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https!//www.nfctagfactory.com/news/RFID-technology-application-frontier-shared-bike-electro
nic-fence-enabled.html

RFID technology application frontier: shared bike electronic fence enabled

July 3th, the sharing bicycle public electronic fence project is launched in chaoyang sanlloTun
district.

The public electronic fence is compatible wloTh different enterprises sharing bicycle parking
and monloToring through bluetooth or electronic tag technology. The parking of the fence one

meter outside 1s not included.

Next month, Chaoyang 20 public electronic fence will be launched.

On dJuly 3, in the middle road of happiness village in chaoyang district, Beijing, you can see
there are four small silver squares in the Shared bike parking area divided by whloTe lines.
Through the sensor device on the ground, you can receive the shared bicycle parking
information.

These small cubes are the sensing device, through the Bluetooth sensor, to get the shared

bicycle parking information.

RETN

MonloToring thé bicycle parking pﬁbllc électrdhlc feanoThin 50 meters is different from
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the shared bicycle electronic fence set up by the bicycle company, which can be compatible
wloTh all kinds of Shared bicycles currently listed.

Some of the shared bikes parked in public electronic fence have been floTted wloTh RFID
tags. When the shared bicycle user puts the vehicle in the public electronic fence, the
operator's system can clearly record the number of shared bicycles in and out of the public

electronic fence.

The accuracy of the sensor in the public electronic fence is higher, wloTh an accuracy range of
up to 1 meter. In densely populated areas of urban buildings, sensor devices can sense vehicle
information more accurately. In addIoTion, all shared bicycles equipped wloTh rfid device can
be synchronized in the system background as long as they are wloThin 50 meters of the fence.
IoT 1s reported that, in addloTion to reporting overall management to government
departments, the public electronic fence data platform also provide regional vehicle operating
data to shared bicycle companies. This makes IoT more convenient for the sharing cycle
operators to know the total number of bikes and the sIloTuation in this area, so as to avoid the
occurrence of a large number of bicycle pooling.

In addIoTion, there will be 20 public electronic fence lands in August. Including sanlloTun
taiguri, wto three, tuanghu subway station and other surrounding areas, will give priorloTy
to the sharing of bicycle parking area of high demand.

Previous:Unmanned Store RFID Technology China

Next:Apple conducts iPhone's NFC open testing: which can brush bus
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ABSTRACT

Although there has been increase in bicyele transport in
Europe recently, there are  some shortcomings in bike
oad design and usage.  In our paper we would like w
sugzest anew hicycle road design principle using RFID
tags. based on the real bicycle trafTic. As a possible
technological solution, we present a rather simple and
relatively cheap method for automated data collection
from bicycles using RFID tags. The system could also be
used in optimization and allocation of bicycle parking
areas. In addition to these. RFID tags can serve o detect
stolen hicycles.

Author Keywords

wireless and automated data collection over large
distances . RFID. active tag. interrogator, lag-labelling.
logging, monitoring, taffic rend

ACM Classification Keywords

B.4.1 Data Communications Devices, Transmitfers, B.7.2
Design Aids, Lavewt, B.7.3 Reliability and Testing, Tesr
peneralion

1. INTRODUGTION

In spite of the increasing popularity of bicycle
transportation in Hungary, the design of the hicycle roads
bas been very poor, and majority of the existing bike
roads are in a bad condition. The authorities claim that
there has been a major breakthrough in bicycle road
development, but the functionality and condition of the
moads is stll not satisfactory. The fundamental problem is
that there are roads which are officially labeled as
Loyeling roads™ but infact they are not used by bikers.
There 15 an unresolved dispute between the authorities
responsible for city planning and the cycling community.
Some cyclists prefer to use city roads which are planned
for automobile traffic, ignoring traffic signals and
zigragging between jammed cars posing a danger For all
parties involved in city traffic.
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Inorder to detect which parts of the roads are misused or
pose danger to raffic, an automated data collection from
the bicycles should be obtained. There are several
possible solutions for automated data collection over long
distances (max. 100 m) exist, such as using GPS, mobile
phones or CCTV-5 (Closed-circuit television) or
surveillance cameras. The GPS system is rather expensive
and requires atechnology which 15 bevond reach of an
avarage cyclist. The usage of mobile phones or
surveillance cameras can involve legal disputes, but RFID
(Radio Frequency Identification) tags would  provide a
simple, safe . reliable and platform independent solution
1o bike traffic monitoring.

