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High-Speed Videography System using
Multiple CMOS Sensors
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High speed video camera can provide useful and valuable image data for scentific research. Bul the price
is the mast significant disadvantage of high speed video camera, Hence we attempt o use multiple
CMOS sensors and SoPC Archilecture to implement a low-cost high speed video system,

Actually, the Stanford Computer Graphic Laboratory have developad “Stanford Muitiple Camera Array”
architecture and provided a good resull in high-speed videography application, In this project, they use
more than 100 CMOS cameras and every camera has ils own image processing platform which includes
CPU, MPEG2 encoder, FPGA and IEEE1384. The platform will fransmit data lo server which is the
combination of four deskiops

However, the scale of the hardware architecture in their design is too large to be implemented as a
portable device. Therefore, in order to reduce the architeciure, we decided 1o realize the sysiem with an
embedded platform.

W also have developed our algorithm (o do image rectification which is nol mentioned in the Stanford
project but is crucial 1o the quality of camera array. The proposed algorithms ane for the most part of
auto-exposure and displacement error rectification, and they are designed nat only for the accurate
rectifying result, the speed will be another key consideration for rectification,

The advantage of using SoPC architecture is that can easily integrate all controllers and encoders into a
single integrated platform, We use DE2 development board designed by Terasic Technologies as our
development platform. DE2-board Includes an Altera Cyclone || serles FPGA chip which is used to
integrate all controflers and encoders. We also use low-cost Micron MTSKM011 CMOS sensor as our video
sensors. In the other hand of software, in order o design drivers and applicants efficiently, we choice
wCLinux for NIOS 1l as cur software platform. With the support of uCLinux, we can easily design drivers
and applicants by following the rules of Linux driver model and by using the library provided by Linux,

Because the data of High speed video camera are very large, BMB SDRAM on DE2-board 15 not encugh
to use. We connect anathaer 32MB SDRAM to the expansion headers on DE2-board, and thus the
remainder pins are just enough to connect 2 CMOS sensors, But our design is not mited to only b
cameras. In fact, it can connect multiple CMOS sensors under the consideration of expanding

hardware in the future. Now every camera can take 60 frames per second, cur design has the

capacity of taking 120 frames per second,
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