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Design of industrial digital camera system based on FPGA
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Abstract: A type of industrial digital camera system based on FPGA is designed because that the tradi-
tional one is inflexible and bad real-time. It combines the industrial digital camera and FPGA. The
image sensor which acquire the image data is controlled by FPGA through the I’C bus interface.
FPGA transforms the Bayer image into RGB image and then stores the image data to DDR2 SDRAM
whose interface are designed through Altera IP core-DDRII SDRAM controller with ALTMEMPHY.
The image is shown on LCD screen through the SPI bus interface finally. And it can capture 53 frames
per second. The system needs about 5 000 logic elements, 3 704 registers and 117 pins. After the code
is downloaded to the system chip, the system can clearly display the captured screen. The result
shows that the industrial digital camera system based on FPGA has the advantages of flexible design,
easy to replant and the ability of high-speed image capture and transmission.
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Fig.1 System structure of industrial digital cameras
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Fig. 2 External circuit of the image sensor MT9P031
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Serial interface transmission code
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Fig. 3 Image sensor configuration module state

machine transition diagram
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Fig. 4 Simulation diagram of I*C serial bus write
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schematics
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Fig. 8 System test results figure
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