2. THE PROPOSED RFID SYSTEM

Although the price of the passive tags is very low, they
would require a very close contact with the reader, which
would be an unacceptable solution in real waffic
situations. Only the active tags can provide the adequate
speed, range and reliability of such systems.  Hence,
syslem containing active tags shold be used for waffic
monitoring. As an example, we propose a system which
contains the leading technology of active RFID-tags. We
would Tike o mention that the brand name of tags s
irrelevant. In ouwr test experiment we used the Identec
solutions” ILR« {Intelligem Long Range &) technology
which is the next generation of long range RFID (Radio
Frequency Identification) method providing wireless and
automated data collection over long distances,

2.1 HOW RFID WORKS

Data is transmitied via high frequency radio waves
berween a tag and an interrogator. An RFID interrogator
is an electronic device that generates and receives an
interrogation signal (a radio signal). These radio signals
are radiated or received by an antenna or antennas that are
attached to the interrogator. Information stored on the tag
can he read and modified. Data can be exchanged over
long distances, even in extreme environmental conditions
such as dust. dirt. paint or oil.

The core element of the system is the active RFID tag {in
our test an ILR brand tag), which can communicate large
amounts of data (up to 32 kBytes) at a rapid rate of
transiission over distances reaching 100 meters. As a
result of a highly sophisticated anti-collision handling



algorithm, the interrogator can record data simultaneously
from hundreds of these mgs within seconds. Connection
of the interrogator 1o a host computer system enables
global data accessibility via a variety  of software
platforms (Internet). RFID is widely wsed in product
inventory tracking and monitoring, biometric personal
identification (e- passporis), mobile payments, sKi passes,
smart cars, public ransport tickets, elc.

2.3 COMPONENTS OF THE RFID SYSTEM
The system consists of 4 main components:

Active tags (also called transponders) with
internal power supply, which are used w identify
coods or o store data and histories

Interrogator (1-Card, I-PORT) and handheld

devices (mobile), which exchange information
with the tags and host computer sysiems

Various antenna types/characteristics for
different applications

A central compuier system as a basis for control
and monitoring

1 [

L

Py |

1. figure:

General schema of an RFID system

231 Performance Parameters of the Proposed
System

Elliptically Polarized Antenna

Because it is necessary 1o be able to read and write a large
number of tags which move at a great speed. an anlenna
with a  wide or a narrow characteristic is w he used
depending on the scope of the monitoring. If the entire
traffic flow is to be observed in alarge junction, a 3607
antenna is required. However. iff only a lane (bicycle
road) is observed, than a narrow-angle antenna is optimal.

road) is observed, than a narrow-angle antenna is optimal.
Since the polarization i elliptical, the direction of the tag
relative 1o the antenna is irrelevant. Due 1o is small size
and weight, this antenna is very easy Lo integrate into the
syslem

Interrogator

An RFID interrogator (also called an 8FID reader) and
RFID antennas are two of the major bardware
components that make up an RFID system. Depending on
the specific application, interrogators and antennas are
configured differently to optimize tag read rates.

RFID interrogators use different methods w communicate
with RFID ags depending on whether the RFID system is
aclive or passive.

Passive and semi-passive lags use peassive backscaller o
commumnicate. The signal is generated by the interrogator
and radiated through the antenna. Active lag
communication differs from passive methods in that the
tag does oot reflect the signal from the intermogator.
Because an active tag has its own power source and
transmitter, the tag does not have to wait for the
interrogator o transmit a signal. This tag can send its data
or "beacon” at cerain intervals as defined by the sysiem.

In our test we used the Identec I-CARD III UHF
interrogator, which is capable of detecting 2.000 ags in
the read zone simultanecusly. The main technical
parameters are as

follows:

Readfwrite range (adjustable) up o 100 m (300
i) with Igtag

Readfwrite range (adjustable) up to 6 m (20 1)
with 1D tag

Read rate : ID only 106 tagsis

Read rate : 128 bit data 35 tags/s

Multiple tag handling up o 2,000 tags in the
read zone

Test RFID System

2. figure:

The interrogator of the RFID system at Technical University
parking ot

2.4, Read and Write Range

2.4, Read and Write Range

The capability of an RFID interrogator © commuanicate

successfully with a tag 15 heavily dependent on two
factors:
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The tag's dwell time is the time a tag is in the
interrogator's RF field.

An RFID interrogator's read range is the distance
between the interrogator and the RFID tag at which the
signals from the tag can be read properly.

Similarly. an RFID interrogator’s write range is the
maximum distance at which information within the RF
signal from the interrogator can be received correctly and
stored within the memory of the tag's microchip.

More power is needed 1o write to a tag than to read it. As
a resull. the tags need to be closer to the antenna to write

The distance between the interrogator and the
lag

The tag and the tag's dwell time

than to read. The general rule is that the write range is 3. figure:

50-70% of the read range of a particular interrogation

Zone.

