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1) Contexto

2) Estimacéao de Destinos e ldentificacao de Transbordos em registos AFC com informacao
apenas de embarque
a) Algoritmo Trip Chaining Method (TCM) para estimar os destinos de cada segmento de viagem
b) Critérios para identificar transbordos e agregar segmentos de viagem em viagens completas

3) Identificacao de Ligacoes de Transbordo Relevantes

4) ldentificacao de Redes de Sincronizacéao
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1. CONTEXTO

osaNni 3

Registos AFC (validacOes) na cidade do Porto

» Cada registo no sistema AFC ¢é associado a um segmento de viagem

« Cadaregisto AFC contéem a seguinte informacao sobre o embarque:

« Autocarro e eléctrico: rota, sentido, paragem, data e hora.

« Metro: estacao, data e hora.
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2. ESTIMACAO DE DESTINOS E IDENTIFICACAO

DE TRANSBORDOS

PRESSUPOSTOS

Table 3.10: Azsumptions adopted to estimate alighting-stops using the TCM.

MNo.

Description

Azsumption 3.1

Azsumption 3.4

Azsumption 3.7

Azsumption 3.9

Azsumption 3.8

Azsumption 3.10

Azsumption 3.13

Azsumption 3.19

The majority of passengers will start the next trip-leg at or
near the alighting-stop of their previous trip-leg

The majority of passengers end the last trip-leg of the day at
or near the boarding-stop of the first trip-leg of the day

By default, passengers travel within the Public Transport sys-
tem

Passengers travel outside the Public Transport svstem when
the walking-distance between consecutive trip-legs exceeds a
specified threshold

Pazsengers travel outside the Public Transport svstem when
there is a single trip-leg in the day

When an alighting-stop cannot be estimated, the corresponding
trip-leg iz discarded

Passenpers can only alight in the sequence of stops not vot
traveled by the directed-roote boarded

The alighting-time is not estimated
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Table 3.11: Assumptions adopted to identify transfers.

Mo. Description

Assnmption 3.20  Passengers do not walk more than a specified distance to trans-

for
Assumption 3.22
Assnmption 3.25
Assumption 3.26
Assumption 3.27
Assumption 3.28

Passengers do not wait more than a specified time to transfer
A transfer occurs between consecutive trip-legs

A transfor occurs between trip-legs on the same smart card
Passengers do not transfer to the same ronte

When passengers travel out of the Public Transport system,
the next trip-leg starts a new full-trip

Table 3.12: Assumptions adopted to build full-trips.

No. Description

3.30 A full-trip starts at a boarding-stop and ends at an alighting-stop

331 A full-trip containing transfers starts at the boarding-stop of the first trip-leg,
and ends at the alighting-stop of the last trip-leg

3.32  The boarding-stop of the first trip-leg of the day starts a full-trip
3.33 The alighting-stop of the last trip-leg of the day ends a full-trip
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2. ESTIMACAO DE DESTINOS E IDENTIFICACAO
DE TRANSBORDOS

RESULTADOS
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Table 4.5: Summary of the application of the methodology to the case study of Porto,
discriminated by month. All proportions were calenlated with reference to the total num-
ber of AFC records analyzed (i.e., 191,938 records).

Month  All records Single daily record Ass. 3.9 (3km) Transfers
) ) ) No. % No. i No. % No. %

Foram consideradas os registos realizados
1 16,783 B.74 1,458 0.76 447 0.23 1,830  0.95
por 4000 cartdes de viagens durante o ano 2 15080  T7.86 1,243 0,65 417 022 1,632 0.85
3 15,965 B8.32 1,452 .76 404 0.21 1664  0.87
de 2013, seleccionados aleatoriamente. O 4 17160 804 1481 0T ATE D25 1866  0.07
numero de registos AFC realizados por ° 1?"“3” 062 LeoT “'E‘ft w08 2076 L8
i 15,085 T.86 1,434 0.7a 428 0.22 1,668  0.87
estes 4000 cartdes é de 191,938. T 163490  B.52 1465 0.76 404 021 1,864  0.97
B 12,801 6.72 1,001 0.57 357 0.19 1479  0.7T
o 15,232 T7.04 1,327 0.69 381 0.20 1677  0.8T7
10 17,851 5.30 1,449 0.5 464 0.24 14912 1.00
11 16,360 B.02 1,363 0.71 450 0.23 1,287 0.3
12 14,719 T.6T 1,311 .68 455 0.24 1,337 0.70

Sum 191,938 100.00 16,681 8.60 2,184 270 20,592 10.73
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METODOLOGIA
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For each Uniform Demand Period (UDP)
Select next tr:ansfer_
connection

Identified by
experts?

