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From research prototype to the field
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Mass Transport
Service (MTS)
providers (fleet
mngt,
infomobility,
tickets)

Moving forward

Collaborative
sensing in the
city (e.g., buses,
cars, bikes,
smartphones)



What GreenShare offers
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The approach that we use

GreenShare

= Our applications are released in while label /

= We are the technological partner for the Mass
Transit Service (MTS) providers to improve
their relationship with the users

= Numbers
— We sell 2M tickets per year
— We have 10 big customers
— Total income: almost 1IMEuros
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Where the innovation Is needed
GreenShare

= Market lately dominated by Mobility
as a Service (MaaS) providers

— Acting as the interface in-between o
MTS and customers ~ N 20
- MTS loses the relationship with MOBILITYASASERVICE . ——
users (and the data) ) =
— open call for tenders required by 2igs =0 =
EU regulations (not direct
Commitment) Public Transport Service

= Similarly to what is happening in our
telecom market

— OTTs - ISPs
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... and what has been (is being)
s transferred (as innovation)

1. Collection and analysis of data
— TeseoApp data
—  WIFI sniffing based APCS

2. BT technologies for automatic bus
check-in / check-out
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)

Data analysis

G reenShare Universita di Cagliari
\ 4 v
Classical .
Analytics
approaches
\ 4 \ 4
J J Mobile services WiFi sniffer
Counting Phone/online
people surveys
oboard y
\ 4 \ 4 \ 4
Video-based :
ACPS Analysis of Numbgr of Number users
user validations
: . ) onboard
interaction (real time)
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N
GreenShare

= Requests for next transits per
line and per stop
= Tickets validation data

— Check-in: where, how often,
and delays in the performed
operations

— Checkout
= Journey planning requests
= Journey assistance requests

Data collected from TeseoApp
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~)  Request of next transit times from the
GreenShare TeseOApp

Number of enquires for next bus transits
Every 15 mins from unique users in total
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~)  Request of next transit times from the
GreenShare TeseOApp

Number of enquires for next bus transits
Every 15 mins from unique users for a single stop

Universita di Cagliari
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Processing of collected data

GreenShare

Differences between the true data and the TeseoApp requests
(numbers nomalized by the total number of users)
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Processing of collected data

GreenShare

Corrections introduced in the TeseoApp requests data

Actual travel demand detected
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7:04 in the morning

Dafa inizio Data fine Visualizza Intervallo Settings

30/05/2015 06:34:13 03/06/2013 07:34:13 &

/2015, 07:04:13 to 2/6/2013,
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12:23 in the morning same day

con riferimento alle il gelie fermate Interpbgate) che varla con le fasce orarie.

Daka inizio Data fine Visualizza Intervallo Settings

30/05/2015 06:34:13 03/06/2015 07:34:13 Q

[
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GreenShare

Analysis of sequences of requests

Universita di Cagliari

Analysis of requests coming from the same users over the same day

This I1s used to estimate the O/D matrixes

OD OD PA OD DRNQ RO
0057F009-044B-4315-A364-F206EF05858B BA0014 M 06/05/2019 15:45:26
0057F009-044B-4315-A364-F206EF05858B REO538 M 06/05/2019 17:20:17
0057F009-044B-4315-A364-F206EF05858B RE0821 M 06/05/2019 17:20:27
0057F009-044B-4315-A364-F206EF05858B PA0205 1 06/05/2019 17:57:27
0057F009-044B-4315-A364-F206EF05858B PA0205 1 06/05/2019 18:01:27
0066835F-2413-4275-AF6A-9738F9F35616 PMO0029 M 07/05/2019 08:21:54
0068E251-A8CF-4587-A455-2B2769523BA1 ABO0109 1 06/05/2019 13:13:56
0068E251-A8CF-4587-A455-2B2769523BA1 PF0626 20 06/05/2019 13:01:46
0068E251-A8CF-4587-A455-2B2769523BA1 ABO0109 1 06/05/2019 13:51:56
0068E251-A8CF-4587-A455-2B2769523BA1 DD0807 20 06/05/2019 14:00:06
0068E251-A8CF-4587-A455-2B2769523BA1 PF0626 20 06/05/2019 13:51:56
0068E251-A8CF-4587-A455-2B2769523BA1 DD0807 20 06/05/2019 14:02:26
0068E251-A8CF-4587-A455-2B2769523BA1 LI0738 3 06/05/2019 19:46:37
0068E251-A8CF-4587-A455-2B2769523BA1 AB0109 1 06/05/2019 20:55:08
007EAC15-8069-4637-8CFC-C8D814D37669 CU2093 U_EX 06/05/2019 15:08:57
007E4C15-8069-4637-8CFC-C8D814D37669 CU2094 U_EX 06/05/2019 15:08:47
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O Estimation of O/D matrixes