2.5. Active tags used in test:

Identec ID2 Active UHF Tag

A short-range (6 m), relatively cheap tag provides
error-free detection with the following parameters:

Read/write range up 1o 6 meters
Max. response time less than 10 ms (single tag)
Data retention over 10 years without power

Expected battery life over 6 Years @ 600 times
64 bit readings/day

Write cycles 100,000 writes to a tag

Memory size 64 bytes (56 byte user definable)

Identification code 48 bit fixed ID (one in one
trillion)

4. figure:

ID2 (6m range) tag on test bike

Identec 1Q)A2T Active UHF Tag:
3. DESCRIPTION OF THE EXPERIMENTAL

A long-range (100 m tag) with an affordable price TEST SITE AND CONDITION
provides error-free detection with the following The first step is 0 assemble  interrogators at specific
parameters points of the test site in such a way that they would be

optimally adjusted w0 the existing waffic conditions.
Ideally the points should be selected according w the
following criteria:

Readiwrite range up to 100 meters
TEI]'IF}EIH[I.II.'E- monitoring
Data retention =10 years without power

Expected battery life =60 Years @ 604 times The traffic must be maintained smoothly (i.e. the
64 bit readings/duy readers cannot interfere with existing waffic)
Write cycles 100,000 writes 1o a tag i ] )
Memory size 32, 000 bytes (5791 byte user Next. the appropriate tag-type (i.e. 1Q 32T or
definable) ID2) should be selected. In case of using the
Identification code 48 bit fixed ID (one in shorter range tag (1020, the interrogators should
one trillion) be placed closely enough such that they would
cover the neighborhood  of the selected point
properly

One has 1o choose the appropriate antenna
characteristic according to the zonal observation.
If the whole traffic flow s w be monitored at
the checkpoint, the 3607 antenna is required. On
the other hand. if only the bicycle road traffic is
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monitored, then a narrow-angle. short-range
antenna is appropriate.

4. ELEMENTARY OPERATIONS DURING

THE MONITORING PROCESS
SCANNING OF THE TAGS AND TAGS LABELLING
(READ/WRITE OPERATION)

Each tag should be initialized. i.e. equipped with the
necessary information. The following figure shows
an example of such read and write operation.

TR RNy ke M
) A A Tt

P ——
Ie Wikeh S

3. figure: Labelling (Reading and writing) the tags of the test
bikes

Having labeled the test bikes. the interrogators can detect
the bikes equipped with the appropriate tags. One should
note that only those bikes can be detected by the system,
which are properly equipped with the necessary tags and
labels. The RFID tag can be hold different attrubutes:
Project registration ID, Vehicle ID. Visited Checkpoint
ID.

Since the RFID tags are relatively cheap and can serve as
bicycle registration numbers (to detect stolen bicycles),
the bike owners will be motivated to install their bikes
with appropriate RFID tags.

We propose that the city municipalities should provide
adequate funds and public support (including a promotion
campaign) for RFID tags, which could reduce bicycle
thefts and can assist safe cycling, as well.
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The RFID tags enable to monitor other parameters of the
road (i.e. temperature of the pavement). They can be used

to detect ice on the road. which is essential for reducing
risks in cycling.
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7. figure: Monitoring the state (temperature) of the tag

5. ANALYZING THE INFORMATION READ
FROM TAGS WITH GIS METHODS

The following figure shows a complex traffic situation.
The upper line (Trackl) shows the cyclists using the bike
road, whereas the lower line (Track2) cyclists use the
streel reserved for other traffic. The following figure
shows how the monitored bicycle tracks registered by
GPS receiver are superimposed on the Google Maps. The
traffic flow can be monitored at discrete checkpoints
(CP1. CP2 and CP3 on figure 9.) by RFID.

Track 1
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The aim of this method w0 have a reliable and cheap
registration system of the bicveles which could
automatically generate data about the current traffic, or
can show raffic wends. This monitoring system can help
the city planners to detect which parts of the roads are
misused. A bicycle road is misused, il the existing
cvcling wraffic  does not coincide with the actual bike
roads.  Figure ¥ shows the antenna arrangement al
Checkpoint2 (CP2). The Antenna-1 with 360 degree
sensitivity detects every bicycle {(both on the street or on
the bike road) passing through within (0 meters range.
The Antenna-2 with 90 degree sensitivity detects only the
bikes running on the bike road. Hence, the those bicycles
who misuse the bike road can be easily detected- as a
difference of the two sets.

g

9, figure: Checkpoint on the test road

The RFID readers can detect the frequencies of the bikes.
For the points with the highest traffic, we suggest a
further refinement of the monitoring.

Tih, figure : RFIY Antenna Coverage and Morning Traffic
Situation at a Complex Junction Kalvin Square Budapest,
Hungary

6. OPEN ITEMS

6.1. Privacy issues

As with every registration system, issues regarding
privacy are the greatest concern. The RFID tags provide a
system similar o the regular license plate numbers Tor
cars. Although it is possible w keep wek of every
individual bicycle path (i.e. by recording the interrogator
tags where the bike has passed). the data handling should
I regulated by authorities for assurance of privacy.

