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Abstract

As the progress of technology and popularization of vehicles, vehicles
have become one of necessary transportation equipments in our lives
so we need to pay attention to pedestrians safety on roads. According
to Ministry of the Interior's statistical data, it illustrates the reasons of
traffic accidents which the highest accident rates are caused by drivers’
negligence and not paying attention to front car condition. Drivers need
to concentrate during driving and long driving will make drivers have
mental fatigue and cause accidents easily. Therefore, in recent years,
vehicle factories and drivers start to pay much attention to driving
safety. Vehicle safety equipments provide more and more vehicle safety
technology to be applied and pedestrian identification technology of
vehicle is one of the most important functions. This technology can
prevent accidents from happening and thereby make drivers know the

presence of pedestrians in front of vehicles ahead.

Pedestrian detection system processes ROl selection to find the block
which may be pedestrians by input of sensor. Then system will sieve
out possible pedestrian block and integrate output signal that whether
there are pedestrians detected by system to inform drivers pedestrian
information from front vehicles. Currently, pedestrian identification
technology implemented by vehicle factories usually applies multisensor
or support vector machine to detect by multi-level feature comparing
method. Since the computation has to turn on additional circuit for
speeding up hardware and tape-out is hard to be recycled in vehicles,
system is difficult to be materialized in real vehicle. According to
selection of sensors, there will be different strength and weakness, such
as level of individual environment detection rate, restriction of detection
distance and so on. As a result, our team establishes pedestrian
recognition system combined with compound sensor. By information
of 3D LIDAR and characteristics of optical camera’s high data density,

system can achieve composite multiple features and reinforce image

features and types. Furthermore, system can also improve ROl selection
effectiveness which only processed by optical camera. Consequently,
drivers can know information about pedestrians from front vehicle much
earlier through enhancing operational efficiency, improving system'’s

detection rate and increasing detection distance.

Our work employs 3D LIDAR and optical camera to transmit signals to
ARM core platform NVIDIA Jetson TK1 of heterogeneous multiple core.
First, system applies three dimension rotation matrix to transmit 3D
LIDAR's information to corresponding point. Second, system processes
different ROl analysis in accordance with distance and camera screen.
Third, system implements classifying color, detecting edge line,
computing gradient, contrasting with head and shoulder samples
and other variety ways by means of camera screen. Lastly, system
informs drivers filtered pedestrian block which shows distance and
corresponding color. For achieving real-time operation’s requirement,
system accelerates 3D LIDAR's bulk floating-point processing and
operation of sieving pedestrian block by CUDA's parallel computation
capability. CUDA's parallel computation capability includes classifying
color, detecting edge line, computing gradient, contrasting with head
and shoulder samples and other variety ways and achieves pedestrian
detection technology of complex sensing element which contains
distance information. Pedestrian detection technology of complex
sensing element employs single developed version NVIDIA Jetson
TK1 and doesn't employs additional hardware so as to reach low cost.
Besides, system applies CUDA to process 3D LIDAR bulk floating-point
matrix operation and employs complex features to reach 92% correct
rate, detection distance 40meters and fps 20. Comparing to C2-270, our
system can solve the problem of detection rate in the night and improve
the restriction of detection range. Therefore, our pedestrian detection

system is able to provide more comprehensive functions.
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