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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO documen
ISO/IEC Directives, Part 2 (see WWW.is0. org/dlrectlves)

[SO draws$ attention to the possibility that the implementation of this document may involve-the
patent(s).[ ISO takes no position concerning the evidence, validity or applicability of any clai
rights in fespect thereof. As of the date of publication of this document, ISO had notyeceived no
patent(s) which may be required to implement this document. However, implemefters are caut

this may not represent the latest information, which may be obtained from the patent database ay
www.iso.prg/patents. ISO shall not be held responsible for identifying any or alljstuch patent rightg.

Any trad¢ name used in this document is information given for the coenvenience of users and|
constitut¢ an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and e
related tp conformity assessment, as well as information about ISO's adherence to the Wo

les of the

use of (a)
d patent
ice of (a)

ijoned that

ailable at

does not

ford.html.

Organization (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/forew
This docuyment was prepared by Technical Committee ISO/TC 204, Intelligent transport systems.
Alist of all parts in the ISO 23795 series can be found®n the ISO website.

Any feedback or questions on this document shéuld be directed to the user’s national standard
complete [listing of these bodies can be found atwww.iso.org/members.html.

s body. A
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Introduction

Vehicle emission has become a main air pollution contributor, producing carbon dioxide and greenhouse
gases. This document has been established to define criteria for measuring carbon dioxide emissions in
relation to driving behaviours.

The international community has been actively pursuing greenhouse gas reduction policies[2I[Z1[3][4][5][6]
etc. since the Paris Agreement adopted by the CMA(Conference of the parties serving as the Meeting of the
parties to Paris Agreement) as a comprehensive policy direction to cope with climate change.

In addition, the U.S., Europe and Asia are implementing a greenhouse gas ETS(emission trading system) to
boost it.

In particylar, greenhouse gases emitted from the transportation sector for greenhouse gas emissign trading
need to bg¢ quantified according to national policies. This standard is a basic document thatcah sypport the
quantificgtion of greenhouse gases emitted from vehicles.

The document aims to extract driving information based on driving patterns of drivérs needed to provide
eco-friendly driving behaviour services as part of achieving goals related to global©arbon reductioh policies.

It is interjded to be used as a basis for interaction between vehicles, nomadio devices and cloufl servers.
Carbon djoxide emission measurement in relation to driving behaviours is\determined by differept events:
speedinglong speeding, sudden acceleration/deceleration, sudden start/stop, idling, fuel-cut, efonomical
driving, efc.

This dociment provides all documents and references required to support the implementation of the
requiremgnts related to standardized access to nomadic device service for estimating carbon dioxide
emissiong. The document contains functional requirements and datasets required by use cases.

© IS0 2024 - All rights reserved
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Intelligent transport systems — Extracting trip data
using nomadic and mobile devices for estimating CO,
emissions —

Part 2:

Informti fStorf friendivdrivine bethavi

1 Scope

This docyment defines the extraction of vehicle trip data via nomadic devices to méasure CO, enfissions in
relation tp driving behaviours. The extracted data can then be analysed and prowided to drivers tp serve as
eco-friendly driving guidance. In this document the following items are defineds

— use cpses for different events (speeding, long speeding, sudden startand stop, sudden accelejjation and
decelpration, idling, fuel-cut, economical driving);

— functjonal requirements for collecting data for driving behavienr/pattern analysis;

— data gets for each use case for measuring vehicle emissions$y(CO,) and for being provided to drivers via
nomjdic devices.

Vehicle tyjpes such as passenger cars, vans, utility vehicles, etc. are concerned in this document.

2 Normative references

There argd no normative references in this dociment.

3 Terms, definitions and abbreviated terms

3.1 Tenms and definitions
For the pyrposes of this document, the following terms and definitions apply.
[SO and IEC maintain términology databases for use in standardization at the following addresses

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC E]ectropedia: available at https://www.electropedia.org/

3.1.1

nomadic device

ND

implementation of a personal ITS station which provides communication connectivity via portable
equipment such as cellular telephones, wireless communication network (3G, 4G and 5G), mobile wireless
broadband (WIMAX, HC-SDMA, etc.), etc. and includes short range links, such as IEEE 802.11x, etc. to connect
portable devices to the motor vehicle communications system network

