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Foreword

ISO (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.
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Introduction

Automobiles satisfy people’s desire to move by themselves at their convenience to anywhere they need
or want to go, as explained in [SO 37154. Most cities, especially those that were or are being developed
rapidly in a short time, have the same experiences and issues currently or in their history relating to
difficulties in finding parking lots or car parks with available spaces.

The limited number of parking lots in a city should be shared by more vehicles more frequently.
The low availability of parking lots has unexpectedly caused other city issues besides the difficulty

in f1nd1ng parklng lots w1th avallable spaces in some cities. It has resulted in 1rr1tated drivers, time

are ¢
a city
the t

ITU-|
park

ing an automobile at a low speed more pollutants, particle materials (PMs) and.gree

mitted into the atmosphere. There is nothing positive about the low availabilityof pa
. Citizens, including drivers and people living next to public roads, experi€nce such s
me.

['Y.4456(0] suggests ideal parking lot facilities and outlines technical @$pects regarding
ing spaces, parking space reservation, vehicle automatic access«control, self-service

arehing, causing

ouse gases
rking lots in
ituations all

unoccupied
parking fee

payment and vehicle reverse search, from the viewpoint of enhahcement of conventignal parking

lot s
park
work
aims
toth
incrg
the i
inveq
budg
and ¢
strat

The
reall

and part of ITU-T Y.4456. With(data exchange networks, information on which parking lots

until

and immediately shared, tesulting in increasing parking lot availability.

Now
how

brvices. The concept and goals of smart transportation desgjgnated in this documen
ing lots to drivers are different from those of ITU-T Y.44565which mentions parking lof]
but lacks the concept and procedure to increase parkingdot availability that smart tra

e public and allocating to drivers all parking lots already available and recently found
ase the availability. ITU-T Y.4456 manages only parking lots currently available to the |
bsue of parking lot shortage cannot be completely solved. From the viewpoint of city ¢
tments, civil engineering construction is planned, designed, arranged and operated

ets. Digging up and activating unrecognized or unused or unoffered parking lots is st
basy way to increase the total capacity of parking lots in a city without additional inst4
egy avoids capital cost preparation for unnecessary parking lot construction.

pvailability of parking lots can“be increased by another method that effectively a
bcates parking spaces to mere drivers more frequently by sharing data as described i

what time they are available or unavailable, where they are located and so on is eas

hdays, protectionof people’s privacy is a top priority in any service. This document al
such privacysheuld be protected in the services by applying high security, which is ng

[ to allocate
reservation
nsportation

at for providing more parking lots to drivers. Finding,parking lots that have not yet heen offered

vill basically
bublic. Thus,
levelopment
ith limited
1l a realistic
llation. This

locates and
n ISO 37156
have spaces,
ily collected

50 describes
t mentioned

in ITU-T Y.4456¢
This|docuriient describes the concept of smart transportation to efficiently allocate parking lots
to drivets¥in cities and outlines installation and organization of the services. This do¢ument also

contl

ributes to achieving the United Nations Sustainable Development Goals, in particular g

oal 3: “Good

health and well-being”, goal 7: "Affordable and clean energy”, goal 8: "Decent work and economic growth”,

goal 9:

“Industry, innovation and infrastructure”, goal 11: “Sustainable cities and communities”, goal 12:

“Responsible consumption and production”, goal 13: “Climate action” and goal 15: “Life on land”.

In the development of this document, ISO Guide 82 has been taken into account in addressing
sustainability issues.
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Smart community infrastructures — Smart transportation
for parking lot allocation in cities

1 Scope

This document specifies procedures for installing and organizing smart transportation for parking lot

alloc
avail
drive
othe

This
aspe

2 Normative references
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— 1
— 1

3.1
parK
cark
area

Note
priva

Note

3.2

Terms and definitions

ability of parking lots. This smart transportation aims to provide a solution to the
rs having difficulty in quickly finding parking lots with available spaces. It als@ _aim
" city issues such as traffic accidents, congestion and energy consumption.

document clarifies the concept and goals of smart transportation by referring to t
cts suggested by ITU-T Y.4456l6l,

e are no normative references in this document.

he purposes of this document, the following terims and definitions apply.
nd IEC maintain terminological databasesfor use in standardization at the following g

SO Online browsing platform: availableat https://www.iso.org/obp

EC Electropedia: available at httpy//www.electropedia.org/

ing lot
park
to park vehicles whighhare allowed to run on public roads

1 to entry: Vehicles.are listed in [SO 37154:2017, 2.5.4, but this document targets automobile
tely or personallyyused (e.g. automobiles, tuk-tuks, manually driven cycle-rickshaws).

