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Abstract: A real time high-speed data acquisition and record system for an airborne three linear

array CCD camera used for three-dimentional photographing is presented. This system includes two

subsystems: a color CCD high-speed data acquisition and storage subsystem and a monochrome CCD

high-speed data acquisition and storage subsystem. After being buffered and stored by a cPCI data

acquisition card, the high-speed data from the CCD camera are sent to a PXI bus. Then, a SCSI

control card exchanges the data with the cPCI card on the PXI bus in the way of DMA. Because the

intervention from CPU is not required in this process, the data storing speed is greatly improved. To

test the performance of the system, air flight tests have been carried out.

Key words: SCSI; high-speed data; CCD; PXI

1 93Jd?Æ�~HE�my�&v{2*�'�my~��YxT�n2h�5O�5&�~q/�^fyC%W�~.U3Q#>��C%W�QG-a!,9kyd2�Q�b:�y�Iq/�1�G�~���QG�6b�<
.W�G�q.�([QSCQC%�G�1978Æ�wO<d� Otto Hofmann 	WC>3 CCDW�K�E^yS/��p~0	s��n�y$d�6dXbd>3 CCD s�C�K�E^���\ GPS q.��S�|v[QCQ~3C%W��G� �J�ya$dXbd:��|Æ�2005–11–23������	#
M^ 863 ZS-$V�>7qY�v?I<+{� 2001AA131090 Æ�����C-| (1974 —— ) �����2h��J88�Om6H�L1Dz>2h�

Infrared (monthly) / Vol.27, No.6, June 2006



R 27 X�R 6 \ T  7�sÆ2E (^�) L>b CCD �6d��sÆBE (RGB C�v) L>b CCD �L>b CCD �y^fBJ# 12bit �q.og 10MHz �oWTb5~�lXdZ-8�vyn2�Gq.asFxhy(�Fq5zo�h<^�Ta�lTÆLyq.dXN$Q#p0;}�s�yq.�y9�S PCI h>Q?�d�6b�(S PCI h>Q?���.m.\8q.i�o'� PCI h>y�D�WTq.�lz��|�bWdX t��Q#q.�l5�y�*�s�.8S`(�(�5�[Q�i=Dq5��(�5�y=F (V= MS–DOS�
2Gbyte y=F�Win32 yC/5�) �9#yr�5���n�5zd� QLa�=Q>v�Sr�5�<�d/�Xdyz��n	#Jhy.#��$dXN$y�A	-hM�
IDE�SCSI �USB�6XAX^A��L6XA�^Ayz�#Js�� SCSI #v5\joX5>;ZYO� SCSI �50	LV CPU �	e�y�hyXid�>[Qs' SCSI N$y_0�b�>v8S(�5�<��q.dX���hh	5dXz��&(WjW;h<^�5zoWTn2q.dX�Fq_t SCSIh>yq.�l^D�/x_[VyOQ�
2 &�_L585��BE CCD �G�ydX5�X^� CCD �G�ydX5�.\�d5�mQ�v�d5��"G>b CCD("G.��T

`��x��f=&) �%?[�|v�PCI �y5�SCSI �F5{ SCSI��3b{q.�l^D���eAvy PXIS–2632DC 3U t5�vB��\�d5�yQts8vB��585�t PXI h>�m�C�� 1 #5��C℄z�� PXI h>at=r1by PCI h>��
Compact PCI0	�2yDqZ�PXI 1by�B>�^� Compact PCIyvBLY���;y6�p6��.Q)E8�A�W; Compact

PCIy>��PXI [1] ��[ PCyZ��7(�`� PCI h>zIu e�y)oH&�w~�\�I���`Wo3;��
(1) 5 z PCI h > � C �\ j z o g

132MB/s �X PCI >v�2Dq�
(2)0	 10MHzy5�C:TOv{Z�>X&~h>�
(3)�Bfu �C�0	1by5����yLO4X�_�<Z��
(4) xyQ��7|�0	dpZVy6"Z=r1b�
(5)0	 LabView�C++ {5�6�=0�Ie CCD �vy5zq.i(5Qb�(

cPCIq.�y5iVdXbx! PXI h>�SCSI�F5� cPCI �y5� PXI h>H�S DMA�[<��jq.���q.x! SCSI���q.�y5 cPCI–7300A 5zqg I/O 5��T�t 32bit PCI h>�Cyh>W� DMA X
scatter-gather �mW; � FIFO �Wv�dÆy5zq.\j�DMA �m� 73005Hy DMA

