�)����x����)¸��6��
�	b���

��³
­*� < � �	+ �*� +

 �����6®�< node(b)
®
upNeighbour(b)

@ @�µD�*�
�¶�6�h�{��¸3	b���k�*�`­����
¸¿�*�
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�p�
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±��{���`�{���´���3¸3��®
	b�)­�����	b²��hx���³����*�)	0����²�
b�`­6·,�p���6�´�)���½����	b²���x%�{³
�)­
���)�°�*���¦��x3»Q���=�y
�	b��� � ­y���3¸3��­½¯���	���� �{�*�¬��� �*���`­��¦�*�)	��{��²{
���­�·�"�­½¯,�¦�
�iÁ{����� �y�{�6�6��­)­½¸3	��*�`�4�)
�� �*�v�)���¬�*�)	0����²�
b�
���6	�²{�hx%�{³���­6®h¯,�¶³
­��¶�)�����)�6
0�k�*	��{�

R
�
�*��Á�	��{³�­�
&�¿¸3�6¾
����¸ µ

±��{���`�{���
n ∈ � �	+ � � +

 �����

� +������ �)� � � �	�,+ ← upNeighbour(e ∈ {e ∈ E | nRe})
� � � � �

← downNeighbour(
�"+���� � �)��� � � �,+ )

��� �)��� � � �,+ ← {m ∈ borderNode | ∃e ∈
� � ���

, mRe} \ {n}

�6��¸ >����

r�r



>W	b²�³��*�°r`q�µ1�2¯,�°�{x3»Q�`�4��­����
¸¿�*����	b� 	b���*���)­*���=�*	��{�

First part of the function : definition of the nodes

Second part : definition of the neighbours
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¸��*�����¦	b�$	0­�Á{��� ��­�	�w°��
����*�y¸��)�i¯��*�����{x3»Q�`�4�
��±��)���½­*�6�6����·Dn!�¼��³����6�{­*�{®��)���¶x
�{­*	����6
��6w°������	0­,�*�����)�*	0����²�
b��®3���
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The related edgesTheir neighbours

>W	b²�³��)� s r{µ1�p�����)�6
0�k�*	��{�ºx%�=�Q¯,�6�6�¼�*�
�����3¸3�����6	�²{�hx%�{³���­p���
¸¿�*�
�¶�*�)	��{��²{
��¶���6	�²{�hx%�{³���­

�p�
�y��
�²{���*	b�*��w �*�¿�6�{w°��³3�)�½�)���y�=��
b����	0­��)�6
0�k�*	�Á{��
��º­�	�w°��
��¦µm±���� �`�{���º�*�)	��{��²{
��{®
¯$�y¸��=�*�`�4��	c±1	b��	0­��6���)	b�)�6
&�
�=�kÁ{���*�`¸¬x��¬�*�
���{x3»Q�`�4��®3	b±D	c��	0­p��:h�*���*	��{�,�)� �)�����{x�»Q���4�`®3�{�p	b±W	b��	�­��6³3��·,����
��¬	��º�*��	0­�
0�{­����6�{­*�{®3¸3�°¯,���=�{w°��³��*�
�*���¶���)�6Áh	��{³
­$±��{�)wy³

��
·D�p�
�6�)��	0­p�{�
�¶���{­*��¯��
�6�º¯$���6�{�����{���6�{w°��³3�)���*�����=��
b���p��±��������*�)	��{��²{
���µ1¯����6�´��
�
8	c��­
���3¸3��­p���)�����p� ¸3	0­Q�����
�6� z ±��*��w��*���¶�{x�»Q���4��µD�*��	0­,�{����	0­$	��¿���$��³3�,�*�����*�)	0����²�
b��®�¯,���������
���$Àh���k¯�·�uh��®h	b�¿�*��	0­
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