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"N\ bstract

As the technology flourishes and the standard of living is
improved, cars have become one indispensable means of
transport in human life. However, the popularity of cars results in
high rates of traffic accidents. The car body structure and vision
limitations of the rear view mirror lead to inner wheel difference
and blind spots, so accidents happen. Therefore, to reduce these
traffic accidents, many automakers actively develop the Around
View Monitoring (AVM) Systems in recent years, which can
provide the information around the car for drivers. Drivers can
notice potentially dangerous situations with image information,
so the accidents can be prevented.

The AVM applies the fisheye cameras set in the front, in the rear,
and in both sides of cars. Through the conversion and splicing of
algorithms, the recorded surrounding videos can be synthesized
into a video that contain the overlooking view around the car,
which can provide the surrounding information for drivers. Most
commercially available AVM systems provided by automakers
apply overlooking videos, and the visual range is only at 1.5-3m
from the car body. Drivers cannot know the condition outside
the overlooking view range clearly. Therefore, our team develops
a 3D AVM system for automotive application. By establishing a
3D model of the surrounding environment, the recorded image
information from the camera module can be presented on the
3D model, which realizes 360-degree whole-car 3D around
view images and improves the 2D AVM disadvantage of limited
overlooking view. Drivers can notice all conditions around the car
without the problem of blind spots.

This project applies four CVBS analog interface camera modules
with a horizontal perspective of 190 degrees, which transmit the
images with SD standard resolution to the Renesas R-CAR H2
development board. After the processing of fisheye calibration,
perspective transformation, and image stitching of four images,
the original 2D 260-degree around view images can be presented
on the 3D model of the conditions around the car. This system
can convert the 2D images into 3D around view images, and
the visual range can be extended from horizontal perspective
of 1.5-3m to vertical perspective of at least 90 degrees, which is
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3D around view monitoring system with 360-degree horizontal
perspectives. To meet the requirements of a large number of
floating-point arithmetic when switching perspectives, this
system applies four-core Cortex-A15 to conduct multi-thread
parallel processing, which can achieve real-time processing. The
product design of this project will be completed in the third
quarter of this year and integrated with current technology
transfer products to conduct real car testing. In addition, several
heads of auto parts suppliers have clearly expressed interest in
adopting the proposed technology.

Fig.3/ Real Car Interior Layout
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