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Extraction of surfaces of revolution by estimating sectional curves and rotation axes 

The University of Electro-Communications: Yoshitaka Midorikawa, Kazuto Saito, Hiroshi Masuda 

So far, many researchers have proposed methods for shape reconstruction of pipe structures by extracting cylinders and planes. 
However, in manufacturing plants for liquids and gases, rotating surfaces and generalized cylinders are typically used as well as 
cylinders and cones. In this paper, we discuss methods for detecting and reconstructing rotation surfaces and generalized 
cylinders. In our methods, section circles are calculated from point-clouds, and surfaces are reconstructed based on section 
circles. In addition, we propose a method for subdividing a rotation surface into multiple primitive surfaces.  

Key words: Point-Cloud, Reconstruction, Solid of revolution 
 

 �#(�

²ßĞ}+FW]adF^c*õ
9 3D ZN`&,ľòè*
�� ¹ï�Áę')9 3ľ�­·adEHB[P*6"%�

¾5: ļ®¶íĐ=õ
 ¹ï�àÄ�īę&)9Ŀ�:0&ľ

íĐ.7µĸ5�Û=Ç�89�'&ľĪćĉČ+¹ï�àÄ=

Ė�üĀ�Ė<:%� Ŀ�.�ľ²ßĞ}*,µĸ5�Ûq¤+

¹ï4§�89�ľ½ÙÅé&,��� ¹ï=�2¹ï+ē�

ôÄ,Ķ�." Ŀ  
��&,ľêt5ät=Æ�²ßU_cO*�
%î¿ù*ò

:9¹ï'�%ľ�ġt'eĔ��ą*#
%đ�9Ŀ×üĀ&

,ľíĐ.7ľ�:7+¹ï=�ñù*�àÄ89Åé*#
%đ

�9Ŀ�ġt,hÀĢ+0<8* 2 â�¹ï=�ġ5�%ôÄ5
:9¹ï&)8ľeĔ��ą,ľÒĸ¹ï=hÀĢ*ç"%H?d

U�%¾7:9¹ï&)9Ŀ��&,î*ľeĔ��ą'�%ľ�

¸=H?dU� ¹ï*#
%đ�9Ŀ 
� &,ľíĐ=)9Ģ*�ú)µĸ&�Ò89�'*6"%

¾7:9Òĸí.7�¸=Ý�89�'*6"%ľ�ġt=àÄ

89Åé=ý�  [1]Ŀ× &,ľ�¸&,)1Þ�¸=Ý�89
�'*6"%ľ� 1 +6�*hÀĢ��ÒÓ�.7~
%
9¡
�*4Åé+ħõ=�Ē'� Ŀ0 ľ�+Åé=õ
%ľeĔ�

�ą+ÕĸôÄ=Ė�Åé*#
%4ÌÜ89Ŀ57*ľ�ġt'

�%Ý�5: Õĸ*#
%,ľJDYcMdF^c=Ė
ľ�×

Õĸ+Ĵ�*��89Óé*#
%4ý8Ŀ 

��3�
�&�

2.1 eĔ��ą+ÕĸôÄÅé 
eĔ��ą+ÕĸôÄÅé*,ľ� 2 *ý� ²ßĞ}�+í

Đ=xĻ'�%õ
9Ŀ0�ľíĐ=b?\TadXZN`*£Í

�ľb?\TadXZN`=ĘÐÓ�*µĸ&ĄĮı*�Ò�%

líĴ�=¾9Ŀâ*ľ�Òĸ+líĴ�*¯�%Þ�¸T>LM

>cD=ħõ�ľÞ�¸Ĵ�=�¾89Ŀ�+Þ�¸Ĵ�+hÀí

'û»=õ
%eĔ��ą+ÕĸôÄ=Ė�Ŀ 

2.2 �ġt.7+�×¹ïÇ�Åé 
� �ġt.7+�×¹ïÇ�Åé*,ľ� 3 *ý� íĐ=xĻ
'�%õ
9Ŀ�ġt.7�×¹ï=Ç�89Ĳ*,� &ÌÜ

