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Application of 3D CAD in Space Optical Remote Sensor

LIU Chun-xia

(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: Along with the development of space techniques, the mechanical structures of remote sensors

become more and more precise and complex. How to design the products with high quality quickly and

precisely is an urgent affair. Because of the features, such as high efficiency, direct visible, rich information

and easy analysis �3D CAD techniques become more and more attractive. Taking an optical mechanical

scanner for example, the 3D CAD design method and thought of a space optical remote sensor using

SolidWorks is presented in this paper.

Key words: 3D–CAD � space optical remote sensor � mechanical structure

1 0$G[
-m�PZÆR��5Bdu�?�U��Ep�I�h�	v�pG[℄-�w�y^nX��z+!�L
1Mx=�J-�Vs�}gz+D>z+u#:~[�.�rktub/�g6zp��ub^:�PI�:�-Jr=�JsGÆ�L�d$Pzpd&�H��U[d&t=�Jswd&�.$Z&��Rm��Bw��Ut%N�wU[t$=/�x�Æ)d&u6a�v`��?={ud�Z/�Hd�Ep*x1�pÆ

(1)/"	ÆG[�	uQf�KR"	/��/1�zuoC�?fd��/u"	�
(2) /�	Æ��m����NL>?	0��
�0CC8�)K�~$Zi�uU[d&u6a�
(3)/.	Æ���oC$�Vd&)bG�m�0����-m�~��_u=�d&�	*+E7^�ir��u!*iVK7=[wy^2+�m��?VG[(�$T0�Z/uQf��N�
(4) B[���q<Æ�\Rx=�x{uPd�x![�7����:K��.6{�[�k}|�2005–08–18��ru�h&� (1974 ——) �p�=G_"6�IR��
#^Æ9#^5�>((�J�&<+vZA�UL8�.6l,>B�

Infrared (monthly) / Vol.27, No.3, Mar 2006



D 27 I�D 3 L G O 9b={�5`{[d�4�?={7^kI\1nu{	�p�℄�u={��PZ	Nbo ——Tb —— +buy^f0�k7$aVUauW���NGG�uvq�Æa�'O*�5~={Un�k[Pdu�?I�!���R�7Lu'�NVÆbN��?uVÆwgdrm�^:u℄℄���A6m�+M�LuNL>5h�eUI�"�℄�u={��0�^:DÆG�PdT j[u'U!U���Z{ir�/u={=[�v`�,W*�={W�V���o
C�u^:DÆ�}/C�=[ViaK9u+ioK�n#/u�mT{koy^u��� CAD/CAE/CAMwy^�"Lm�u^:�3�}:\r��?uW���C�={(G:�/��;p{
CAD �{ko5?�1�bXbuC�wJ�!℄Q{ CAE y^!%�?u�	�".	�!%�	)b�G[(�N~uz5���?�L}b{k�![�[b�w�V!%2L1Cd&�m�uz5w�℄j/	zQ{{koW��={C�u2�N~�L�p��-u!%w�V
����C�;~�Cu���!�B�={>u2�1_:�vi�tr(�wu}b���}/C�=[ViaK9i��C��L1�={P"i(^7^unX����B|xy"�pu}*�
2 }� CAD S�oC={Pi1?fV^
oCC�uj�NL�{ko%I={ (CAD) P2K{{ko(��i.O={7^u26j���℄�u={>�={'
,i:��7L�b�?
C�uK�V�?�={�M�Hdp��7L�b,i�C�u1�K�pt1�=��?C(�Pd7L'
�N��7L�b��qU��7^C(,� 1 rO�"�p��={�b�nXu CAD (�;J���
CAD (�� �I�mT1�xW
wy^u���={'
;p0��{ko-O��?
VDA