P to entry:Rarking lot' is preferred to 'car park’ in this document as it is more widely used.

parlLing lot allocation
suggpesting spaces in parking lots (3.1) to drivers by finding the best match between drivers

tage or low
City issue of
5 to address

he technical

ddresses:

+size vehicles

requests or

parking preferences and current or expected parking lot availability

Note 1 to entry: Drivers’ requests include access routes from currentlocations, preferred places to park, preferred
time to start parking, parking duration, the number of vehicles to be parked and vehicle characteristics, limits of
parking fees payable and payment methods.

3.3

parking lot allocation system
arrangement for parking lot allocation (3.2) using databases to exchange and share information
including parking lot location, parking time recording, navigation to parking lots (3.1) and suggestions
for parking fee payment procedures and necessary services
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4 Concept of smart transportation for parking lot allocation

4.1 General

This subclause describes the general criteria required for smart transportation for parking lot allocation
in cities. To solve the city issue of drivers having difficulty in finding parking lots with available spaces,
the allocation should be organized and performed to provide more opportunities for drivers to quickly
find available spaces and book in parking lots that meet their demands and preferences. This service can
be made possible by increasing parking lot availability in a city. Smart transportation has its own goals
and aspects different from those of ITU-T Y.4456. Parking lot availability in a city should be increased:

— to provide a greater absolute number of parking lots to citizens and city visitors;
— to offerfparking lots to citizens and city visitors more frequently.
To ensure itp high performance, smart transportation has:

— high sedurity for driver and parking lot owner identification and privacy, parkifig fee payment/data
transfer and avoidance of rule violations by illegal smart transportation users;

— termindl-to-terminal communication that is decentralized to achieve fast processing and rgduce
organizptional, operational and maintenance costs while maintaining high security.

Since smartftransportation results in drivers taking less time to find{parking lots with available spaces,
it indirectly| achieves the following additional benefits by increasing the number of vehicles in 3 city
within the alllowable parking lot capacity increased by smart transportation:

— more visitors can be accommodated by a city;

— businesp can be created and introduced to a city;

— the nunjber of vehicle collisions and traffic accidents can be reduced;

— traffic dongestion can be eased;

— discomfort to drivers and people living next to busy roads can be supressed;

NOTE Slow driving could make drivers bored due to the monotonous operation and irritate residents
with low frequency noise and vibration.

— synergy between parking'pricing and policy measures can reduce the time to search and complete
parking.

There is a variety in the-kinds of vehicles that are headed for their individual destinations at different
locations infa city. The/establishment of safe and steady data exchange and sharing platforms is key to
successfully| organizing parking lot allocation services. Through communication based on the netyork,
information| required to immediately allocate parking lots appropriately to drivers is processed and
shared amohg-drivers and parking lot owners who have joined a parking lot allocation system. Drivers’
requests should best match the conditions of parking lots that currently have spaces or will be available
in the time frame requested or preferred by drivers.

To support communication and data sharing, instruments and equipment such as detectors or sensors,
telecommunication devices, signboards and displays should also work effectively. Communication and
data sharing should satisfy the following conditions:

— communication directly from terminal to terminal;

NOTE A “terminal” is an end instrument or equipment used for communication [e.g. mobile phone,
interphone, tablet, PC, point-of-sale (POS) system, onboard unit].

— communication without time lag (e.g. fewer processing steps for users’ identification);

2 © IS0 2020 - All rights reserved
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— traceable communication;

— offers of large selections for parking lots;

— easy management of the services.

Solar parking lots aim at coupling clean solar electricity and electric mobility deployment. Solar panels
provide shade and generate electricity to charge parked electric vehicles. In a vehicle-to-grid approach,
the vehicles may also feed the grid and support with ancillary services. Solar parking lots:

— offer environmental and technical benefits;

4.2

The
issud
the i
prob|
priof
not g
the ¢
and Y
utiliz

5 1

To p
plan]

— 1

— 1

— Iecrease Injected solar power Into a grid and maximilze revenues,

rovide incentive schemes that include parking lot stakeholders.