6.2. Optimal allocation of checkpoints

The allocation of checkpoimnts should be planned carefully
in order w minimize costs. We think that the major
intersections of main roads. the neuralgic traffic segments
should be equipped properly with readers. In road design
and allocation one  can use formal methods (i.e.
algorithmic optimization) solely, but we believe that
public opinion should be mken into consideration. as
well. We are convinced. that only a system that
incorporates  leading technology and public opinion can
lead o optimal allocation and design of bicycle roads.

7. SUMMARY
In our paper we proposed an RFID systiem which can be
used for automated data collection from bicycles. The
equipment can serve for a bike registration system and s
capable for sending information w a database tw monitor
the bicvele raffic and to show the bottlenecks of the road
system. In addition o these it can be used w eliminate
Icycle thefits, as well.
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Cycling Embassy
OAU@® of Denmark

Cycle Score: using RFID tags to reward cyclists

admin | February 21, 2012

Fredericia Cycle CloTy has developed a brand new concept, a reward system based on the use
of Radio frequency identification (RFID) tags on bikes to electronically record every time a
bicycle arrives at work or at school.

The idea to use RFID tags to record cyclists is not new, but the implementation of RFID
technology in terms of motivating cloTizens to cycle, is completely new in Denmark. DesploTe
having only been in existence for less than 2 years, Fredericia Cycle CloTy is aiming to
increase cycle traffic by more than 25 percent; an aim which is only achievable by focusing on
new and interesting ways to reward, encourage and support cycling as an easy, healthy, handy
and sustainable means of transport.

Promote bicycling by rewarding posloTive behavior

One of these new inloTiatives is Cycle Score, which seeks to promote cycling by rewarding
posloTive behavior — the more time you spend on your bike, the better your chance of being
rewarded by winning a prize. The national Danish campaigns “Bike to work” and “Bike to
School” are proof of both children and adults being willing to spend more time on their bikes,
when prizes and competloTions are being used as a motivating factor. However, both of the
mentioned campaigns require manual data entry and ticking off, which prevents a
continuously updated and instant picture of the acquired data. Moreover, IoT is known that
the required manual data entry plays a part in people deciding against participating in the
campaigns, which only run for a few weeks once a year.

Taking all of this into consideration, Fredericia Cycle CloTy has developed a brand new
concept, a reward system based on the use of RFID tags on bikes to electronically record every
time a bicycle arrives at work or at school. By making the collection of data automatic, IoT is
incredibly easy to join the campaign, which runs all year long.

Cycle Score is thus meant to create competloTion among the workers and among the
schoolchildren, based on who — which grade or which department — are currently the highest
ranking in terms of trips made. Prizes include gift cards for local restaurants, cinemas and
shops, bicycles, wine, chocolate and so forth. The participants mount an RFID tag onto the
wheel of their bicycle, and then link the tag — every tag has en individual ID number — to a
person by means of a web-based interface (www.CykelScore.dk). All data are confidential and
are used only for statistics and for communicating wloTh participants/winners.

Consequently, when a bicycle wloTh a RFID tag wloTh is passing a receiver, the bicycle is
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automatically recorded. The receiver is located in a container the size of a control cabinet,
displaying a red light on the front which blinks to ensure a passing cyclist, that he or she has
been recorded. In terms of the Cycle Score campaign, the container is referred to as a
“checkpoint”.

The checkpoints are placed at the entrance to various workplaces and schools at strategic
locations throughout Fredericia, and must have access to the workplace or the schools
wireless Internet. The collected data is marked wloTh a date and transferred continuously. In
Fredericia, the participating workplaces and schools have all been offered the checkpoint and
RFID tags free of charge.

The system may be expanded by the possible inclusion of GPS tracking — which 70 percent of
Danish mobile phones are able to — by applying an application which is currently being
developed. The application enables tracking of trips made on a bicycle, recording activloTies
in “virtual checkpoints” by dividing the cIoTy of Fredericia into zones, wloTh no need for
physical installations. The websloTe will consequently be made accessible from a mobile
phone, once the application is available.

www.CykelScore.dk functions as a database, receiving all recordings from checkpoints
throughout the cloTy. Participants may log on to the websIoTe at home or at the office to track
their performance, dividing their recordings into daily, weekly, monthly and early statistics on
their own performance. In terms of schools, the figures are shown for each class, for every
school and all schools combined. For workplaces, the figures portray every department, every
workplace and all workplaces combined. Based on a system in which every recorded day of
cycling generates a “ticket” in a virtual lottery, the system will extract winners from the
database; making IoT possible for every participant regardless of the number of “tickets” to
secure a prize. However, the more “tickets”, the greater chance one stands of winning a prize.
The checkpoints only allow one daily recording = 1 Cycle Score. Passing by two, or perhaps
five checkpoints will however secure addIoTional cycle scores, seeking to motivate cyclists to
lengthen their trips, take a detour on the way to or home from work, or to go on a bicycycle
trip at the weekends to secure points.