3.1.2

nomadic device identification

ND ID

unique identifier assigned to nomadic device by the nomadic device’s manufacturer

© IS0 2024 - All rights reserved
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3.2 Abbreviated terms

ID

UVIP
RPM
GNSS

cc
uint8_t
uintl6_t
uint32_t

uint64_t

4 Geng

4.1 Pui

The main
behaviou
to meet th
ND in a ve

identification

ISO 23795-2:2024(en)

unified vehicle interface protocol

revolutions per minute

global navigation satellite system

cubic centimetres (cm3)

nncignpd character

unsigned integer

bral information

2

unsigned short integer

unsigned long integer

pose of information provision for eco-friendly driving'‘behaviour

N\

purpose of providing information on eco-friendly drivin@behaviour is to give eco-friendly driving
' guidance to drivers so that they can reduce their carbon dioxide emissions from vehicleg. In order
is aim, it is necessary to conduct driving behaviour analysis by monitoring data gathered from the
hicle. Figure 1 provides an overview of this process’

3 4

Key

vehicl
wireld
noma
cloud

N O U W

UVIP

ﬂ—|ECU #2|— ECU #n
\

“

Hie-device

—/

e data (speed, RPM, etc)
ss communication(3G, LTE, 5G, etc.)

/ N\

6 5

server

driving behaviour information

short-range wireless communication (IEEE 802.11x series)

Figure 1 — Service system overview

The carbon emissions produced by a vehicle are proportional to the speed, sudden acceleration, sudden
deceleration, idling, etc. of that vehicle. Driving behaviours are therefore categorized by driving events

© IS0 2024 - All rights reserved
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such as speeding, long speeding, sudden start/stop, sudden acceleration/deceleration, idling, fuel-cut, and

economic

al driving.

4.2 Overview of use cases

For the purpose stated in 4.1, various use cases are defined as follows:

— UCI:
— Uc2:
— UC3:
— UC4:
— UC5:
— UcCeé:
— UC7:
— UcC8:
— UC9:

Speeding - Act of driving faster than is legally allowed;
Long speeding - Act of driving faster than is legally allowed for a long duration;

Sudden acceleration - Acceleration in a brief time;

budden start - Acceleration from a stop position in a brief time;
Sudden deceleration - Deceleration in a brief time;

Sudden stop - Deceleration to stop in a brief time;

dling - Running a vehicle’s engine in a stop position;

Fuel-cut - Maintain RPM without stepping on a pedal;

F.conomical driving - Maintaining speed in the specified range of speed allowed.

4.3 Functional requirement

This docyment defines functional requirement for providing driving behaviour information using

The functfional requirements of an ND are as follows:

— the N
— the N

D shall be reliably and consistently connectedwith a vehicle in order to gather trip infor

[D shall receive vehicle status data such as vehicle speed, fuel injection amount, RPM, etc

colledted through vehicle ITS station, and shall transfer it to a cloud server;

— the N
— theN

5 Use

D shall be reliably and consistentlyxconnected with a vehicle;

D shall provide power supplyrinterfaces for stable nomadic device operation.

rases definitions

5.1 Oveérview

This clauge defines dll-uise cases for providing a driver's driving habit information through an ND.
nine use dases in tetal, shown in Tables 1 to 10.

5.2 UC

1:-Speeding

an ND.

mation;

, which is

There are

Speeding is a case where the vehicle has been driven at more than 20 km/h above the legal road speed limit,
for a duration of 2 min or less.

© IS0 2024 - All rights reserved
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Table 1 — Use case 1: Speeding

Use case name

Vehicle information provision service for speeding

Actor(s)

Vehicle, driver, ND

Goal

Providing vehicle speeding information to driver

Use case input

Automatic request by ND

Use case output

Vehicle speeding data displayed on ND

Brief description

This use case defines basic data for providing the driver with information on speeding of the
vehicle driver via the ND. This information can be used for calculating CO, emissions and
eco-friendly driving habits.

Data required

a) TripID

b) NDID

c) Vehicle speed

d) Fuel injection amount

e) GNSS (longitude, latitude, altitude) values

f)  Vehicle driving time

g) Speeding driving time

h) Number of times for speeding defined in 5.2 duridg driving

5.3 UC[2:Long speeding

Long speg¢ding is a case where the vehicle has been driven afimore than 20 km/h above the legal rpad speed

limit, and|for a duration of 2 min or longer.