C�u1�K�V�?��L1�P��,;������$�N~!%w�={�M;p{1�wJeY�f;p�wJCK��7L���7^NL,� 2rO�"�p1�xWwJ�nXu CAD (�;J�1� CAD (��
 1 �� CAD >|OM
 2 2� CAD >|OM
T�iuC�wJ�kt�iuC��u�PH. CAD i�bunX��N1�T��J.	�;p
TC�u�*xWq`t{(q`�.~mG}�rPduH&�.O CAD�NL>21d�u7^�",��/�!%l
CAPP}:1Cb/w�b�H.(�usK��J.	i��x�ExW
w�{(
w�!NN={k (,=[�BF{k) �$H-�K-O�,;������t���p�CKw9~�"L.	.���
Lu� SolidWorks�
Solidedge � Pro–E � UG V CATIA w [1] �=�G[m�;trG[�"moC��V�:��%U[wÆ[8�C�u={dk[0�[8�C�N~}Uud�����={��-x~�{ko55rC�wJu!$K:�p'�2[8={'
�LÆ
�tGO*0n/[�b�jjz�7={E$�%o={��7>uJ VnE�
xC�K��o
^:DÆ�}/={=[����6{ SolidWorks.	�	v�pyGo4qm�S��8=�G[m�oC�?u1�={ffV���
3 FO�n,[B�V)�Go4qmPR�
->℄E{u
-m�/i�fP��~Ju=�G[m�/i��E��QG[(��4qo?��V[wÆ1(��%�"b'�um����L�?={G��E;p� 1��Tu9~�*1m�!K

Infrared (monthly) / Vol.27, No.3, Mar 2006



10 G O 2006 K 3 Vx1!3	�2!3	!-
w�/℄�\PK*��5/Go4qmu�?{(�;p!�p*x13!ÆG[3!�m�nSa�3��?�4qo?��f�z�?��t{[�?w��>�G[3!u�?={P*vm�uB|V>Fr��$TY,�p6h�d4)^*G[(�u�5�r G[�?un�	N�2G[`	�(�>u^{�2G[`	Qf�KRt�1_�8C(w�5/G[(��V`	��;�G[(��L1�
w	�� 4(a)
��G[(��?={>d6huB|PÆ (1) G[`	uB��(2)G[`	�E	u�-�(3) G[�?A)u�-� (4) G[Qf"	u�-�{-P
(\>
(�8�1u�-� (5) ;W�3G� (6) QfXu{kV�-w���m�unSa{�.IG[3	t�u�?� �HGEu/	V��G[(�u"	�PV��u3	un��PF!Bdu`	�PdU)={�{�F�TDu4qo?;tr4q(��o�EN�/`��	[wÆ6y^�Pd�LMlu={��u�?u={�P� 2Wud��!-�p6h�0�u1�={����℄p�p�8�
4 }��VH$
4.1 �q�y��?={>��E��W�9*�V�Wy95�Z�={ff��W�9*�-P,CCP��u*�?����L4)`	u={��Wy95�v,�`	l�={S�!℄\KP�� [2] �S,���G[(�u={�;p5/o�uG[`	�
T1�`	wJ��5/(���LP��-;ptr1�uG[(�wJ	�� 4(a) 
�"P�Wy95�u={�!℄p`�nX={G[`	u.I�?�,H(��a(a�
(a�
(u0��℄�w�"�={-P�W�9*�u={��"Z�={��1�X�F\�*1={NL�-;prj

z}/={u=[V?i��tYSu?M�
4.2 ~�xt�q1�`	={Y,P`	K�u={��n�{(y^u`	1�={>�uHd�NKR{(u�uV\XH.�{(PKK`	H�wJun��i�r�{(P20�y�={9~{Nl�y�:���tNL1CVun�K�t�1CH&usX�� SolidWorks.	>�{(;p!�%I{(VxW{( (�� 3)�%I{(2`+E�nSp�	|w�xW{(-P�;�CKuH?�YO�4q��bw{(pt0�CKu'^�p��S:w{(�xW{(P7bbuxWH���N*){(Qf7b�;p{�/u{(?�U /u`3	H�wJ��GQ{7bb9~;p�L`3	u(^b [2] �


 3 2�I��xv|)ej�E�n�{(u`	1��JNLP"buÆ (1) !%`	K��?� �n�{(�v`	uj7jG� (2) 6{;�{(^
n�{(�Z�nSp�>a�pjG��ujG\K�a�����Qf� (3) Z�H?�9lYO�9�4�H?/	lYO�	�v;CKn�{(� (4) ��)�{(�Z�n�{(uy	p�nSpÆ a. >ajG���Qf�Q{H?�YO�4qw9~CK�vl�Wu{(� b. 0��8?�'^�p����w���Qf�'�zCK"�+S{(��N�{(V;�u�wO*�{ÆLu�MlQ{Qf;pH.HGu={O*�
Infrared (monthly) / Vol.27, No.3, Mar 2006