� 1 6�D^{�
Infrared (monthly) / Vol.27, No.6, June 2006



8 T  2006 [ 6 k�F �Qhq.^y\j��:�S CPU�p:℄o CPUy0��PCI 5k� CPU�Ih>6,!q.\j�R1_� CPU ,!\jT�)^yg>?h�|�hh.F_5�yZ��dX!J�4� Cheetah 15K.3� ST373453LWVWy SCSI���7[fb<^# 73GB�℄z# 15000RPM��� ultra320 68 1 SCSI �A�
3 SCSI O)ae

SCSI [2] �~LV�|v5�[��A�asQY�WvX�"N$y�A��:T"G_�.� �_jv�J.�D|u��y�QN$��� SCSI �F5#Xq.Dq�
SCSI �my�`Wo3;��
(1) :T�8N$� SCSI–2 n�>� 7 8

SCSIN$�Wide SCSI–2vH>� 158 SCSI N$��\�y IDE h>A��Wb\8N$�
(2)'�y CPUx|���:05�L�`#J�:�� SCSI 5&Oj	 CPU �>[Qs' SCSIN$y_0��=qTWv CPUAoI SCSI 5�W=q?h�6b SCSI 5-e�#X=q�=q�ob��Q�m; CPU -X_��`SSL CPU >vte�y�� IDE N$�=qT� CPU ℄IQ58SS�
(3) SCSIN$yH�fS�5�SCSI 5>�

CPU ?h#X���.m-	5_=qOo���:0T��n��p$_�'D-%y:09�Q�:G IDE ���ms8s8�Q:0�
(4) SCSI �Ay\jzo# 5 ∼ 160MB/s �� IDE �Ay\jzo# 3.3 ∼ 66MB/s ���

Wide Ultra SCSI LVD�|�hG&�m�\jzonh>gt 80MB/s �
(5) SCSI �my3���7�M�W;�I(�+��

4 :6�t[�C>3 CCD W�K���5&0oL>b
CCD ��L"G6dBE>b CCD sÆ�$dXbd^�2E CCD :sÆ�

6dBE CCD "G RGB CÆ�v�vÆ�v	 10200 8G��v8G�# 16bit(�{
2 8g�) ^f�$d^�2E CCD 	 88008G��v8G�# 12bit ^f�:j 16bit y~�v 0 9U�bd^�2E CCD 	 88008G��v8G�# 12bit ^f�:j 16bit y~�v 0 9U��v8y�Z'D&4	 16bity�<�X`bW�v.�Gq.[QX�l�8��<�	 55AAv.1℄v8q.y6Z�`bW#
16bit yfh�	�q �#_gto+ydI �"�8�� 100 ∼

700Hz >��dX5�<^�,nh8� 700Hz:n�#_.5z�Gq.�l��C8�vy RGB BE>b CCD q.#X5Q�Q?�s8(�#XdX��$dXbdy^�2E
CCD �vyq.#X5Q��TQ?fs8(��6(�\�	Wyd5��TdXBEX^� CCD �vy�Gq.�|`>vxt�℄o�lyq.zo = v8G�q × v8G�yg�q × 8� × q.jq�6dBEq.y�lzo# 10202×2×700×

3=42.8484MB/s�$dXbd^�q.y�lzo# 8802

×2×700×2=24.6456MB/s�Qrs8��℄oyTÆ (l'� s)= ��<^ / q.�lzo�B E q . Q r s 8 � � y T Æ #
73000,000,000/42,848,400=28.4min�^ � q . Q r s 8 � � y T Æ #
73000,000,000/24,645,600=49.4min�vaq.�yTÆ 2h �|�BEq.�y℄oy��q# 120min/28.4min ≈ 5 8���^�q.�y℄oy��q# 120min/49.4min ≈

3 8���
5 J��j℄x&�?�'q.�l5�p"G\8d5��BE CCDq.�l5��-8��mQ�^� CCD q.�l5��C8��mQ�|#��q^��℄o��y>oh� dX5���l	6G��

Infrared (monthly) / Vol.27, No.6, June 2006



R 27 X�R 6 \ T  9?��#.v�n2el�ob#X~zq.[Q�vB��D<iX�i\Q�� (�
ACE–716AX ACE–716C\Q�<ij?6G��) �

SCSI ����^T:℄oN�Mw IDE ��yWb/���a�S ID I,4�|`v8
SCSI ��)^	e�y ID �>v"b 0 ∼ 15�"�y SCSI ID � SCSI 5y ID # 7 �|`
SCSI ��y ID :�&�# 7 ��S� SCSI ��HND�>IND� ID �

