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CONGESTED CITY CENTRES

With traffic in urban areas constant-
ly on the increase, city centre par-
king faces numerous, sometimes

conflicting, challenges:

—> improve access to local businesses
to encourage people to use them
rather than out-of-town retail parks,

—> make the city centre more
attractive for residents,

—> encourage people who work in the city

centre to use park-and-ride schemes,

—> promote non-motorized traffic.

WHILE THE NUMBER OF VEHICLES IN TOWNS
AND CITIES IS CONSTANTLY INCREASING,

THE NUMBER OF PARKING SPACES REMAINS
RESTRICTED BY LACK OF AVAILABLE SPACE.

In the 1960s,
introduce parking rules to encourage vehicle

local authorities started to

turnover. Parking times were restricted and
enforceable by fines to encourage motorists
to free up their space, enabling more people
to access the city centre. Then came the
introduction of paid parking with the installation
of parking meters.

Today, the imbalance between the supply of

parking and demand from users is making city
centres difficult to access. Motorists circling
round in search of a space add to the existing
traffic which in turn increases CO, emissions
and congestion. Paid, time-limited parking is
no longer an adequate solution.



SMART PARKING MANAGEMENT INVOLVES
USING INNOVATIVE TECHNOLOGIES TO RELIEVE
TRAFFIC CONGESTION IN THE CITY CENTRE.

A FEW FIGURES
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OFF-STREET

R OFF-STREET PARKING ON-STREET PARKING

g refers to underground and other refers to parking spaces on the

3 car parks with access controlled street. It is mainly paid for via
by entry and exit barriers. They are meters, subscription or smartphone
more accessible but more expensive but is sometimes free for a limited
to use. The cost of investment is time by displaying a parking disc.
between €35,000 and €50,000 Despite the large number of spaces,
per space, plus operating costs. on-street parking is currently

inadequate but needs to be optimised
""" as an on-street parking space

R costs less than €1,000 a year.



NEW
TECHNOLOGIES FOR
ON-STREET PARKING




The new technologies used gather thousands of items of data in real time
which relates to parking and, more specifically, the use of parking by motorists.
This information is analysed, provided to the various stakeholders (motorists
and management authorities) and cross-referenced with other similar data

such as parking tickets.

This approach offers 4 new use cases for improving understanding of the cur-
rent parking system and improving its efficiency in order to enhance quality of

life for residents and visitors.

ON-STREET
PARKING
MONITORING

- w9449 17500EUR .. . WM 323603
Before they can optimise the current parking “ ssszman 2 “
management system, councils need to unders- ' ‘
tand it. To do this, they use indicators such as
turnover rate, occupancy rate, average parking

time and payment compliance rate.

This data is currently collected manually . =
every 2 or 3 years in certain time periods and

areas.
Although this methodology can provide a By collecting occupancy data in
general analysis of changes in parking beha- real time, the council can

viour, the low frequency at which data is col-

lected makes the decision-making process and gain a better unders-
and therefore regulatory changes very slow. tanding of it. « What if? » - type

predictive analyses (« what if we
increase the charge by xx pence?»)
can thus be made based on this
data.



PARKING INDICATORS

TURNOVER RATE AVERAGE PARKING TIME

OCCUPANCY RATE PAYMENT COMPLIANCE RATE

The real-time display of the number of unoccupied spaces on town informa-
tion boards is very useful for motorists looking for somewhere to park. It enables

USE CASE e

The system is in common use for off-street parking and is becoming a possibi-
N°2 lity for on-street parking. The occupancy rate in each street or area is dynami-
cally displayed thus improving traffic flow.

This occupancy data can be displayed either on dynamic signs or directly on
motorists’ smartphones. As vehicles become more connected over the co-
ming years, this information will be available directly on the dashboard.

WAYS OF COMMUNICATING
INFORMATION FOR MOTORISTS

DYNAMIC SIGNS

HOTEL DE_V":LE ' IN-CAR GPS
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USE CASE
N°3

ENFORCEMENT
OPTIMIZATION

The highest management cost in an on-street
parking system is the cost of enforcement,
which needs to be compared with income. It is
also one of the main components of effective
parking management. Indeed,

, which leads
to a higher turnover rate and lower occupancy
rate.

By cross-referencing occupancy information
with payment data in real time,

.Inthisway, the en-
forcement officer can work more efficiently, in
turn increasing the payment compliance rate in
the area concerned.