D 27 I�D 3 L G O 11


 4 2�S�Q�OM
?�Su`	u1�H�wJ�QT`	uKR{(�=��
C(�xW7bwxWH&�3d)51xu4℄�m	w{N�-;p" {k`	uB[�=F�8�O�E[w!N℄N����[b7^�=�G[m�0�F!Bdutu��={TÆtG�AV�{`	B[�.!;~�={TÆ*��?���B[���:*1m�uB[P�E�?u�
4.3 ~��{�qP�={P{o�uSu`	�L3	P�lC�u={NL��Hd2F�E��`	l3	HS�
T`	V3	�uP�C(��={Su`	;p{�Wy95�u���LP��,!-\P21!3	�vVP���!℄pH�3	�B����21!3	\P�H�3	5�G[(�uP�"�{[�x�={G[�?	uNL>-�L�v&={&P��"b;pmG��QfV�X�C��-={uS N�� 4OU\Go4qmu1�R�P�NL�C�>u`�3	uP�={��P�N1_/�uP�C(,.UIu�P�C(P`	/�u1��8V�XC(uq`�,i\`	/�u1_C(�a�K{�XC(�;p1���t`	I" ��`�3	�f;

p�u`�3	1���t`�3	ul�VYO�
SolidWorks}:\BX�	L��E�_0�1��1MV�	w�XC(�i��p�K�Hd{(u`	Q{�K,pu�EC(�-)9�8�Q{Z1x	puBXl1MC(�-E9�8��BK`	�HdQ{	p�uBX�	L�1MwC( �1_�8����'�u`	��P6h6�'�u�XC(�b���\K:z,O2`3	/�u1_C(�f;pQ{P�����P���L!M�ajzx{��u��-OP��u}3�?�f;p�5}3P"�,;�C�"b��NP�={-~�tG�.H�E���t3�u?�P"�XS �`	�P"e�Qf0��u���2W�?�1C`	��XGu�8P"S  $�'�tG�.`	={>uE$.�p,+��p�����5�L�pu>�1"�"1NL6��pV0D��D\'UVG��rjz}/\�gu?i�`��P�Sum�wJ;p�?z{p�O={+��i�p;p#B^!}�\�C�u�?�C�tG�.�A�0B�uz

Infrared (monthly) / Vol.27, No.3, Mar 2006



12 G O 2006 K 3 V���L�*�
x^:K��bi�pf;p{���uX℄VÆ
7^�
5 2�?$�n!��K\C�u1�`	={VR�P��f0~d={7^-�a\�v�-z�u7LH��`���7L�fP$du�� SolidWorks>�3d�\1�u`	�lP���1xu7L�-;pZ�'zCK�.	;W�CK+Su1T��f;pCKutT��1�T��	zT��%IT��.3T���pT��YO�T�pt)t�9uE=�w�2�Qf+K�K�<B�,p
:	wK��~W�CC�n!W�CKuQf;~0$XK+l'E,i���fx�LRnO*�1tKtuP�2L�5P�w1Cu���)i��5�LO*G�1�`	wJ�2

1T��P��>u`	�hW�6E�"-;pir1����u�i�b�%o�℄ÆO*G��6h0DU.Qf0B��q7uE$�"P℄�={>℄*r�C��uz��
6 [	4YD*11�oC={NL��,H~uCCP�NL��}�N��Æi�p�7\℄�={>uB'K��}/\7^?i�bi�p"�<~bu={��;pt�z�.={>ug$�o
^:DÆ�v`��Æ1�u={��$�hK��℄oC�?={uH
�gv	�
[1] Ub
|lp&J>| [M]. pD>|X<�{ 2 �{ 2 2{ 18 ��pD8hV�<� 2000.

[2] hH
�dd
>�H\n�_;4�?vS�8Mz_ [J]. H\#n8M� Vol.7, No.6, 1999.������������������������������������������
�h�o���p���� US6984824	 2006 � 1 � 10 ���
\�98p<q
&��M��Z�>�"��,Iv\�98p���Q#�Cv�Qe|
X=G9

_vH\n��#A\�98p2od0�1SY�1Rve'?L|�m�W�y|?��^z_(��FFQe��jA+s9_���1�(v�96L|v\�98p��� �s~;jAXPN\�98p��~}Q�(�<q|j4X9_�/��3AD|e'+L|��� NRes\= 6 g��?� 2 �?
�

� ��
Infrared (monthly) / Vol.27, No.3, Mar 2006