Table 2 — Use case 2: Long speeding

Use case hame

Vehicle information provision service for long speeding

Actor(s)

Vehicle, driver, ND

Goal

Indicate vehicle long'speeding information

Use case |nput

Automatic requestby ND or manual request made by driver

Use case putput

Vehicle long $peeding data displayed on ND

Brief des¢ription

This use-case defines basic data for providing the driver with information on long speeding of
the vehigle driver via the ND. This information can be used for calculating CO, emisgions and
eco~friendly driving habits.

Data required

a)y~"Trip ID

b) NDID

c) Vehicle speed

t—Fuetinjectiomranmoumnt

e) GNSS (longitude, latitude, altitude) values

f)  Vehicle driving time

g) Longspeeding driving time

h) Number of times for long speeding defined in 5.3 during driving

© IS0 2024 - All rights reserved
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5.4 UC 3: Sudden acceleration

Sudden acceleration is a case where the vehicle accelerates at a rate of 21,39 m/s? at a speed of more than

5 km/h.

Table 3 — Use case 3: Sudden acceleration

Use case name

Vehicle information provision service for sudden acceleration

Actor(s)

Vehicle, driver, ND

Goal

Indicate vehicle sudden acceleration information

Use case input

Automatic request by ND or manual request made by driver

Use case putput

venicle sudden acceleration data displayed on ND

Brief des¢ription

This use case defines basic data for providing the driver with information on the stdden ac-
celeration of the vehicle via the ND. This information can be used for calculating CO,

and eco-friendly driving habits.

emission

Datarequired

a)
b)
0)
d)
€)
f)
g)
h)

Trip ID

ND ID

Vehicle speed

Fuel injection amount

GNSS (longitude, latitude, altitude) values
Vehicle driving time

Sudden acceleration driving time

Number of times for sudden acceleration defined in 5.4 during driving

5.5 UCH: Sudden start

Sudden start is a case where the vehicle starts at a speed of 5 km/h or less and accelerates af

>2,78 m/42 or more.

© IS0 2024 - All rights reserved
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Table 4 — Use case 4: Sudden start

Use case name Vehicle information provision service for sudden start
Actor(s) Vehicle, driver, ND

Goal Indicate vehicle sudden start information

Use case input Automatic request by ND or manual request made by driver
Use case output Vehicle sudden start data displayed on ND

Brief description This use case defines basic data for providing the driver with information on sudden start
of the vehicle via the ND. This information can be used for calculating CO, emissions and
eco-friendly driving habits.

Data required a) TripID

b) NDID

c) Vehicle speed

d) Fuel injection amount

e) GNSS (longitude, latitude, altitude) values
f)  Vehicle driving time

g) Sudden start driving time

h) Number of times for sudden start defined in 5.5.diring driving

5.6 UC|5: Sudden deceleration

Sudden d¢celeration is a case where the vehicle slows down'at a rate of 22,78 m/s2 or more and thk speed is
5 km/h of more.

Table 5 — Use case-5: Sudden deceleration

Use case hame Vehicle information provision service for sudden deceleration
Actor(s) Vehicle, driver, ND

Goal Indicate vehicle sudden deceleration information

Use case |nput Automatic requestby ND or manual request made by driver
Use case putput Vehicle suddén deceleration data displayed on ND

Brief des¢ription This use-case defines basic data for providing the driver with information on sudden deceler-
ation ofthe vehicle via the ND. This information can be used for calculating CO, emi$sions and
eco~friendly driving habits.

Data required a)y~"Trip ID
b) NDID

c) Vehicle speed

d—Fuetmnjectiomramount
e) GNSS (longitude, latitude, altitude) values
f)  Vehicle driving time

g) Sudden deceleration driving time

h) Number of times for sudden deceleration defined in 5.6 during driving

© IS0 2024 - All rights reserved
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5.7 UC 6: Sudden stop

