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A Preliminary Analysis on Promotion Strategies
of Electric Bus autonomous assist driving for
Transportation Sector
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Levels of driving automation [NHTSA]

> Regulatory change required?

— T
@
= Driver in complete and Driver can regain control Driver is tempoarily I Driver must be available DOriver not expected to
5 sole control at all times or stop faster than if relieved of these driving to take over controls take control at any time
v driving without the functions
gpecial function I Vehicle is designed to
perform all safety-
I critical driving functions
and maonitor road
Enables all safety- conditions for an
I critical functions to be entire trip
ulutnmuted [t [Includes both occupied
‘ R | steering, throttle, brake). and unoccupied
In\rut\;'es Et E””?“ on o The vehicle monitors any vehicles]
g Etasl ﬁ]pr\gmry changes in conditions
E”';‘im fnEtions | that require a transition
Involves 1 or mare warking in unisan back to driver contral
A specific contral (eg- BdﬂptlvE gruise I
® functions control in combination
o No automati [eq. stahility contral, b bpeanting) I
-g 0 automation pre-charged brakes]
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Level O: Level 1: Level 2: Level 3: Level 4:
No Automation Function-specific  Combined Function | Limited Self-Driving Full Self-Driving
Automation Automation Automation Automation
2013+
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Learn more about SAE J3016 or
purchase the standard document:

www.sae.org/autodrive
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Human driver monitors the driving environment

No the full-time p. ance by the human driver of all
0 Automation

Human driver Human driver Human driver

Driver

s
Assistance Human driver Human driver

Human driver Human driver

driver perform all remaining aspects of the dynamic driving
task

the driving mode-specific performance by an automated
Conditional driving system of all aspects of the dynamic driving task
Automation  with the expectation that the human driver will respond
appropriately to a request to intervene

Some driving

System Human driver
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the driving mode-specific performance by an automated
High driving system of all aspects of the dvnamic driving task.
Automation even if a human driver does not respond appropriately to a
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Sye Sys
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Automation and environmental conditions that can be managed by a
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Environment Model
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== Motion Planning

Path Tracking
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Under the bonnet
How a self-driving car works
Signals from GPS (global positioning system) Lidar (light detection and ranging)
satellites are combined with readings from sensors bounce pulses of light off the
tachometers, altimeters = "~ di These are analysed to
and gyroscopes to provide e identify lane markings and the
more accurate positioning & edges of roads
than is possible with
S acne Video cameras detect traffic lights,
read road signs, keep track of the
Radar position of other vehicles and look
sensor, out for pe:’esm.ms and obstacles
a ..+ on the ro;
\‘ \
| >4 N "~
Ultrasonic sensors may
be used to measure the
position of objects very The information from all
close to the vehicle, of the sensors is analysed
such as curbs and other by a central computer that
vehicles when parking manipulates the steering,
accelerator and brakes, its
software must understand Radar sensors monitor the position of other
the rules of the road, both vehicles nearby. Such sensors are already used
Source: The Economist formal and informal in adaptive cruise-control systems
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. Surround View
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B 14 V2X (Vehicle to Everything )
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A system of real time wireless communication
(Wi-Fi) using Dedicated Short Range
Communication (DSRC) in the 5.9Ghz band
between:

» Vehicle to Vehicle (V2V)
* Vehicle to Infrastructure (V2I)

“(.."ii.‘."u’ A Messages transmitted 10 times/sec (300m
b range)

\ + Basic Safety Message: vehicle position,
\\ speed, heading, acceleration, size, brake
- - system status, etc.

+ Privacy is protected (vehicle VIN and location
is NOT recorded or tracked)
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B 15 DSRC 4= V2X (Vehicle to Everything )
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Data flow of Dynamic Map Planning
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Rich sensor data ingestion: from the vehicle to the
HERE Cloud
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