SCSI��;ÆyY��� 681 320MB/sj
3 �r- 5 � (BE 5 ��^� 3 �) y LVD -�t�>�D�K��\jSSL:>+y~d��PXUWs��#_	5h>\j1P�$hUW907�X��� LVD �m�
LVD av 2 ÆUW>#sm#XUW\jy��LsÆ[5�'�fsÆ[|�'��t��it07T��E�07=&�}K�#T6Jyq.\j� LVD �[�kq�y$	a)^#9\Æ>�07�y1P�{�|`\ÆUW>^F!�s��pQt�>V�p SCSI h>zo	5T�\j�KQ#\j>�|#UWs�X�L{|y�>� Q�dUWy�B�Yq.Wfy>�Z	h�|`��Ky�4k9)^��LX�f�jyk9����(#�HQUW�L� QUW�SX/W�UWs�/3�KL�XL7�as8F�y^=�t�>""~o:/W~�\�s��>v�J^7�\7jTXUW�Pi4�>`Xs>�\y�D�s>�\}�yt>L�:sX�!J/W��!JJqy/f�s�X!JÆy?"Æ7v{��K&O Qyt>L�:s�n�SI�DUW�P�q.TOWfy>�Z�~jTXUW�Py$	�$	�|`�5J^y�K�q.y\j�5�y*��a#JSoy�aq.65\j�#9UW�5Z):>Jy$	|y;s�P� a SCSI ys8So�Z�k3 SCSIh>y�o� SCSI h>Hn$Xnb\� SCSI

N$�oNDP� �LÆN$:�NDP� �snY�_P� � SCSI 5-,�*tvby SCSIN$�pUWtg SCSIh>ys�s=&UWS0%�LT�nHQ!�2q�P� -�Is��Lr�!�2q	yUW�	Ta:�P� p�6J=q�o�sC��Zyq.f1X���}y5�S��|`
SCSI h>�Z\�o	P� �� SCSI h>y�Z� SCSI 5�Et SCSI �K>��eO SCSI �A�YT�e�� 16bit Dy SCSI h>y5'X|'g�ND#P�`��� SCSIh>y��Y�jP� y LVD �KIW;P��
6 &�5F#_l9585�Z��5#5��E�Q CCD �vy5z�Gq.dX�(:�Q�8;J�T� VC++#X�a6��,FS`�Ta~I��LQ?F�`b (V=5q`b�vaQ? 1MB)yq.��8vaQ?F�`b℄oyTÆ��.8TÆ�|W��Q?TyYaq.\jo�ps8��QrT�e�℄?8s8���Ee�Q=� 2 �℄�

� 2 SCSI ��zZbr/℄k{p�
Infrared (monthly) / Vol.27, No.6, June 2006



10 T  2006 [ 6 k

� 3 Azuz�Hr/ ()T�['N7)

SCSI ��yq.\jzo�WU℄z�gvTÆ��=id�l�<^{V�|y3���;��|v�����,�_�z� (ZCAV)�m [3] �~<.��_v1℄U1Py:�I./v8_vyG,q�v	5��y<^�.Yx��q.\jo~Q?r�W��~>

y:��:��|`�v8 SCSI ��46Z�lq.T���yz�nC�~q.:�Q?���q.\jo�I�L�bEe�Q>v8W�n5q.\jog 72MB/s�n|g 45Mb/so��.myq.\jo>rjBEX^� CCD�v5zq.dXy℄o��v�%Xb�T�BE CCD �Gq.$zy`bW���ytyq.#X�8�E��Gq.`bWYa�fh�$�℄V�G (�yb(S�Z&M6y�G) =� 3 �℄�3�
CCD 5zq.dX5�)\N�o+�gt_���1� v���
[1] National Instruments Corporation �Vub PXI �

——PXI �n�
�
[2] %q�\&�+N)�uÆ SCSI i?zN6{XU�Hr/eY6� [J]. m�w|&�\6���� 2001, 12: 56–58.

[3]  *)�NlK�TI~�6{r/m06�Mz��[i, [J]. �}w��� 1999, 5: 9–10.������������������������������������������
��{zt	x~���#!*" US6999231� 2006 $ 2 ) 14 &'%`���{℄3!b�T�Jf�2z`�K$YRH��<�2z��Æ;�z/Kow;�z \�KAdr��
I;�zi#��ow�
�z \l�A198Mz�M��w>R�`�K�Mz_�9;�8Ms�-$YRH�	b$KRCz���'��
�tR�K�/+��b�℄9;�zKk�t9T�z'pN+ ℄�t�z�/S�+x�℄9Kk'5P$�Æ8`�*
Y�M8`�*
�/℄9*BE�t9XKe�+ (13) Y�t9N+ (15) �/℄9���b�2gRKe?aGrz���g_E'7zKe���Æ8`�KRHut9��{I��U�M8`�KRH�gt9��{I��X<XURHY℄3!;℄�

��'\Uu�lB 6 q��M
 3 )F��

 �(
Infrared (monthly) / Vol.27, No.6, June 2006


