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Demand-driven Optimization of Public Transit

Dr. Christian Schwingenschldgl, Siemens Mobility

Rolf GoolRmann, HaCon
Ira Kataria, HaCon
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HAFAS Request Data — A Unigue Source

@*n
Origin/Destination Information: ¢ Details
Fri, 07.02.2020
Large number of requests allow to derive fine-grained i etk TaaT
B @
origin/destination information i
® 6 @ ©®
Alarm :ﬁ:ﬁ; Share Calendar  Tickets
Anonymous Data: * 11:28 Ziirich, Cabaret Voltaire (Theater)
. * Approximately 8 minutes ~
No need to process person-specific data b 113541 Zivich, Paradeplatz
& :m_’sch“m"'sm"id - Huge number of trip requests, including:
Altematives every 3-4 mins Origins/Destinations
. Hianeriurfanrzaty First & Last Mile incl. walking distance
Accurate: b 11:3811  Zurich, Stauftocher Time of request & how much time before a trip

Lines used, interconnections and waiting times

” Change

Calibration and validation possible with samples from

» 11:40+0  Ziirich, Stauffacher

various sensors (e.g. counting, weight, Bluetooth, WiFi) & zich, Trem v

7 min

S o ¢
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HAFAS Data and Passenger Counting Data
Used for calibration and validation

Passenger Counting Data:
« predictive

+ full network coverage X historical
« door-to-door X only vehicles with sensor

o nr of detected passengers X only segments
(trip requests) ‘o nr of detected passengers

(passenger counts)

i !
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Accuracy and Validation

Model Training
R

_/

/
=== HAFAS Data == Counting Data

e HAFAS Data is calibrated with
counting or similar data where it's
available

e Continuous model improvement

Validation
8 O 0/ of trip segments with an
0 error of <10 passengers

e Test in network with 101 lines
e Large busses and trams (capacity: 150 & 240)
e Average error of 8 passengers

e In 96% of cases an error of less than 30 passengers
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Data Processing in Real-Time

e HAFAS.analytics receives any new data instantly

e Full data collection, aggregations and reports accessible to our customers
e Data export & APIs to support 3 party tools

e Build your own analyses with AWS QuickSight (Bl Tool) .. ...

Extract Transform Lood Stage ] [ cowswngesuge | [ appication Programmi .ql |L|!n(| MI

e Different storage types supported: il e e
ge typ PP = .u..,.,H.M....,,: =1 1»».:n|—4: ol e o
from high-performance storage for interactive analysis
to cost-efficient long-term archives = e
Data Archiving & Management
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Effects of Delays & Incidents

09:05

09:09
09:09
09:11
09:11
09:13
09:14
09:16
09:16
09:18
09:19
09:20
09:21
09:23
09:23
09:26
09:26
09:29
09:29
09:31
09:31
09:32
09:33
09:34
09:35
09:36
09:37
09:38
09:39
09:40
09:40

9:49
9:49
9:51
9:51
9:52
9:53

(=]

Darmstadt Hauptbahnhof
Darmstadt-Arheilgen Bahnhof i
Darmstadt-Wixhausen Bahnhof
Erzhausen Bahnhof i

Egelsbach Bahnhof §jj

Langen (Hessen) Bahnhof §
Langen (Hessen) Flugsicherung §
Dreieich-Buchschlag Bahnhof §
Neu-Isenburg Bahnhof i

Frankfurt (Main) Louisa Bahnhof §j

Frankfurt (Main) St
Bahnhof §i

Frankfurt (Main) Siidbahnhof §j

Frankfurt (Main) Lokalbahnhof i

Frankfurt (Main) OstendstraBe §

W oW NN RN R B B NN = = NN NN =S - W W = = N = - o a

Frankfurt (Main) Konstablerwache §j

e Haupacho iy Real-time information is used for
HAFAS occupancy prognosis
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HAFAS.statistics — Predictive Nature of Request Data

