
124 |||   1556-6072/21©2021IEEE IEEE VEHICULAR TECHNOLOGY MAGAZINE  |  JUNE 2021 

Edward Au
StandardS

New Standards Initiatives on Automated Vehicles

n automated vehicle is a vehicle 
that is capable of sensing its envi-

ronment and moving safely with mini-
mum or no input from human beings. 
Recent literature, industry projects, 
and prototypes have revealed its 
potential to improve transportation 
efficiency due to better synchroniza-
tion of vehicle movements and to 
improve safety by potentially reduc-
ing the number of accidents, inju-
ries, and fatalities on the road while 
enabling new emerging applications. 
Even though there are rigorous and 
well-defined levels of automation [1], 
there are different interpretations and 
understandings on the state-of-the-art 
technologies of automated vehicles 
that may send a mixed and potential-
ly confusing message to end users.

 To address these issues, the Stan-
dards Board of the IEEE Standards As-
sociation has recently approved the 
formation of the following four new 
projects proposed by the Automated 
Vehicles Working Group of the IEEE 
Consumer Technology Society Stan-
dards Committee:

 ■ IEEE P2040: Standard for General 
Requirements for Fully Automated 
Vehicles Driving on Public Roads

 ■ IEEE P2040.1: Taxonomy and Defi-
nitions for Connected and Auto-
mated Vehicles

 ■ IEEE P2040.2: Recommended Prac-
tice for Multi-Input Based Decision 

Making of Automated Vehicles 
Driving on Public Roads

 ■ IEEE P2040.3: Recommended Prac-
tice for Permitting Automated Vehi-
cles to Drive on Public Roads.
IEEE P2040 specifies general re-

quirements that a fully automated 
vehicle shall meet to drive on public 
roads. This project serves as a com-
prehensive checklist of all of the use 
cases, scenarios, and worst condi-
tions that a fully automated vehicle 
certified by the public body shall ad-
dress on public roads to protect the 
safety of the public, including passen-
gers, pedestrians, and other traffic 
participants [2].

IEEE P2040.1, on the other hand, 
specifies taxonomy and definitions 
for connected and automated vehi-
cles [3]. The purpose of this project 
is to clarify the necessary function-
alities of connected and automated 
vehicles with the desired outcome of 
helping end users make choices while 
staying safe.

Environmental sensing is the core 
of automated vehicles, which must use 
the information collected via sensors 
(e.g., camera sensors, radar sensors, 
light detection, and ranging sensors) 
to make driving decisions. The infor-
mation used for decision making is not 
limited to the environment around the 
vehicles but also includes inputs from 
other surrounding vehicles and infra-
structure. IEEE P2040.2 provides the 
recommended practice for an auto-
mated vehicle driving on public roads 

to determine the next action based on 
multiple sensing inputs, with the de-
sired outcome of maximizing safe driv-
ing while avoiding negative impact on 
traffic flow. It also itemizes the cases 
when different inputs suggest different 
actions and recommends solutions in 
these cases [4].

P2040.3 addresses the problem 
that state-of-the-art vehicle function-
alities cannot yet address all of the 
circumstances on roads to ensure safe 
driving by providing regulators with 
the recommended practice for permit-
ting automated vehicles to drive on 
public roads when specific condi-
tions are met. This document itemizes 
combinations of vehicle capabilities 
and different situations on public 
roads with the aim of facilitating the 
adoption of automated vehicle tech-
nologies while ensuring safety and 
efficiency in traffic flows [5].
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