� Åé*68Ç�� F`@LOÕĎ=õ
9Ŀ 
� JDYcMdF^c*�
%,ľ0�ľF`@LOÕĎ=ě¶+

£�ñ�¦�
'�;&��=89Ŀâ*��5: �JDYc

O*¯�%úĎľ�¸Ý�=ħõ�ľ2â�¹ï+Ë­=Ė�Ŀ�
+ 2 â�¹ï=õ
%F`@LOÕĎ=hÀĢ�8*�ġ5� 
Õĸ=ľ�ąľ�ĬľOd_H)(*��89Ŀ 

�

���%�
"
�) 23� 

3.1 �Òĸ&+Þ�¸Ý� 
íĐ,ĵÏù&)9 3ľ�Òĸ=ôÄ89 3*ľíĐ=b?

\TadX*£Í89ĿíĐ=Ġĵ÷�¹·*£Í�%ĳÊí'

+Ġĵ=ĝĆ�ľİ|qg&):-@LG=ôÄ89�'&b?

\TadXZN`=ôÄ89Ŀ 
â*ľb?\TadXZN`'iĢ*�ú)�Òĸ'+lí=

Ć�89ĿeĔ��ą+¡�ľĢÓ��e­&,)
 3ľĘÐ

Ó�/+�Ò*68Òĸí=¾9Ŀ��&,ľX, Y, ZĢ+�:
�:*�ú)�Òĸ*6"%�Òí=ĝĆ� Ŀ 
Òĸí=Ć�¼ľ�Òĸí*¯�%ľíĮ+Ġĵ�İ|qg+

í=D`dScD�%
�ľĦċÄ�=å39Ŀ�ĦċÄ�*¯

�%Ö°kjé=õ
%Þ�¸T>LM>cD=Ė�Ŀ�+Ĳľ

pĤ*§�89í=�¾�ľÞ�¸f*í�j9ĩ�+��=Ć

�89ĿĆ�5: ���İ|qf&):-ľ�+Þ�¸=Éõ

89Ŀ 

  
(a)Þ�¸T>LM>cD (b)�¸T>LM>cD 
�1� Þ�¸T>LM>cD'�¸T>LM>cD+ãģ 

 
�2� eĔ��ą=�2²ßĞ}íĐ 

 
�3� �ġt=�2²ßĞ}íĐ 

 



3.2 Þ�¸+D`dScD 
� Ć�5: Þ�¸,ªā�%
9ïÃ&)9 3ľeĔ��ą

4'*)96�*ľD`dScD=Ė�Áę�)9Ŀ0�ľ��é

Ď=È#�Òĸ*į�%ľ�Þ�+hÀĠĵ�İ|qg&)8ľ.

#�»+³�İ|qg&)9Þ�¸=��D`dU'89Ŀ�+

Îu=Ė" ċÚ=�4(a) *ý8Ŀ  
� â*ľ��D`dU+Þ�¸+hÀ=Ħċ� Ď��=uÄ8

9Ŀ��&ľ(1) Ď���AdR_LU89ľ4�1,ľ(2) Ď�
�+ĂíĮĠĵ�İ|qg&ľĂí&+Ď��+Ó�VCO`+

³�İ|qgľ+
�:=ë 8'�ľk#+Þ�¸+D`dU

,ľ��eĔ�ą&)9'1)�%w�89Ŀ)�ľQ?I+ºĹ

=Ĩ29 3*ľĂí&+Ó�VCO`,ľĂípĤ+ĘÐ+Þ�

¸hÀ.7 RANSAC é*68Ć�89ĿÖĊù*ľD`dSc
D5: Þ�¸=�4(b) *ý8Ŀ�+�*ý86�*ľeĔ��
ą4'*D`dScD5:%
9�'�<.9Ŀ 