VIRTUAL TICKET

The introduction of a virtual ticket,
as opposed to a paper ticket,
requires all registration plates to be
monitored. Automatic identification
enables the monitoring equipment

to identify in real time whether
adequate payment has been made.

The EPA (European Parking Association) re-
commends « strictly enforcing on-street parking
policies » in its “Urban parking policy guide »[1.
Meanwhile, the CERTU (French centre for the
study of urban planning, transport and public
facilities) states that blue-zone parking (for a li-
mited time displaying a parking disc) « requires
effective monitoring in order to work ) ».

AUTOMATED
MONITORING

DETECTION SENSORS
Vehicle-detection sensors
record arrival and departure
times to identify whether parking
time limits are observed.

SCAN CARS

Scan cars are vehicles equipped

with several cameras for reading the
registration plates of vehicles parked in
paid areas. These are compared with
current parking authorisation data and
then sent to enforcement officers.




The cost of parking can be used to adjust the
demand according to the supply. When the oc-
cupancy rate is known,

NO4 accordingly.

Several pilots have been carried out, particularly
in San-Franciscol®!. Results showed improve-

DYNAM | G mentin the use of spaces with the average price

remaining unchanged or lowered throughout
PRl C |NG the city. Parking charges vary from one area to
another.
, thus reducing
traffic.

IMPLEMENTATION STAGES

HAVE RELIABLE EQUIPMENT STRENGTHEN ENFORCEMENT

OFFER FLEXIBLE PAYMENT
METHODS
ANALYSE THE RESULTS

INFORM USERS OF
PRICE CHANGES
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COLLECTING
AND ANALYSING
PARKING DATA




COLLECTING AND ANALYSING DATA

The « Lean Smart Parking » study conduc-
ted by Xerox with data from the San-Fran-
cisco pilot!® showed that it is very difficult
to use statistical models. We could intui-
tively think that data collected in one street
or area could be extrapolated to others.

The study showed that this is not the case
and even between two neighbouring
streets, completely different behaviour
could be observed.

This behaviour is affected by pricing, en-
forcement frequency, the presence of cer-
tain types of business, the time of day or
even the day of the year.

THE USE OF PAYMENT DATA ONLY
IS NOT ADEQUATE FOR PREDICTING
THE OCCUPANCY RATE.

PREDICTION
AND STATISTICAL

MODELS

The same also applies to systems which ex-
trapolate the status of a road or area based on
few observations. This is typically the case for
smartphone apps which exploit data which only
represents a small number of users. This data
may not be representative of the behaviour of
all motorists.

Similarly, the use of payment data only is not
adequate for predicting the occupancy rate as
payment compliance rates vary significantly
according to location and time. This leads to
predictions which are either too optimistic or
pessimistic depending on whether the payment
compliance rate is high or low.



All the use cases above are based on the real-time col-

EXISTING
SOLUTIONS

lection of accurate occupancy and payment information.
Several technologies currently offer this information with

varying levels of accuracy and cost. Several existing solu-

tions are presented below.

VEHICLE DETECTION SENSORS

THE SIMPLE SENSOR

It is installed on each parking space and it is
optimised to inform users of the occupancy
status. It is not generally responsive or accurate
enough to detect changes of vehicles so does
not record the parking duration. It cannot be
used to establish all the indicators orto optimise

monitoring. Simple magnetic detection sensors

are also disrupted considerably in urban areas

by underground trains, trams and electric cars
which generate significant magnetic fields.

THE HIGH-PRECISION SENSOR

It is similar to the simple sensor but combines
several detection technologies and enhanced
responsiveness. It can be used to establish all
the indicators and to optimise monitoring. Like
the simple sensor, it is relatively complex to ins-
tall and its cost is linear according to the area to
equip.

SURVEILLANCE CAMERAS

Camera-based systems are usually accurate and can be used to establish parking
indicators and, in a limited way, optimise monitoring. However, problems arise when
a large vehicle hides the spaces behind it or a vehicle is replaced by another similar
vehicle of the same colour. They also lose accuracy in poor lighting (shady/overex-
posed areas) or at night when they struggle to detect a vehicle being replaced by one
of the same colour.




SCANS CARS

Ascan caris a car equipped with cameras which

travels around the city centre streets scanning
the registration plates of all parked cars. The be-
nefit is that almost no equipment needs to be
installed. However, the low frequency at which
the scan car passes prevents all the indicators
from being established or users from being in-
formed in real time. It allows monitoring to be
optimised on a sporadic basis.