Applicable city issues and expected advantages

Criteria for smart transportation described in this document are appropriate to addj
of difficulty for drivers in finding parking lots with available spages in a city. As s
htroduction of smart transportation will also bring other advantages besides the sol
em. Although smart transportation aims to achieve these advantages, they should ng
ities or the main reason for introducing smart transportatioh because smart transpo
chieve these directly. Well-organized and well-managed) parking infrastructure can
roblem of random parking in unauthorised public places'like walkways. Moreover, la
raluable in cities. Considerately designed and operatéd parking infrastructure can lea
ation of parking space.

Planning to implement smart transportation for parking lot allocatio

‘operly implement smart transportation for parking lot allocation and operate it sug
ned, the following parameters shall be confirmed in advance of implementation:

raffic patterns in the target city of region;
raffic volume in the target ity or region;

raffic capacity on publicroads in the target city or region;

— q

— Lumber of existing parking lots available;

cation of existing parking lots available;

irea or capacity of existing parking lots available;

unibér of parking lots planned;

ress the city
tated in 4.1,
ition to this
t be the top
rtation does
also reduce
nd is scarce
d to optimal

n

cessfully as

— 1

ocation oI parking Iots planned;

— capacity of parking lots planned;

— mass limits of parking lots allowed;

— dimension limits of parking lots allowed (e.g. clearance);

— payment methods for parking lots available;

— i

© ISO

nformation on novel types of vehicles being used in the city.

2020 - All rights reserved


https://standardsiso.com/api/?name=6ec5a9e0a76e7a9190896696a96df895

IS0 37163:2020(E)

6 Adoption and operation of smart transportation for parking lot allocation

6.1 Objectives

As mentioned in 4.2, smart transportation can help directly address the issue of difficulty for drivers
in finding parking lots with available spaces in a city. Smart transportation shall be adopted and
implemented by following 6.3.

6.2 Target vehicles

All vehicles

6.3 Proce

bhaot oo b
peyey cAaIllr v

P
P
&

tdure to adopt smart transportation

6.3.1 General

Smart trans

NOTE

6.3.2

To allocate j
which are aj

a) Parking

Infq

IT]

locd

portation shall be adopted in a city by following the procedures in 6.3.2to 6.3.8.

U-T Y.4456:2018, Clauses 6 and 7 provide some tips on parking lot seryice-Ccontents.
rmation elements to be collected
follows:

lots

tion;

formation or structures (e.g. on the ground, underground, inside a building, on a bridge,

pub
Size

allo
half

par
par

oWl

lic road);
or capacity (i.e. size or capacity\large enough for standard private cars);

wable parking time (e.g. 15:min, 30 min, 1 h, half a day, one full day, one week, one m
a year, one year);

king service time frame (e.g. only during the daytime, even at night, overnight);
king frequency-(e-g. just one time, temporarily for a limited period, regular interval us

nership (e.gopublic, exemption, private, shared);

facilities (&.g: roof, valet parking service, power charging, refuelling, car washing services

parking lots to drivers, information shall be collected for the arrangement, the elements of

on a

bnth,

mai ofithe area served by smart transportation;

parking fees (e.g. amounts, discount or cooperative programs).

b) Drivers

gen

der;

age;

specific conditions (e.g. disabilities, with babies or small children);

current location;

destinations;

© IS0 2020 - All rights reserved
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6.3.3 Information collection

To collect the information designated in 6.3.2, the following instruments and -equipmer
instdlled and operated:

6.3.4 Data transfer

To trpnsfer to parking lot allgcation system databases, drivers and parking lot owners the ¢
6.3.2and 6.3.3, communigation shall be organized by the following means:

b)

IS0 37163:2020(E)

— vehicle characteristics (e.g. standard private cars, dimensions including length, width, height

and weight);

— requested or expected parking time duration (e.g. 15 min, 30 min, 1 h, half a day,
one week, one month, half a year, one year);

one full day,

— preferred payment procedures [e.g. cash only, credit card, digital payment (d-payment), bank

transfer, online or offline payment transaction).

