ISSN: 1226-7244 (Print)

ISSN: 2288-243X (Online) j.inst.Korean.electr.electron.eng.Vol.20,No.3,241 ~250,September 2016
=EH3E 16-03-05 http://dx.doi.org/10.7471/ikeee.2016.20.3.241
33

AVM Al=#le] steglo] Fdo] e

smdlol Tz 9 vEe geE 2y

Hardware Architecture and Memory Bandwidth
Analysis of AVM System

*
= SRR I SR

*
Kwnag-Min Nam’, Yong—Jin Jung”
Abstract

AVM(Around View Monitoring) is a function of ADAS(Advanced Driver Assistance Systems), which provides
a bird's eye view of the surroundings of a vehicle to the user. AVM systems require large bandwidth since
they are composed of four input images and require real-time processing for vehicle-embedded environments.
Also, the memory bandwidth requirement increases greatly when the resolution of the input data is higher. In
this paper, we propose four basic hardware models of AVM systems. The models are decided by whether or
not there is a valid data extraction module and an image processing purpose LUT generation module. We
analyze the required bandwidth and hardware resource for each model. For verification of the proposed models,
we implemented an AVM system using XC7Z045 FPGA and DDR3 memory for VGA and FHD resolution. All
four of the proposed hardware model is executed below 33ms, which shows that it can operate in real-time.
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Fig. 1. AVM system input image
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Table 1. Image data size and resolution
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Type Resolution Data size

VGA 640x480 4.69 MB

HD 1280x720 14.06 MB

FHD 1920x1080 31.64 MB
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Table 2. Required memory bandwidth of each model
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Table 3. Hardware implementation result of RS model
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Flipflop 23740 437200 5.43
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Table 4. Hardware implementation result of VG model
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