COLLECTING AND ANALYSING DATA

PARKING METER TICKETS

Data from parking meter tickets is easy to use
but depends on the payment compliance
rate, which can be 30 to 50% in some Euro-
pean countries. This solution does not allow

oATE HOuR accurate indicators to be established or mo-
08/02 dL2 4AL0)

AUTHORIZED PARKING END

nitoring to be optimised. However, this data

m mbined with from other solu-
e i ay be combined with data from other solu

tions in order to broaden its use.
A=A PR =
ZH1234 08/02/17 10:35

TO BE PLACED AT THE FRONT OF THEVEKICLE,
CLEARLY LEGIBLE FROM THE OUTSIDE

MOBILE PAYMENT

Data from mobile payment apps faces the same
problems as that from parking meter tickets. Its ana-
lysis is not very relevant in countries where only few
people use them. Despite significant deployment
planned for the coming years, this source of data
will remain difficult to exploit due to the presence of
several operators in the same town.



SUMMARY TABLE OF ON-STREET PARKING DATA SOURCES

TECHNOLOGY ACCURACY

Simple sensor Medium

High-precision

High
sensor
Camera Medium
Scan car Medium
Parking
meter ticket Low
Mobile app Low

COST REAL TIME BENEFITS
. Good . Goo.d level of
Medium efficiency for user
(<309)

information apps

e Detailed analysis
and establishment

: Good M
of all the indicators
e (<309) o
» Enables monitoring
to be optimised
e Detailed analysis
Medium Good and establishment
(<30s) of indicators
are possible
: » Specificto
Medium o
. Poor (>1d) optimising
monitoring

Good . Dat@ is already
Low available, no

(<30s) installation required
Low Cood | EQE:\‘/?;L:JrSteorbe
(<30s)

monitored accurately

DISADVANTAGES

Does not enable all indicators to be
established (turnover rate is impossible)

Does not enable monitoring to be optimised

Results may be affected by other magnetic
fields (trams, underground, etc.)

Installed and monitored by
the highways operator

Installed and monitored by
the highways operator

Privacy protection issue

Environmental conditions need to
be taken into consideration

Large vehicles can hide other vehicles

Impossible to establish indicators

Not financially viable for small towns

Limited to users who pay for parking

¢ Limited to users who pay for parking via mobile

INTERNET OF THINGS

The Internet of Things (loT)

is an extension of internet
connectivity on objects, made
possible by technological
developments and lower costs.

The International Telecommunication
Union has officially defined the

loT as a « global infrastructure for

the information society, enabling
advanced services by interconnecting
(physical and virtual) things

based on existing and evolving
interoperable information and
communication technologies!” » .

According to a study published
by McKinsey, it is estimated that
the number of connected devices
in the world will increase by 15

to 20% a year to reach nearly

30 billion devices in 20201,



COLLECTING AND ANALYSING DATA

Cities implement parking policies appropriate
to their size, population, economic activity and

EQ U | PM ENT mobility offering. They have different require-
ments in terms of information for their own ser-

-|-0 SUI-l- EACH vice or for their users.

Installing cutting-edge technological equip-

REU U I REM ENT mentwhich gathers enormous amounts of data

each day is not necessarily required or viable for

........ many councils. A well-considered, appro-

priate choice enables them to acquire the data

o required to optimise on-street parking manage-
ment while limiting installation and operating

L costs.
ISSUE INFORMATION REQUIRED APPROPRIATE SOLUTION
Reduce traffic which is ) ) * Simple sensors
X . . Location of available
increased by vehicles looking . ! e Cameras
. % spaces in real time ] o
ora parking space » High-precision sensors
e Scan car forimmediate action
Increase the payment compliance Location of vehicles in « High-precision sensors for
rate by strengthening enforcement ~ breach of the rules optimising enforcement

officer rounds

Parking tickets for an

N overview of parking activity
Real-time indicators: occupancy

Understand user behaviours rate, turnover rate, average
duration, payment compliance rate

» High-precision sensors for
helping to make strategic
decisions in specific areas
and at specific times

Establish indicators over
a specific period with » High-precision sensors
frequent data collection

Observe users’ reactions to
changes to parking rules
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INNOVATIVE
PARKING
SOLUTIONS FOR
SMART CITIES

IEM SA

109 chemin du Pont-du-Centenaire
1228 Plan-les-Ouates

GENEVE, SUISSE

Tel: +41 (0)22 880 0710
contact@iemgroup.com