Sudden stop is a case where the vehicle decelerates at a rate of 22,78 m/s? or more, resulting in a speed of

less than 5 km/h.
Table 6 — Use case 6: Sudden stop
Use case name Vehicle information provision service for sudden stop
Actor(s) Vehicle, driver, ND
Goal Indicate vehicle sudden stop information
Use case input Automatic request by ND or manual request made by driver
Use case putput Vehicle stop data displayed on ND |
Brief des¢ription This use case defines basic data for providing the driver with information on sudde} stop
of the vehicle via the ND. This information can be used for calculating CO, entissiong and
eco-friendly driving habits.
Datarequired a) TripID
b) NDID
c) Vehicle speed
d) Fuel injection amount
e) GNSS (longitude, latitude, altitude) values
f)  Vehicle driving time
g) Sudden stop driving time
h) Number of times for sudden stop defined in 5.7 during driving
5.8 UC[7: Idling
Idling is a|case where the vehicle has been driven at an acceleration of 0 m/s2, but the fuel injectior] and RPM
are greaté¢r than zero.

© IS0 2024 - All rights reserved
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Table 7 — Use case 7: Idling

Use case name

Vehicle information provision service for idling

Actor(s)

Vehicle, driver, ND

Goal

Indicate vehicle idling information

Use case input

Automatic request by ND or manual request made by driver

Use case output

Vehicle idling data displayed on ND

Brief description This use case defines basic data for providing the driver with information on Idling of the ve-
hicle via the ND. This information can be used for calculating CO, emissions and eco-friendly
driving habits.

Data required a) TripID
b) NDID
c) Vehicle speed
d) Fuel injection amount
e) GNSS (longitude, latitude, altitude) values
f)  Vehicle driving time
g) Idledriving time
h) Number of times for idling defined in 5.8 duringdriving

5.9 UC8: Fuel-cut
Fuel-cut if a case where the vehicle has been driven at a speed =0 km/h with an RPM greater than zero and
a fuel injefction of zero.

Table 8 — Use case 8: Fuel-cut

Use case hame Vehicle information provision service for fuel-cut

Actor Vehicle, driver, ND

Goal Indicate vehicle fuel-cut information

Use case |nput Automatic requestby ND or manual request made by driver

Use case putput Vehicle fuel-éut data displayed on ND

Brief des¢ription This use-case defines basic data for providing the driver with information on fuel-cyt of the
vehicléwia the ND. This information can be used as information for calculating CO, gmissions

and-eco-friendly driving habits.

Data required

a)y~"Trip ID
b) NDID

c) Vehicle speed

t—Fuetinjectiomranmoumnt

e) GNSS (longitude, latitude, altitude) values
f)  Vehicle driving time

g) RPM (revolutions per minute)

h) Fuel-cutdriving time

i)  Number of times for fuel-cut defined in 5.9 during driving

© IS0 2024 - All rights reserved
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5.10 UC 9: Economical driving

Economical driving is a case where the vehicle has been driven within the economic speed range applicable
in the country of driving or less as shown in Table 9.

Table 9 — Example of relevant economical speed range for some countries

Country Economical speed range

Australia (50 to 60) km/h
Austria (50 to 80) km/h

Canada (50 to 80) km/h (30 to 50 mph)
China (60To 80 Km/h
Cyprus (50 to 80) km/h
Czech Republic (50 to 80) km/h
Denmark (50 to 80) km/h
Finland (50 to 80) km/h
France (50 to 80) km/h
Germany (50 to 80) km/h
Hungary (50 to 80) km/h
Iran, Islamic Republic of (50 to.70pkm/h
Japan (60t9'80) km/h
Korea, Republic of (60 to 80) km/h
New Zealand (60 to 80) km/h
South Africa (60 to 80) km/h

United Kingdom (50 to 80) km/h [(30 to 50) mph]

United States (60 to 80) km/h [(40 to 55 mph]

Table 10 — Use case 9: Economical driving

Use case hame

Vehicle information proviision service for economical driving

Actor

Vehicle, driver, ND

Goal

Indicate vehicl¢ économical driving information

Use case |nput

Automatic request by ND or manual request made by driver

Use case putput

Vehicle gcoriomical driving data displayed on ND

Brief des¢ription

This Usge case defines basic data for providing the driver with information on econo
driving of the vehicle via the ND. This information can be used for calculating CO, e
and eco-friendly driving habits.

b

ical
issions

Datarequired a) TripID
b) NDID
6}—Vehiclespeed
d) Fuel injection amount
e) GNSS(longitude, latitude, altitude) values
f)  Vehicle driving time

g) Economical driving time

h) Number of times for economical driving defined in 5.10 during driving

© IS0 2024 - All rights reserved
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6 Datasets definitions

6.1 Overview

This clause provides definitions of datasets which can contain required data in each use case defined in
Clause 5 to provide information for eco-friendly driving behaviour.