As previously mentioned, the concept is new to Denmark. Nevertheless international
experiences do exists; in similar projects on American schools, the children manage to cycle
more than Danish schoolchildren, desploTe a considerably lower starting point.

The beginning of Cycle Score

Fredericia Cycle CloTy has acquired 18 checkpoints. Based on an advert in a local paper, 189
cloTizens reported their interest in the project. Subsequently eight schools and ten
workplaces have been invloTed to participate in the campaign. The project is presently in the
start up phase; the cloTy hall of Fredericia being the first workplace to have enrolled in the
campaign, wloTh more to follow in the next few weeks. The inloTial responses to the
campaign have been very good, wloTh people showing great interest in the placement and

status of the checkpoints, the prizes and the ongoing friendly competloTion among colleges.
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The potential of Cycle Score

Once an evaluation of the present project can be made, IoT will be assessed whether the
concept possesses the potential to be scaled up to cover the entire country. Moreover, the
project forms the basis of an application to the European Union, seeking to spread the concept
to seven countries.

What’s New?

The idea to use RFID tags to record cyclists is not new, but the implementation of RFID
technology in terms of motivating cloTizens to cycle, is completely new in Denmark.
Subsequently, the project will demonstrate the technology as well as IoTs effect on the users —
combined wloTh a campaign promoting the concept. Similarly, the possible use of GPS
tracking in terms of an application for mobile phones, will unlock a great potential of more
users; basically anyone who owns a Smartphone and a bike in Denmark!

Essentially, Cycle Score thus equals a unique promotion of cycling; a campaign highlighting
the efforts of the participants online, while continuously rewarding the cyclists all year round.
This type of campaign has never been demonstrated before, making IoT a concept wloTh a
great national — as well as international — potential.

Troels Andersen, head of cycle projects in Fredericia and chairman of the Cycling Embassy,
will be presenting the ideas of the cycle score project at this years Velo-CloTy Global

conference 1 Vancouver. Furthermore, a new cycle score project is underway, funded by the
EU.
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Underground Bicycle Parking for Dormitories o, fom e "

at Kochi University of Technology o ches sy

Y

4

Eco Cycle facility installed at student
residence at Kochi University of Technology.
Improved convenience by using student ID
cards to operate the system

ECO Cycle Specifications

@ Units b |
@ Total Capacity : 126 bicycles (126 x 1 unit)
@ Usage . Registration system

@ Card Type : Plastic RFID card

(non-contact)*
* Uses student ID card

/1 GIKEN www.giken.com

©2013 GIKEN LTD. All Rights Reserved. Ver 1.1ENnet01/ 11 Sep 2017
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https://[www.futaba-k.com/bicycle-parking-equipment/778/
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21SmartCitiesWorld

Infrastructure intelligence in one place

Self-service bicycle parking at Dutch stations

News

21 Mar 2018

by SmartCloTiesWorld news team

The parking facilloTies will be monloTored and a dashboard can predict malfunctions so they

can be addressed before they become a problem

Facilities offer cyclists an open and transparent entrance with glass
gates

Dutch railway station operator NS Stations has commissioned Siemens Building Technologies
Division (BT) to deliver self-service bicycle parking facilloTies at railway stations across the
Netherlands.

The contract worth 14.2 million euros will see Siemens BT optimise bicycle parking at 47
railway stations wloTh IoTs user-friendly and secure self-service bicycle parking solution.
The unmanned bike parking facilloTies will be available for parking privately owned as well
as rental bikes. In addIoTion to modernising and equipping the parking stations, Siemens
will provide 24/7 system monloToring to ensure system availabilloTy as well as predictive

maintenance for a period of eight years.
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Siemens said ToT will continue to work wloTh NS Stations to jointly develop future
innovations in access systems for manned bicycle parking facilloTies using radio frequency
identification (RFID) technology.

“This is a great opportunloTy for Siemens to support diverse and alternative modes of
transloT,” said Joanne Meyboom, country manager, Siemens BT. “We’re working
cooperatively wloTh NS Stations to optimise the implementation, providing access to safe and
easily accessible bike parking that can facilloTate a traveller’s door-to-door trip, and create a

more posloTive traveller experience.”

When the 47 new stations are completed, bicycle users can expect a quick and seamless
transloTion from bicycle to boarding at railway stations, utilising safe parking stations that
are free of charge for the first 24 hours, said Siemens BT.

When the 47 new stations are completed, bicycle users can expect a quick and seamless
transloTion from bicycle to boarding at railway stations, utilising safe parking stations that
are free of charge for the first 24 hours.

The new parking solution was successfully tested in the Dutch towns of Bilthoven and
Heerenveen before implementation began at other stations. The remaining 45 self-service
parking facilloTies will be delivered in 2018. At the test stations, a follow-up survey showed
greatly improved customer satisfaction and a significant increase in the use of the parking
location by cyclists, according to Siemens.