Other

— current weather conditions on the way to the parking lot and at the place itself (e.g. sun, cloud,

rain, snow, wind speed and direction, humidity, visibility, specific weather conditid

¢ar sensors in parking lots (e.g. to check if car present or absent, parking lot vacancy or
monitors for security in parking lots;

fraffic congestion monitors (e.g. on the way to and in the afea around the parking lot);
dtmospheric condition sensors (e.g. to check ambient temperature, humidity);
yveather monitors (e.g. to check rainfall, snowfall,sfnd speed and direction, visibility)

joftware to collect the data and process (e.g. data collection, data transfer, data process
¢harge, parking fee collection);

dpps (e.g. for drivers, for parking lot,owners, for traffic departments, for related an
gervices).

Between parkinglot-owners and parking lot allocation databases
1+ mobile of smart phones;
+- apps‘applicable to mobile and smart phones;

1 Aecurity gateways (e.g.identified authentication,dataencryption,access controland

ns).

t should be

occupancy);

ing, parking

d additional

atalisted in

restriction);

——ImmterTet;

— online and offline communication (e.g. local area networks, ad hoc networks, near-field

communication).

Between drivers and parking lot allocation databases (in addition to the requirements and

functions designated in a)

— identification and tracking using tags (e.g. radio or ultra-high-frequency identification).

© IS0 2020 - All rights reserved
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6.3.5 Information provided to drivers

In order to help drivers choose a parking lot from options best matching their requests or preference by
considering where, what time and for how long to park their vehicles, the following information shall be

provided to

drivers:

— location;

— availabl

e time frame (e.g. from what time to what time or to which day);

— allowable parking time (e.g. 30 min, 1 h, half a day, one day, one week, one month, half a year, one year);

— access 1
— estimat

— parking

— availab:liity of charging facilities for automobile batteries;

— availab

— road cd
roadwo

— parking
paymen

— addition
stationd

6.3.6 Allg

To successfl
are compard
matched pa

a) Driver
— cur
— pre
— pre
— par

— nun

outes;
pd time of driving from the driver’s current location;

fees (e.g. per hour, day, week, month or year);

day and time (e.g. workdays, weekend, holidays, daytime or nightztime);

nditions on the way or nearby (e.g. traffic congestion, weather conditions, accid
k);

fee payment manner (e.g. cash only, credit card, d-paymenit, bank transfer, online and o

t);

lal information helpful to drivers (e.g. nearby.shops, restaurants, public bathrooms

).
cation of parking lots

lly allocate parking lots to drivers, their requests or preference and parking lot availa
d, especially regarding the following information. Options suggested to drivers of the
'king lots will be kept until the'parking lot reservation is confirmed.

equests and preference

rent place;

ferred places to park;

ferred time f@'start parking;

king dutation (e.g. for how many minutes, hours or days);

hberof vehicles to be parked (e.g. only one vehicle, more than one vehicle);

ents,

fline

, gas

hility
best-

— veh

icle characteristics (e.g. standard personal-use automobiles, standard-sized bus

automobiles);

ness

— parking fee payment manner (e.g. cash only, credit card, d-payment, bank transfer, online and
offline payment).

b) Parking lot services

— location;

— number of parking lots available;

— ava

ilable parking time frames (e.g. from what time to what time);

© IS0 2020 - All rights reserved
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6.3.7 Collection of parking fees

To cdllect parking fees, the following instruments and-€quipment shall be installed and ope

6.3.8 Provision of information helpful to parking lot allocation management

To properly organizé-and manage parking lot allocation systems, the following informat
obtajned:

7

IS0 37163:2020(E)

— available parking duration (e.g. less than 30 min, 1 h, couple of hours, half a day, one full day, a

few days, one week, two weeks, one month, half a year, one year);

— additional services in parking lots (e.g. power chargers, gas stations, bathrooms, convenience

stores);

— available facilities around the parking lots (e.g. shops, restaurants, banks and ATMs, hospitals
and clinics, stations, bus stops, ferry terminals, airports, hotels, post offices, police departments);

— parking lot security (e.g. security guards, TV monitors);

— parking costs;

1+ parking fee payment manner (e.g. cash only, credit card, d-payment, bank transfe
offline payment);

+— availability of charging facilities for automobile batteries.