3.4 Õĸ+ôÄ 
� Þ�¸D`dU4'*eĔ��ą+ÕĸôÄ=Ė�ĿeĔ��

ą,ľhÀĢ+ÕĎ'ľÒĸ')9�¸+�»�æ0:-ľĆ�&

�9Ŀ��&,ľÞ�¸+hÀ=Ħċ� ÕĎ=hÀĢ'89Ŀ 

!�ľ�4(b) *ý86�*ľhÀĢ*j"%
)
ø´|4§�
89Ŀ��&ľRANSAC é=õ
%¥ĺ·ÕĎ=Ć��%hÀĢ
'89Ŀ0 ľeĔ��Û+�»,Þ�¸+û»')9 3ľ��

&,ľeĔ��Û+�»'�%ľhÀĢf*)9Þ�¸+û»+µ

�õ
 Ŀ�+6�*�%Ć�5: Õĸ=�5*ý8Ŀ 

���ġt.7+�×ÕĸÇ��

� &,ľF`@LOÕĎ=Ć��%�ġt=å39Åé=ý

� �ľĘÐ+ĩØ�et�5: Õĸ')"%
 Ŀ��&ľ×

üĀ&,ľet�� Õĸ={(+ĩØ4'*�ĵ89 3*ľ�

Û5�ĬľOd_H)(+�×Õĸ*��89ĿF`@LO+¹ï

=�×¹ï4'*��89 3*ľF`@LO+Ó�VCO`�

¦�1£�89í=î¿í'�%JDYcMdF^c=Ė�Ŀ  
 

 
 

 
 
� 57*ľ�ĵ5: �JDYcO*¯�%úĎľ�ľ

Þ�+Ý�=Ė�ĿúĎĩ,ľ�Û4�1,�Ĭľ�¸

ĩ,Od_HľÞ�,Þ�t')9ĿJDYcO* 2#
qf+¹ï��0:9¡�,ľ�+JDYcO=57*

��89ĿÝ�5: 2â�¹ï.7ė � *�$�ľ�
×Õĸ=ôÄ89Ŀ� 	 *ľ�+Îu*68¾7: 3
â�¹ï=ý8Ŀ�

� ��ċĜ�

×ÿ&,ľíĐ.7Ç�5: eĔ��ąíĐ=õ
%eĔ�

�ąÕĸ=ôÄ89Åéľ�6.�ġt.7+�×ÕĸÇ�Åé

*#
%ÌÜ=Ė" Ŀ  
� n�,Òĸ��¸ľÞ�¸+¹ï+1*į�%Æ" �ľn¼

,Òĸ�ĭÓ¹')9KCO¹ï)(*į�%4Åé+ħõ=

Ė"%
1Ŀ0 ľn�, xyzĢÓ�/+�Ò+1Ė"%Òĸí
=�¾� �ľn¼,o+ĢÓ�/+�Ò4Ė��'*68Åé

+eĔ�=�"%
� 
Ŀ 
 

�đÑð 
[1] č±v¨, Ľĕ �m, ¢ö ¬: ÒĸË­*�$1¦Ěáí
Đ.7+¹ï�àÄ(ă 2 ), Ĉ®²«rÔ©ğìr 2017 

 
(1)� �eÓ�+�Òĸ&+Þ�¸+D`dScD 

 
(2) eĔ��ą+Þ�¸+D`dScD 
�4� eĔ��ą*¯Â89Þ�¸+Ć� 

 
�5 ôÄ5: Õĸ 

 

ė 1� 2â�¹ï'Õĸ'+įy�
� â�¹ï� Ģ'+sďįy� �ġt¹ï�

úĎ�

µĖ� �Û�

�ú� µĸ�

�+o� �Ĭ�

��

hÀ=ĥ9� ó�

hÀ=ĥ7)
�

�¸f=ĥ9	�

Od_H�

�þÐ 0	�
hÀ=ĥ7)
�

�¸f=ĥ7)
	�

Od_H�

�þÐ 1	�
Þ�� hÀ=ĥ9� Þ�t�

 

 
�7� 2â�¹ï+Ý� 

 
�8� 3â��×¹ï+Ë­ 

 