Siemens’ customer support centre will provide system monloToring for the new parking
facilloTies, including a detailed dashboard wloTh the abilloTy to predict malfunctions so they
can be addressed before any problem occurs. The securloTy operations centre of NS Stations

will supervise passenger safety using an intelligent camera system also delivered by Siemens.
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Montreal RFID-enabled Bike Project Picks Up Speed

The cloTy provides an update on IoTs plan to roll out RFID-enabled bicycles that commuters
can use for short trips from transloT stations to an office or store.

By Claire Swedberg

The 8D software not only allows parking authorloTy employees to view the activloTies of each
station, and to know who has which bicycle, IoT can also transmloT alerts, such as when a
bicycle has not been returned, or when a station will need more (or has too many) bicycles. If a
bike is not returned or is brought back late, the user is subject to a late fee or replacement
charge. The cloTy has that user's identification, eloTher through the three-digloT number
associated wloTh a credIoT card number or the prepaid pass ID number, and can send a bill to

that person's home address.
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According to Ayotte, the inloTial phase in September will enable the public to sample the
system, and to offer input. "We want to make sure the cloTizens can provide their input before
we go into final production," he says. The spring 2009 deployment will take place in
Montreal's cIoTy center, and the cloTy hopes to expand to outlying neighborhoods later this
year, wloTh as many as 3,500 to 4,000 bicycles in use by the end of 2009.

The bicycle stations will have a dual purpose, Bettez says, because they can also be utilized
for parking cars. While the existing 350 parking terminals are simply used for car-parking
purposes, the bicycle stations will be able to transmIoT and receive bicycle data, as well as
information about car parking. Parking spaces throughout the cloTy have unique numbers.
If an individual parks a vehicle in the vicinloTy of a modular bike station, that person can
make use a credloT card to pay for parking in that space, indicating the specific parking space
number. That information, like the bicycle data, is transmlIoTted via GPRS to the cloTy's
server. Car-parking payments can be made at any station; therefore, if a driver chooses to
increase parking time at a space, he or she can do so from any station throughout Montreal.
Ayotte declines to specify the system's cost, but says IoT will be fully funded by user fees, as
well as by corporate sponsorship. He says he foresees users purchasing annual memberships
at a price yet to be determined, enabling them to ride an unlimIoTed number of bicycles per
year. "Everybody who is involved in this project is excloTed," Ayotte says. "IoT's not a
mercantile project—IoT's a social project." He adds that he has received calls from other

cloTies around the world asking about the system.
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Toronto Expands RFID-Enabled Bike-Sharing Program

Bike Share Toronto has contracted wloTh PBSC Urban Solutions to supply new bicycles and
stations, using Syrma's HF RFID tags and readers.

By Claire Swedberg

Jun 07, 2016—In April 2016, the Toronto Parking AuthorIoTy (TPA) announced that IoT had
selected Montreal-based bike-sharing solutions company PBSC Urban Solutions as the new
supplier for IoTs Bike Share Toronto network. This year, the TPA will purchase 1,000 new
RFID-enabled bicycles and 120 new stations from PBSC. This acquisIoTion more than
doubles the number of bikes in TPA's bicycle-sharing program. Meanwhile, Chicago's Divvy
program, which has comprised 476 PBSC stations and 4,760 PBSC bikes since 2013, has
begun expanding IoTs network by adding 99 stations and 1,000 bikes.

PBSC was launched in 2008 to provide a bike-sharing system to IoTs home cloTy of Montreal.
The BIXI-Montreal network now has 5,200 bikes and 460 stations. To date, PBSC has
provided IoTs solution to approximately 20 cloTies worldwide, as well as to several colleges.

PBSC provides and operates the bicycle-sharing program for IoTs clients, using passive
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high-frequency (HF) RFID tags supplied by Syrma Technology and PBSC's own readers, made
by a third-party manufacturer. The use of RFID accomplishes two things, the organization
reports: identifying a user in order to provide him or her wloTh access to a bike, and
identifying the bicycle IoTself once IoT is docked at a station and locked in place.

Since IoTs launching, PBSC has used a half-million 13.56 MHz Syrma RFID tags compliant
wloTh the ISO 15693 standard, and
45,000 of IoTs bicycles are

currently in use wloThin about 20
cloTies. An RFID tag is

embedded in each of PBSC's

bicycles, in the triangle-shaped lock
mount attached to the front of the

bike, just beneath the
handlebars.

bedd

To identify each PBSC bicycle, a Syrma passive RFID tag is d in the trr: lock mount

installed on the front of the bike.

The cloTies and colleges that are PBSC's customers can provide the bikes to riders in two
different scenarios, says Jean-Paul Paloux, PBSC's operations and R&D director. In the case
of tourists or one-time local users, a renter proceeds to a kiosk installed near a bike station (or
uses PBSC's mobile app), then inputs credloT-card information and retrieves a five-digloT
code. The individual can use that code to release the locking mechanism at the docking point
of a particular bike, which is then associated wloTh that customer.