Designated uses

emergency vehicles (e.g. fire apparatus, rescue vehicles, polige cars, ambulances);

— dedicated spaces and related signage to identify dedicated parking spaces for disal

bbarrier gates;
gignboards or displays to notify drivers pof the parking fee amount estimated or detern]
gignboards or displays to notify drivers of remaining time allowed for parking;
gignboards or displays to instructthe manner of payment of parking fees;

iinstruments to collect parking fees (e.g. in cash, for e-payment or d-payment, receipt p1

fllegally parked vehicles (e.g. overtime parking, oversize parking, parking fee evasion);

yehiclesnot registered with parking lot allocation services;

-, online and

— dedicated space and lane markers identified as “no parking or(stopping” to allow for access by

bled drivers.

rated:

ined;

inters).

ion shall be

pﬁ\"ll'i“ﬂ FDDC I'\‘AYO{"'

arking fees owed;

frequent users (e.g. discounts, priority for the next reservation);
current instrument and equipment conditions;

instrument and equipment maintenance states and records.

Data exchange and sharing management

To properly manage and operate parking lot allocation systems with data exchange and sharing
platforms and networks, based on or referred to ISO 37156, all the data collected by following Clause 5,
6.3.2 and 6.3.8 should be safely stored and correctly processed. The data to be forwarded by following
6.3.3 to 6.3.5 should be securely transferred.

© IS0 2020 - All rights reserved
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8 Data security control with smart transportation for parking lot allocation

8.1 General

By following ISO 37156 guidance to organize smart transportation for parking lot allocation and
protect private or personal information from use for other purposes besides parking lot allocation
system management, all information collected, used, exchanged and shared shall be protected from
illegal or unauthorized access, especially by or for the following actions:

— information duplication;

impersd
tamper

informa

privacy

In contrast,
authenticatd

To achieve §
is applied. I}
ways, wherg
lot owners)
matching, a
the sender’s
field also te
sender, whg
public key c
successfully]

nation;

ng;

tion repudiation;
disclosure.

drivers legally registered with parking lot allocation systems through an app can a
bd information on parking lots.

uch data protection in data processing and transfer, one-timé use public-key cryptogr
1 this way, public and private keys are used dynamically-and shall be matched in the

both public and private keys should be temporarily cteated by a data sender (e.g. pa
hnd a data recipient (e.g. data platform managers). When confirming private and publi
matching field is also temporarily created. A sender’s private key created by the sende
public key created by a recipient using a common algorithm are combined in a mat
mporarily created by the recipient. In the same way, a field is temporarily created b
re the recipient’s private key created by\the recipient is combined with the recip
reated by the sender in the same algorithm. When both combinations in the two field|
matched, respectively, they recognize each other with higher accuracy.

To obtain siich high security, all personal dbject data or public and private keys and matching f

should be te|
quickly proq
create keys

lot allocatio
data sender,

Based on t}
authenticatg
and authent
Access to th

The data se|

mporarily created and used only once. The security level of this procedure is the highe
ess the procedure, agreeménts on the procedure to use a common algorithm to tempor
hnd fields are made in advance among the participants in smart transportation for pa
h. To be technically correct, private keys are not recognizable to any participants excej]
Therefore, participants can see only public keys when finding the correct data recipie

leir security, drivers’ identified personal information can be combined or related f{
d vehicle information through registration with an app. The information shall be encry

e information shall also be limited.

curity control concept and procedure in smart transportation to allocate parking Iqg

drivers are

Ccess

aphy
bame
'king
c key
rand
thing
y the
ent’s
s are

ields
5t. To
arily
'king
t the
nt.

0 an
pted

icated to~protect from illegal access, including intention and action to disclose privacy.

ts to

nmplpfp]y different from those described in ITI-T Y4456 _hecause smart transport

Ation

should work for people who strongly request protection of their privacy in all transportation services.

In smart tra

nsportation, data security control shall achieve the following:

high security (e.g. privacy protection);

and receipt to avoid congestion at the exit);

To

low cost for organization, operation and maintenance (e.g. durability performance).

communication shall be adopted therein.

fast procedures and processing (e.g. effective allocation of parking lots, quick parking fee payment

meet the requirements for smart transportation, decentralized or terminal-to-terminal
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