End of dataset?

Table 4.4: Set of assumptions chosen to identifv transfer-connections relevant to be
synchronized.

MNo.  Description

4.1 A transfer-connection is relevant for svnchronization when identified as such by
experts, considering social, historical, and service quality aspects

4.2 When two directed-routes have shared path segments, favor the selection of
transfer-connections at their merging and splitting transfer-nodes

Network
4.3 A transfer-connection must comply with a specified transfer walking-distance max- trategic valug

imnm threshold
4.4 BSelect transfer-connections whose constituent directed-routes are of Low-

Frequency Distance
4.5 Select the transfer-connections with the highest demand (i.e., with high transfer- <= threshold?
flows)
A 4 vy
Classified as Classified as
Relevant > Normal
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R5 N Transfer- Feeding Receiving
connection Route - Stop Route - Stop
1 Route 1 -Stop A Route 2-Stop B
2 Route 1-Stop A Route3-StopC
3 Route 2 - Stop B Route 4 - Stop D
4 Route 2 - StopE Route5-Stop F

R2 A R3 J

R1->

0319S3aNI 33

Transfer-nodes are identified by grouping the transfer-connections {previously identified as
relevant to synchronize) whenever they share at least one common route/stop pair. This
grouping process considers the route/stop pairs of the transfer-connections regardless of
their direction in the transfer (i.e., feeding or receiving).

The analysis of all transfer-nodes will then allow determining the networks
to synchronize. When two or more transfer-nodes share the same route, one possibility is
to join those transfer-nodes into the same network. However, when the resulting network
is too large, decision-makers may split it by discarding one or more relevant transfer-
connections. These decisions are made on a case-hy-case hasis.




4, IDENTIFICA(;AO DE REDES DE

SINCRONIZACAO >
i
RESULTADOS . — O
Transfer- Feeding Receiving =l
connection Route - Stop Route - Stop [%

cl R51-S1757 R148-S22

RS0 ¥ c3 R60-51757  R148-522

c7 R50-S1750 R148-S22

c9 R148-S22  R50-S1750

cl6 R85 -S52122  R148-S22

N1

RS11

Figure A.1: Transfer-node 1, visualization with detail of transfer-connections 1. 3, 7, 9,
and 16. R50 corresponds to route 204 direction Foz, R51 to route 204 direction Sdo Jodo,
RE0 to route 209 direction Prelada, RS0 to route 504 direction Clase da Miisice, and R148
to all metro routes as a whole (i.e,, A, B, C, D, E, and F) in any direction.
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Figure A.2: Transfer-node 1, perspective view of routes. R50 corresponds to route 204
direction Foz, H51 to route 204 direction Sdo Jodo, RE0 to route 209 direction Prelada,
RB0 to route 504 direction Case da Miisica, and R148 to all metro routes as a whole (ie.,
A B, C D E, and F) in any direction.



Figure B.1: Synchronization Network 1, including transfer-nodes 1, 2, 3, 5, 7, 8, 12, and
13. H44 corresponds to route 201 direction Viso, R50 to route 204 direction Foz, R51 to
route 204 direction Sdo Jode, RA62 to route 205 direction Castelo do Queijo, RE0 to route
2090 direction Prelods, 71 to route 400 direction Trindode, R70 to route 400 direction
Azevedo, RT3 to route 401 direction Holhde, R2D to route 504 direction Cose da Miisien,
K147 to route 907 direction Bravista, R148a to metro routes A, B, C, E, and F as & whole
in any direction, and R148b to metro route D in any direction.
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Figure B.4: Synchronization Network 4, including transfer-node 4. R53 corresponds to
route 2056 direction Campanhd, R95 to route 600 direction Aliados, and R112 to route 704

direction Large da Codiceim. | 2km
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