Upon returning the bicycle to that same docking station, or to another station elsewhere in
the cloTy, the user pushes the front of the bike into the docking space. A Syrma HF reader
captures the tag ID on the bike's triangular lock mount, via the reader antenna installed at
that docking space, and forwards that information to the PBSC software on IoTs own hosted
server, indicating that the bike has been returned. This can be accomplished via a cabled or
cellular connection. The tag is then linked to that location, where IoT continues to be read

until another individual borrows IoT.
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BrloTish Startup Rolls Out RFID Bike-Safety System

Cycle Alert is being tested in the cloTies of London and York to help truck and bus drivers
view where RFID-tagged bicycles are in their vicinloTy, thanks to an onboard unloT that
warns if a bike ventures too close.

By Claire Swedberg
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Cycle Alert first provided the solution, in 2014, to
the UniversloTy of York and Transdev, the public
transmloT company whose buses are operated
on campus and throughout the cloTy of York.
Each bus uses a kIoT that contains the readers
and a central cab unloT wloTh built-in software
to identify the presence of bicycles around a vehicle.
Bicyclists paid about €5 ($5.39) apiece for the tags,
which they mounted on their handlebars.

The only data stored in the software is each vehicle's
interaction wloTh a bicycle tag, and the location

shes an alert and emits an audible alarm to warn the driver o

unit fla: a nearby cyclist, and
also illuminates several LED lights to indicate that bicycle’s location relative to the vehicle. ID

of that event. To protect privacy, a bike tag's
number is not stored.

Raising awareness has also included such efforts as parking a large vehicle and invloTing
cyclists to sIoT in the driver's seat and view the blind spots that drivers must deal wloTh.
This, Le Masurier says, helps cyclists better understand how invisible they can be. "We call
this 'exchanging places," he states.

According to Bee, the Croydon Council has made hundreds of Cycle Alert tags available to
cyclists, by having independent bike shops in the area distribute them to customers at no cost.
After the trial—which began this month on three vehicles—concludes in six months, she adds,
Croydon plans to evaluate IoTs next step for the technology.

Altogether, Le Masurier reports, approximately 10,000 tags to date have been sold or handed
out to bicyclists. The Croydon deployment, he adds, is expected to add thousands more tags to

that number, as well as about 40 vehicle kloTs.
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RFID System Tracks Trips, Fringe BenefloTs, for Bike Commuters

Dero hopes health-insurance firms may subsidize the costs of IoTs Zap system, as a means of
encouraging a company's employees to maintain a healthier lifestyle.

By Mary Catherine O'Connor

Feb 17, 2010—Since Jan. 1, 2009, employers that provide bicycle parking—or other support
for workers who pedal their way to the office—have been able to deduct up to $20 a month per
participating employee from their own taxable income.

Dero Bike Racks, a Minneapolis, Minn., manufacturer of racks and other bike-storage

systems, has introduced an RFID system called Zap, in order to provide companies wloTh a
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means of tracking and verifying their employees' practice of commuting to work by bicycle. By
deploying Zap, employers can have an automated means of doling out the $20 monthly
stipend awarded to bike-riding commuters as laid out in section 211 of the Emergency
Economic Stabilization Act of 2008 (H. R. 1424). The stipend is meant to defray employee
costs for bicycle maintenance and accessories, such as locks—and since IoT is tax-free, the
award is meant to encourage employers to provide adequate bike parking, as well as showers

for staff members who ride bicycles.

A solar-powered Zap RFID interrogator, deployed at a local university carrying out a pilot program

There is no mandated means by which companies must track which of their employees ride to
work and have thus earned the stipend—nor is there a delegated number of days per week
that a worker must ride in order to qualify. The law merely states that a qualifying employee
"regularly uses the bicycle for a substantial portion of the travel between the employee's
residence and place of employment."

Some companies simply have their workers keep a manual record that they submlIoT to their
SUpervisors.

Dero hopes employers will purchase the Zap system, because IoT would provide an automated,
low-maintenance means of tracking which employees ride to work, and how often, and
because IoT would offer a platform by which companies might also offer incentive rewards to
staff members who, for instance, ride to work every day of the week.

Mike Anderson, Dero's product manager, says his company also hopes that health-insurance
firms may subsidize the costs of the Zap system for businesses that are policy holders, as a
means of encouraging employees of these companies to maintain better health (and, thus,

lower health-care costs) through the benefloTs of biking regularly.
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Zap uses passive ultrahigh-frequency (UHF) tags complying wloTh the EPC Gen 2/ISO
18000-6¢ standard.

GBIy ZRF
https!//www.pts.umn.edu/bike/zap-rfid
U of M ZAP Program

What Is the U of M ZAP Program?
Where Do I Get Started?

Why Should I Participate?

How Does IoT Work?

Why Bicycles?

