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An Onboard Image Processing System for Road Images
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Abstract : A computer vision system applied to an intelligent safety vehicle has been required to be worked on a small sized
real time special purposed hardware not on a general purposed computer. In addition, the system should have a high reliability
even under the adverse road traffic environment. This paper presents a design and an implementation of an onboard hardware
system taking into account for high speed image processing to analyze a road traffic scene. The system is mainly composed of
two parts: an carly processing module of FPGA and a postprocessing module of DSP. The early processing module is designed
to extract several image primitives such as the intensity of a gray level image and edge attributes in a real-time. Especially,
the module is optimized for the Sobel edge operation. The postprocessing module of DSP utilizes the image features from the
early processing module for making image understanding or image analysis of a road traffic scene. The performance of the
proposed system is evaluated by an experiment of a lane-related information extraction. The experiment shows the successful
results of image processing speed of twenty-five frames of 320x240 pixels per second.

Keywords : onboard image processing system, real-time implementation, Sobel edge operator, image pre-processing, FPGA, DSP
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Table 1. Specification of DSP module for image processing.

Item Specification

DSP Processor Texas Instruments TMS320C6701 at 167MIz
IFlash Memory : 8Mbits (AMZ29LVEUOB)

Memory SBSRAM - AMBits (MTS8LC128K32)
SDRAM . 128Mbits (MT48LCAMI6A%2)
Debugging JTAG Port

Power supply = 5V
Power DSP I/O supply = 3.3V
DSP Core supply =1.9V

CLK 3 SDRAM(64MB) x 2
33MHz TMS320C6701 \ MT4SLCAMI6A

Reset 16K x 32 C6XCPU 16K x 32 SBSRAM(4MB)

Controller Program RAM| a Program RAM MTS8LC128K32
—

DMA Controller 4 channel ‘
JTAG Flash Memory(8M)
Port AM291.VB00OB
\
EMIF

Power
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- EMIF
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- Control Signals
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Fig. 13. Structure of DSP module for image processing.
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