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2 3.
Philips SAA7111AHZ CCD (NTSC )
YUV (4:2:2) AlteraFlex10K 200s(Field Programmable Gate Array, FPGA)
SUSAN FPGA
60 PCI
Abstract

This project aims to design, implement and test a real-time image system for intelligent vehicles.
The developed image processing platform can be used to integrate hardware and software to
demonstrate vehicle monitoring and safety applications. The real time image system not only can
provide the driver video information of the vehicle surroundings, but also give processed data to
indicate dangerous situations and assist the driver with more prompt response. In the second year of
the project, a real-time image processing system has been designed and realized. In this system a
Philips SAA7111AHZ video chip is used for NTSC CCD image acquisition. An Altera
Flex10K200s FPGA is employed to realize image-acquisition control, background removing and
edge detection. We developed an efficient circuitry for hardware realization of SUSAN algorithm
for real-time edge detection. The host computer obtains the processed image data through PCI bus
interface. The edge information can be used for monitoring and control purpose.
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1 Sobel SUSAN [6]
Machine Architecture Timing Algorithm
SPARC-20(model 40) VonNeumann 3.60 sec Sobel
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Splash-2 FPGA based 13.89 ms
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(6)
i.  565RGB (16-bit)
ii. 888 RGB (24-bit)
iii. 411 YUV (12-bit)
iv. 422 YUV (16-bit)

V. 422YVU (CCIR-656 12-hit)
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SCL  Logic High SDA LogicLow  Logic High

Device SCL Logic High SDA
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2 I°C
PARAMETERS
DIVISOR The DIVISOR value should be set to.You should then set the divisor value
to 10MHz / 400kHz = 25.
INPUT PORTS
SysClk System clock input.
Clk_en Clock Enable input.
[reset Asynchronous reset of all registers within the 1°C Controller.
Din[7..0] Parallel datainput.
Ack Tx Acknowledge to send, when in receiver mode.
Cmd_Stop Generate STOP condition on 12C port.
Cmd_Start Generate START condition and send slave address on 12C port.
Cmd_Send Send abyteto I°C port.

Cmd_Receive

Receive a byte from I°C port.

Execute

After Execute goes to logic high then on the next positive edge of SysClk,
Din[], Ack_Tx, Cmd_Stop, Cmd_Start, Cmd_Send, Cmd_Receive will be
sampled, and execution will start.

OUTPUT PORT
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Image Data
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2.6.2
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2.6.3

2.6.1~2.6.2
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13.5MHz
=( x 240) + 1 3
13.5MHz

(7204 138) x X 240+ ——~ 324
135MHz 135MHz
~ 0.015277s

=15.277ms

SUSAN Algorithm
SAA7111AHZ

Altera Flex10K 200s CPLD VHDL
Altera Flex10K 200s SUSAN Algorithm PCI SUSAN Algorithm
Intensity threshold ~ geometrical threshold Threshold SUSAN Algorithm
24 24 Intensity threshold geometrical
threshold geometrical threshold
Intensity threshold

22

19



| ivid
W e
Made in USA

D0 Altera Corporation ﬁ‘ _

POl Dcvajup:nenl Boord
RN

24 SUSAN Algorithm

20




[1]
[2]
[3]
[4]

[5]
[6]

[7]
[8]

Intensity threshold SUSAN

1P
threshold
CMOS
FPGA 320x240 60
IEEE ICRA2003

Masaki, I., “Machine-vision systems for intelligent transportation systems,” 1EEE Intelligent
Systems, pp.24-31,Vol .13, 1998.

Ninomiya, Y.; Matsuda, S.; Ohta, M.; Harata, Y.; Suzuki, T.," A real-time vision for intelligent
vehicles,” Proceedings of the Intelligent Vehicles '95 Symposium, pp .315-320, 1995.

Martin, D.A.; Lee, H.S.; Masaki, I.A, “ Mixed —Signal Array Processor with Early Vision
Application,” IEEE Journal of Solid-State Circuits, pp. 497-502, Vol.33, March 1998.
Jamro,E.; Wiatr, K., “Convolution operation implemented in FPGA structures for real-time
Image processing,” Proceedings of the 2nd International Symposium on Image and Signal
Processing and Analysis, pp.417-422, 2001.

Box, B., “Field programmable gate array based reconfigurable preprocessor,” Proceedings of
the |EEE National Aerospace and Electronics Conference, pp.427-434 Vol.1, 1994.
Torres-Huitzil, C.; Arias-Estrada, M., “An FPGA architecture for high speed edge and corner
detection,” Proceedings of Fifth IEEE International Workshop on Computer Architectures for
Machine Perception, pp.112-116, 2000.

“SAA7111A Enhanced Video Input Processor,” Philips Semiconductor, 1998.

“The 1°C-Bus Specification Version2.1,” Philips Semiconductor, January 2000.

21



