
HAL Id: inria-00074369
https://inria.hal.science/inria-00074369

Submitted on 24 May 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Computing Differential Properties of 3-D Shapes from
Stereoscopic Images without 3-D Models

Frédéric Devernay, Olivier Faugeras

To cite this version:
Frédéric Devernay, Olivier Faugeras. Computing Differential Properties of 3-D Shapes from Stereo-
scopic Images without 3-D Models. [Research Report] RR-2304, INRIA. 1994. �inria-00074369�

https://inria.hal.science/inria-00074369
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

ap por t  


de  r ech er ch e 


1994

INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

Computing Differential Properties of 3-D
Shapes from Stereoscopic Images without 3-D

Models

Frédéric Devernay Olivier Faugeras

N˚ 2304
Juillet 1994

PROGRAMME 4

Robotique,

image

et vision





����� ���	��

��� � 
�������������
������ ���!�"���#��
$��%&�!')(+*,�
-/.��0�"��%1'2����� -3�4��������%657�!��

5 86� �0�!��%:9;
���./���	�

(+*,� < �	=����
%

>#?6@ACB @A ?
DFEHG AJIKA ?
L�MON P�QRD I D A ?3>�MTS#U A ?VMKW

X6Y[Z]\^Y`_bacacd�e0f ghZ]ijZVk[lnm2oCdVpJlna!_V\]d�dqkhr2lns[ltZ]u
X6Y[ZVv[dqkwgxZ]iyZbk[r2lts

g7_VzCzjZ]YFkh{Cd�Y[d�|~}�d�Y[|�}Cd�u��2�^�]�Ve�f �boJl����ndqk��$�^�be�f �]��zO_b\]d�s
�!���q�����C�V�^�
��dh_bY[d�|�Z]uCs[ln{Cd�YFltuC\�k`}�dhzCY[Z]iJ�nd�a�ZV�jY[d�|�Z�r^d�YFltu�\�k`}Cd�k`}�Y[d�dq�R{Jltacd�uCs[lnZ]uO_
�C\]d�Z^acdq�

k`YF !Zb��_+s`|�d�uCdh�¡Y[Z]a�iJltu�ZJ|�o¢�£_bY#s[k`d�Y[d�Z¤{Jlns`zO_bYFl�kR ^¥�¦�uC|�d7_�{Cd�uCs`d7{Jlns`zO_bYFl�kR !a!_Vz�}§_Vs
ijd�d�u!|�Z]aczCoJk`d�{c�¡Y[Z^a _�s[k`d�Y[d�Z�zO_�lnY4Zb�jlta!_b\^d�s�p^Z^uCdxZV�¨k`d�ucuCd�d�{Cs#k`Z�|$_��t|�oJ�¨_�k`dhs`Z]acd
�nZJ|$_
�©{¢l�ªTd�Y[d�u]k[l¨_
�#zCY[Z]zyd�YFk[lnd�s�ZV�6k`}Cdc|�Z^Y[Y[d�s`zjZ]uC{JlnuC\3���¬«�s`oCYF�­_b|�d�s`oC|�}�_bs®Z]YFlnd�u]k~_��
k[lnZ^u¯Z^Y�|�oCYFrV_�k`oCY[d�s�¥±°h}Cd�oCs`o§_
�K_Vz�zCY[Z¢_b|~}�lts�k`Z0iCoJl��n{²_0�
�F«³Y[d�|�Z]uCs[k`Y[oC|qk[lnZ^u¯ZV�Kk`}Cd
s`o�YF�­_V|�dV´µs·¶7�¡Y[Z]a:¸w}Jln|~}"_
���#s`}O_bzydczCY[Z]zyd�YFk[lnd�s�¸hl����4k`}�d�u¹iyd!{�d�YFl�r^d�{¹¸hl�k`}CZ]oJk�dqr^d�Y
\]ZVlnuC\�iO_b|~º+k`Z�k`}CdxZ^YFln\VlnuO_��Clna�_b\]d�s�¥K»Fuck`}Jlns#zO_Vzjd�Y·p]¸�dx{Cd�zO_VYFk6�¡Y[Z]a¼k`}Jlns�zO_bY`_V{Jln\]a
_buC{	zCY[Z]zyZ]s`d�k`Z�oCs`d�k`}�d�lna!_V\]d�sw{JlnY[d�|qk[�� ½k`Z3|�Z]a�z�oJk`d�k`}Cd0s`}O_bzjd�zCY[Z]zyd�YFk[lnd�s�¥��Hd
k`}2oCs�z�Y[Z^zjZ^s¾dw_�u�d·¸�acd·k`}�ZJ{!dq¿¢k`d�uC{JlnuC\¤k`}Cd�|q�£_bs`s[ln|$_
�O|�Z]Y[Y[dq�£_�k[ltZ]u!acdqk`}CZJ{ck`Z�d�s[k[l��
a!_�k`d+_b|�|�oCY`_
k`dq�� !iyZbk`}!k`}Cd�{Jlns`zO_bYFl�kÀ 3_buC{!l�k`s�{Cd�YFl�rV_
k[l�r^d�sh{¢ltY[d�|qk[�� !�¡Y[Z]a�k`}Cd�lna�_b\]d
{O_�k~_J¥6��d®k`}Cd�u²Y[dq�¨_
k`d�k`}�Z^s`d�{�d�YFl�rV_�k[l�r]d�s7k`Z!{Jl�ªTd�Y[d�u]k[l¨_
�ÁzCY[Z]zjd�YFk[lnd�swZb�Ák`}Cd¤s`oCYF�­_b|�d
s`o�|~}	_VsxZ^YFlnd�u^k~_�k[lnZ^u½_VuC{½|�oCYFrV_�k`oCY[d�s�¥
��d0zCY[d�s`d�u]k�k`}CdcY[d�s`oJ��k`s�Zb�4k`}�d!Y[d�|�Z]uCs[k`Y[oC|qk[lnZ^u¹_VuC{ÂZV��k`}Cdcd�s[k[lna!_
k[lnZ^uÂZV��k`}Cd

s`o�YF�­_V|�d�Z]YFltd�u]k~_
k[lnZ]u/_buC{3|�oCYFrV_�k`oCY[d�s�Z^u¯s`Z]a�d�s¬k`d�Y[d�ZczO_�ltY[sxZV�6Y[d$_
�Tlna�_b\]d�s�¥
Ã½Ä]ÅÇÆ[È0ÉO�
Ê��V�ÌË k`d�Y[d�Z]s`|�Z^z] ^pC«7l�ªTd�Y[d�u]k[l¨_
�jzCY[Z^zjd�YFk[ltd�s�Zb�Ks`oCYF�­_b|�d�s�pJ«7lns`zO_bYFl�kR �lnu]k`d�YF�
zCY[dqk~_�k[ltZ]uÇpTÍ4Z^Y[Y[dq�¨_
k[lnZ^uTpC°x}CY[d�dq�À{Jlnacd�u�s[ltZ]uO_��Tr¢lns[lnZ^uT¥

ÎnÏ�ÐÑ­Ò¬Ó$Ô ÐÑ�Õ©Ö×ÒFØ¡ÙqÚ
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