6.2 Data type

Data types, used to define the dataset for a vehicle’s CO, emission estimating service, should include string,
date (time), and, binary number. This document subdivides the required data by use case and provides the
related definitions

6.3 Datasets definitions in use cases
6.3.1 UL 1: Speeding
Table 11 $hows the size and description of the dataset required for UC 1. In Tabléy11, Trip ID is shown by
use case, fo accumulate and identify data in each trip, which consists of travel-time and travel disfance. For
example, |f Trip ID is used in UC 1, the type consists of UC 1, trip sequential number and time stamp.
Table 11 — Size and description of dataset required for UC 1
Size of
No. Name M/032 data |Datatype Description
(byte)

1 |TripID M 4 uint32/t |UC 1 + trip sequential number +time|stamp

2 |NDID M 17 uint8_t |Nomadic device identification numbegr

3 |Vehicle speed M 1 uint8_t |km/h (0to 999)

4 |Fugl injection amount M 2 uint8_t |cc

longitude M 8 uint32_t |GNSS coordinates of ND (longitude)
5 (NSS values |latitude M 8 uint32_t |GNSS coordinates of ND (latitude)
altitude M 8 uint32_t |GNSS coordinates of ND (altitude)

6 |Vehicle driving time M 4 uint32_t |second

7 |Sp¢eding driving time M 4 uint32_t |second

8 |Numbers of speeding M 2 uintl6_t |Number of times
Total sizejof data 62 Total size of data for UC 1
a2 The data object is mandatory (M) or optional (0).
6.3.2 UL 2: Long speeding
Table 12 dhows'the size and description of the dataset required for UC 2.

© IS0 2024 - All rights reserved
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Table 12 — Size and description of dataset required for UC 2

Size of
No. Name M/02 data Data type Description
(byte)

1 |Trip ID M 4 uint32_t LJt(;rZrl; trip sequential number +time
ND ID M 17 uint8_t Nomadic device identification number
Vehicle speed M 1 uint8_t |km/h (0 to 999)

Fuel injection amount M 2 uint8_t |cc
longitude M 8 uint32_t |GNSS coordinates of ND (longitude)

5 NSS values  [latitude M 3 uintsZ2_t |GNSS coordinates of ND (latitudg)

altitude M 8 uint32_t |GNSS coordinates of ND (altitudg)

6 | Vehicle driving time M 4 uint32_t |second

7 |Lohg speeding driving time M 4 uint32_t |second

8 |Nujmber of long speeding M 2 uintl6_t |Number of times

Total size jof data 62 Total size of data’for UC 2

a2 The ddta object is mandatory (M) or optional (O).

6.3.3 UL 3: Sudden acceleration

Table 13 {

hows the size and description of the dataset required for-UC 3.

Table 13 — Size and description of dataset required for UC 3

T O Bje e TS HattaTot ¥

o6 ptiota

(o7

Size of
No. Name M/02 | data |Datatype Description
(byte)
1 |[TripID M 4 uint32_t |UC 3 + trip sequential number +time stamp
2 |[NDID M 17 uint8_t |Nomadic device identification number
3 |Velnicle speed M 1 uint8_t |[km/h (0 to 999)
4 |Fug¢l injection amount M 2 uint8_t |cc
longitude M 8 uint32_t |GNSS coordinates of ND (longitude)
5 GNSS values |latitude M 8 uint32_t |GNSS coordinates of ND (latitude)
altitude M 8 uint32_t |GNSS coordinates of ND (altitude)
6 |Vehicle driving time M 4 uint32_t |second
7 S.ucllden acceleration driving M 4 wint32_t |second
tinje
8 ,1:3 Tber of ghlen accelera- M 2 uintl6_t |Number of times
Total size jof-data 62 Total size of data for UC 3
a Thee ol dac oo dot oy (N o ool ()

6.3.4 UC 4:Sudden start

Table 14 shows the size and description of the dataset required for UC 4.
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