HAFAS .statistics = Server (= .. Verbindungssuche Client-Ubersicht
=3 Y 3
[ Vebindungssuche IS BEDTTUTISEE (53 Anf ) Verb ibersich o] o hy
<
Fibies: oset Haltestellen o
Datum (2
19.42024-19.42024 (8 Mame der Station Typ der Station HAFAS ID Anfragen 4 I
i | Feankhurt (Main) Hauptbahahot STA 3000010 1002 e
1 HHH“ Franklurt {Main} Stadion STA 30028858 441 S
O Fulida Bahnhot STA 3011049 367 I
i e [m] Wisstdon Hauctbahrbiol STA 3006507 267 -:
Halte- Fittoe HAFAS .statistics E Server @\ Verbindungssucha ] Client-Ubersicht
MName der Station
] Bt & it R T LR [ Aggregation der Relsesuche
HAFAS ID
Typ dor Staion - Verbindungsiibersicht
Stop, Station, GIS
BEIDE START ZIEL a - m i i
Zielbahnhof: Frankfurt (Main) Stadi Ausgangsbahnhof: Frankfurt (Main) Stadi
Clont-Filter
E;‘“" Daturn; 19.04.2024 =) Datum 19.04.2024 -]
Kunda > & o i
Cliant Type - ;—' ] - B
Cliént 08 -
Client Viersion -
Virtuelior Server -

Zeitkaster

FILTER ANWENDEN

3-Wochen-Daten 3-Wochen-Daten

Anfragen

Anfragen

AR PR 1818 Seantag Mentan Jantag Mitwr

m Diese Woche(KW16) m M
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Understand Trip Planner Utilization

15M

total_requests (Sum)

+ 110 %
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Customers produce a lot of data:

- Currently around 10 million HAFAS-requests per
day
-  Number of queries on a steep growth path

Rising numbers mean:

- Representative sample of data

- Improved data quality

- Increased confidence in findings

There is great potential to use the data to accomplish
the following:

1. Get the whole picture
2. Improving the passenger experience
3. Learn about passenger behaviour



Utilization of Location Based Features

We recognize atrend in request types:

Date

gisroute

M locdetails

- - Sharp increase in location-based queries (i.e.,
B customers use addresses as search parameters).

M locmatch . 5
- Geolocation usage shows a steep increase.
Passengers are beginning to use door-to-door routing!

From an analytical perspective, this shift in request
types offers the potential:

1. To gain insights about the First&Last-Mile
2. Discover blind-spots in the PT-Network

3. Improve Accessibility to Stations and MSPs in key
locations
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Analyze Public Transit Coverage: Walking Distances for First & Last Mile

.F “‘— i {“TE_‘ ¥ 'W.gi%' : . ...__ Summary Bax Plot of Distance per Station T
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Visual analytics to identify areas of interest

HNumber of Requests per Station

Average of Distance per Station

12233 AM = 23704 AM
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Detection of Incidents in Real Time

e
e Filters mess %
. Live Mode
Date (O
11/06/2024 m
Day time @O
I
0330 = . 1430
Delta Defmitions (0
ons
| | Data (D
Demand Occupanay

Transponations (0

Transportabons

Stations @

Stations

" Apply Filiter

© save Filter

Transpaortation Capacity || 0% . 1-79.8% . 20 - 39.9%

BT LT

WD: 55T

Name: Frankhurt (Main} Floghaten Bugic

dd.
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Regionalbahnh
Top origins, incoming
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Top destinations, outgoing
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Segment Details

1=

Frankturt {Masny
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7% 10%
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5% 12%
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Prediction of Events, Days in Advance

Top origins, incoming

Event at: 17/06/2024 Pariod: Aftoenoon Growth Rata: 14.41% ' Franklurt (Main) Galluswarte
" Ovseraton ' . Top destinations, outgoing
R precictions (NN requesta ; Franklurt {Main) Galluswarte 1,791
| L Franidun (Main) Westoap...

5-94\"\5\*:90

Transportation Capacity B 0% Ml 1-19.9% M 20-30.9%  40-50.0% Ml 60-64.95% M 65-70.9% M >70.9%
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Understand Transportation Demand — Adapt Schedules and Operation

MDA = KPI Monitoring EN - LOGOUT
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Contact

Dr. Christian Schwingenschlogl
Product Manager HAFAS.analytics
Siemens Mobility GmbH SMO SW

chris.schwingenschloegl@siemens.com
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