G ree n S h a re Universita di Cagliari

Earthstar Gepgraphics SIO

Corporation
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TeseoApp data is not enough ... the WiFI {54
ceensnare. SHiffer based APCS
[Pmbi]Z]st - | OnBoard Unit}

N

i 00:50:FCAQ:ET.2C N
))> I s qgg@ )

. ﬂ Sniffing Process a De- Randomnzation Process —ail

» Counting Algorithm ]

—_—

= The OnBoard unit sniffs the sent probes request frames
— It performs de-randomization (tags and time intervals)
— It counts the number of devices in the bus
— It provides an estimation of people in/out at each stop
— It estimates the O/D matrix
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The WIiFI based APCS

GreenShare

ATS 4 ATS tz
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= Counting people onboad
— Issues with people at the bus stop
— People in nearby vehicles
— Probes requests are not sent regularly
— The distance between bus stops is not constant
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Approprite tuning needed

GreenShare SRES R, CRELEE
Test 1 | Test 2 | Test 3 b ::
AT"Y (minutes) | 2 4 4 &
N frame 35 3 1
P (dBm) -55 -65 -65
AT (minutes) | 1 1 1
AT (seconds) | 10 20 20
Planned Experiment | First Test | Second Test | Third Test
Device | O D O D | O D O D
A 1 2 NA NA || 2 1 2
B 1 6 1 \ 6 1 6 1 6
1 3
C 1 9 1 8 s 9 1 9
D 2 12 4 12 | 2 12 3 12
E 6 8 6 8 6 8 6 8
F 6 9 6 9 6 9 6 9
G 8 13 8 13 | 8 13 8 13
H 9 10 NA NA |9 10 9 10
X 3 5
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Incentive the check-in and check-out

creensrare. OPETALIONS

= 5% of the users use the mobile ticketing system

— We can track when they check-out (however, this requires the user
to acquire a QR code)

— We automatized the check-out (also) with the usage of BT
beacons in the bus

CHECK-IN [ Bluetooth ‘ {f-\ccelernmeter‘ Location

PERMANENCE CHECK

ot
‘ Bluetooth ‘ {Accelernmeter‘ Location
ALIGHTING CHECK
t t t
Bluetooth Accelerometer ocatio
https://www.blueupbeacons.com CrECK-ouT | ‘ { ‘
EXIT J
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Experiments still going on

GreenShare SR, CREEEEY

Two nearby buses |dle bus at the stop

vehicle

walking ; 3=vehicle

walking ; 3

Power [dBm]
=still ; 2=
Power [dBm)]
=still ; 2=

Activity - 1
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Time [min:s]
Time [min:s]

. Beacon Bus1 - Beacon Bus2 == Waiting w=Back/Front w==Side/Side  =mEnd of trip * Beacon Busl - Beacon Bus2 = Waiting ==Onthebus =m=End of trip

—Check-in —Check-out —Enter —Exit Activity —~Check-in —Check-out —Enter —Exit Activity
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(ﬁa\ Concluding: coming from academia has
GreenShare Some

Interdisci-
Flexibility plinarity
needed

N

N

Need to
exit from

Collection
of real
scenario
data for

our
comfort
exper. Zone
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