Frequently Asked Questions

What Is the U of M ZAP Program?

The ZAP bike commuter program is a non-profloT biking incentive program and a part of ZAP
Twin CloTies. Student participants receive gift cards and employees earn health insurance
premium reductions just for riding their bikes! The coolest part is that once you are signed up,
you don't have to record your biking data - the equipment does that for you. PTS uses Dero
ZAP RFID hardware and software - an automated bike commuting recognloTion system
pioneered at the UniversloTy of Minnesota.

Where Do I Get Started?

Get your bike(s) tagged at the UniversloTy Bike Center (see location) or watch for our mobile
"ZAP Zone" tent to pop up around campus. A tag will be attached to the front wheel of your
bike and you will be given a web address to register yourself. You must visIoT the bike center
during normal business hours.

Bike to campus past at least one ZAP reader. There are approximately 20 readers on campus
(See a map of RFID reader locations), so you shouldn't have to go out of your way.

Students can win cool stuff and employees can earn Wellness rewards. You can also form
teams for competloTion and track your miles, CO2 saved and calories burned on your

personal ZAP web page.

Why Should I Participate?
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For Students: Students who complete at least 12 rides in a month will be entered in that
month's drawing for one of 200 gift cards to local businesses! Past prizes have included $10
gift cards to Espresso Royale, Mapps Coffee and Tea, Seward Co-op, Birchwood Cafe, Loring
Pasta Bar and more!

For Faculty and Staff: PTS and the UniversIoTy Wellbeing Program have teamed up to offer
any UPlan medical program member an incentive to bike to work. Bicycle commuters may
earn up to 200 points in the U's Wellbeing Points Bank Program to reduce his or her UPlan
Medical Program rates. Riders must complete 25, 50 or 100 rides before the August 31
deadline. See more details. On Sept. 1, the ride count starts from 0 again for the next
program year.

Team CompetloTions

ZAP has a series of seasonal competloTions open to any team of at least two people. Teams are
splloT into divisions based on group size. Division 1 includes groups of 2-5 people, division 2
includes groups of 6-10 people, and division 3 includes groups of over 11 people. Each team
can earn a total of 1 point per day of the competloTion, wloTh each member earning a
possible fraction of that point (A member of a 2 person team can earn .5 points per day, a
member of a 4 person team can earn .25 points per day, and so on). The team wloTh the
highest score at the end of the competloTion period wins!

To join a team, all you have to do is email biking@umn.edu wloTh a team name and members.
Once you become part of a team, you will be able to see the current team standings under your
personal calendar.

Prizes vary per competloTion, but the overall first, second, and third place teams of each
competloTion will receive certificates and their team names on a plaque that will be placed on

a Gold, Silver, or Bronze bicycle rack trophy for all to see! Good luck and happy riding!
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A small tag attached to two front wheel spokes is recognized by strategically placed ZAP
readers installed in rings around downtown Minneapolis, downtown Saint Paul and the
UniversloTy of Minnesota.

Riders passing wloThin 5-15 feet of the reader will hear a beep, indicating they have been
"zapped." Trip data is uploaded to the web, making IoT accessible to the cyclist and the
administrators of the program.

To get zapped (your ride logged), look where the antenna is pointing to identify the "sweet
spot" of the ZAP zone. This is typically 5-15 feet out from the reader on the street side of the
reader (NOT on the sidewalk side of the reader). Readers are not designed to read across an
entire street. When a rider is zapped, the machine will "beep" and a green light will flash.You
need only one ZAP per day to get roundtrip ride credloT.

If a rider is right beneath the reader, chances are he/she will NOT be zapped.

Riders may occasionally get zapped on the opposIoTe side of the street (consider that a bonus

zap!).
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Why Bicycles?

Studies have shown that bicyclists are healthier and more productive employees, and cycling
1s less costly to the cyclist, his/her employer and the cloTy.

Over the past 15 years, the UniversloTy and the cloTies of Minneapolis and Saint Paul have
spent millions of dollars on bicycle infrastructure to provide some of the nation's best and
safest bicycle networks. Currently, about 10% of people bike to campus. That number could
be substantially increased because 40 percent of commuters are wloThin five miles of campus
- well wloThin the sweet spot for bicycle use.

The time is right to shift bike transportation into high gear and begin to reward bike
commuters. The ZAP program makes this possible.

Learn More!

Watch a short news story about this innovative program.

Parking & Transportation Services 300 Transportation & Safety Building | 511 Washington
Avenue S.E. | Minneapolis, MN 55455 | 612-626-7275 | pts@umn.edu | Contact PTS

Twin CloTies :

Parking & Transportation

Maps & Directions

Directories

Contact U of M

© 2019 Regents of the UniversloTy of Minnesota. All rights reserved. The UniversloTy of
Minnesota is an equal opportunloTy educator and employer. Privacy Statement

Report Web DisabilloTy-Related Issue
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