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Motivation

Necessity :
* to prevent from traffic accidents

* to help people with disabilities

Possibility:
e the development of deep learning technology

e the improvement of computing power
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Method: road lane detection
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Method: road lane detection

1) image warping process and polynomial regression

a) changing the perspective

Source: Nugraha et al.[1]
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Method: road lane detection

b) approximating the lane with polynomial regression

A

Source: Nugraha et al.[1]
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Method: road lane detection

problem: too much noise

Threshold Warped Image
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a possible solution: segment the objects in images
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Method: road lane detection

2) SegNet (segmented network)

a) aim: improving the accuracy of lane detection

Source: Lim et al.[2]
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Method: road lane detection

b) a deep convolutional encoder-decoder architecture

Convolutional Encoder-Decoder

Output

Pooling Indices
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Source: Badrinarayanan et al.[3]
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Method: collision avoidance

1IN 3
@ NIVERSITA
DR )




Method: collision avoidance

1) YOLO network (“you only look once” network)

a) aim: real-time object detection
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Method: collision avoidance
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Method: collision avoidance

2) LIDAR (light detection and ranging)

a) working principle : time of flight method

b) measuring the relative distance between the other vehicles
and the self-driving car

C) constructing a so-called point cloud map
drawing a 3D environment map

d) better way to detect vehicles, but too expensive

(A
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Method: collision avoidance

Source: udacity’s self driving car course
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Method: collision avoidance

3) path planning: artificial potential field

a) assumption: the self-driving car is moving under
a virtual potential field

b) initial point: a higher “mountain head”
target point: the “mountain foot”

) principle: repulsions of obstacles against the car
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Method: collision avoidance

an example for an artificial potential field :

Target (Lowsst Potential)
Obstacles : =

Source: junshen’s blog [6]
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Method: collision avoidance

4) model predictive control

a) to control a process while satisfying a set of constraints
b) scenario:

after the path is planned, the vehicle parameters need to
be@hown in order to make the car move in the planned path as
possible.

parameters: acceleration (a)
steering angle (6)
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Method: collision avoidance

c) vehicle kinematic model

YA«O

Source: AdamShan's blog [5]
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Method: collision avoidance

d) measuring and minimizing the difference between actual
o%ing path and reference path with a loss function:

Loss = Z (i — Zrer i)’

e) obtaining control parameters
dealing with environmental noise automatically

parameters: acceleration (a)
steering angle (0)
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Summary

e using SegNet and regression to detect the lanes
 using the YOLO algorithm and LIDAR to detect the vehicles
e using artificial potential fields to plan a path to avoid collisions

e using model predictive control to control the car on the path
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Future work
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Future work

1. sensor control and fusion

prerequisite: complementary capabilities of different sensors

aim: providing higher redundancy

2. positioning and navigation
aim: obtaining the exact location of the vehicle

drawing high-precision maps for path planning
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Thank you for attention
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