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Abstract

Introduction to Intelligent Lidar System

The current driver assistance system is relatively simple with
only a forward collision avoidance system, which can detect
pedestrians in front, but cannot predict the movement of
pedestrians, making the driver too late to react and cause
accidents. This work of dangerous pedestrian crossing
behavior prediction system can not only detect the position
of the pedestrian in front, but also detect the direction
of the pedestrian’s travel target by behavior detection,
in order to predict the movement of the pedestrian in

front, so as to achieve the purpose of avoiding accidents.

In the front dangerous pedestrian crossing prediction system,
we use our self-developed solid-state lidar point clouds as
the image input and NVIDIA JETSON XAVIER as the computing
platform to first input the lidar point cloud image data into the
developed 2D pedestrian detection model for computation, and
then input the pedestrian detection bounding box data into our

developed 3D CNN model (C3D model) to analyze its behavior.

1. Lidar pedestrian detection system
The LiDAR system outputs 128x64 pixel grayscale
distance map and reflectance intensity map. We combine
the two maps into RGB format and send them to YOLO_
v3_tiny for training, as shown in Figure 2, to realize a

LiDAR system that can detect pedestrians in real time.

SRR BRAREXBEFHATMH
TEABRETEL RABPESEARE
FREMRBEIHE - BETERMMEREFRAERGRHM
TR TAZEM ARG R MR ORI

RS
EEAALL IC BRET © KB RMAALL A IC AT M
BRCAIRE 2 SALLATIR IC BRAT  F BRI TILMERR

2. Lidar pedestrian crossing behavior prediction system
The training data of the dangerous pedestrian crossing
prediction system in front of this work are classified
into six different behaviors, including no crossing, left
crossing, right crossing, left crossing, right crossing,
and left-right crossing. Figure 3 shows the detection

result of the proposed pedestrian dangerous behavior.

3. Expected results
This proposed intelligent lidar system, combining the self-
developed solid-state LiDAR system and the pedestrian
crossing prediction system, to predict the dangerous
situation that may occur when driving in advance, in
order to achieve the prevention of accidents and improve
driving safety. The proposed pedestrian crossing
behavior prediction on solid-state lidar is relatively rare
in the literature as well as in industry products, which

can be considered to be a relatively innovative idea

and owns potential possibility to be commercialized.

Fig. 3 Proposed pedestrian dangerous behavior detection result




