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Efficient Fine-grained Analysis of
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(Transport) Accessibility

(activity) accessibility
\

( \

transport accessibility*

*Transport accessibility quantifies the
ease of reaching locations by (different
means of) transport.

spatial structure
(functional and demographic)
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Related Work

¢==  Prior to ~2005 Last 10 years =)
Simple models of the transport Finer-grained models of the transport
network (core network) network (GTFS timetables)
Travel time only Still (mostly) travel time only
No constraints Slow to calculate

Our approach

Fine-grained model of the transport network (= generalised time-dependent graphs)

Realistic travel constraints (number of transfers, max walking distance)
Efficient single-origin multi-destination computation
Multiple metrics

HTTP://AGENTS4ITS.NET



Maps
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Timetables
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Accessibility Metrics Supported

e Time e Time e Time

* Transfers e Distance e Distance

* Frequency  Fuel Consumption * Physical Effort

e Overall e Overall e Elevation gain
e Overall

Metrics values vs. levels (discretization)
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Accessibility Metrics: Hierarchy
% a Location A Location a Area A
'S to location
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Algorithm

Modified Dijkstra’s algorithm [Dijkstra59]
- multiple destinations within a single run

Real-world constraints supported:
— number of transfers
— max. walking distance

Key structure: Contextual Graph View

— graph-like structure

— context nodes {node, time, #transfers, walking}
— allows encoding real-world constraints

Algorithm 2: Generating of contextual successors for
public transport contextual graph view.

Data: GTD graph G = (V, E), settings S
Input: contextual node n
Output: successors of n

1 successors .= empty set

2 outgoing := G.getOutgoingFEdges(n.GT DN ode)
3 foreach edge € outgoing do
4 trans fers := n.trasnfers
if edgeCausesTransfer(edge) then
| transfers = transfers+1
end
remWalk := n.remWalk — edge.walk
arrival := edge.get ArrivalT oT ail(n.arrival)
10 if remWalk > 0 & transfers < S.maxTransfers then
11 successors.add(newContext N ode(
edge.tail,arrival transfers,remainingWalk))

=T - BN - Y

12 end
13 end
14 return successors
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Applications / Use cases

A23, Praha 2

GPS: 50.066836, 14.426422
Overall
Short = Medium = Long Wwalk

-

Weekday = Weekend at 07:00
v lide to set time
W Recompute

-
AN

L4
1

End-user location
accessibility analysis

Expert area
accessibility analysis
tools
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HOUSEHOLD

11 demographic
attributes

* Gender ALBATROSS
* Age scheduler
* Higher education implementation
« Weekly work hours
iver's license

scount card Exchangeable Decision Models

d For fixed activities (SCHOOL, WORK, HOME FOR
arent (taking care SLEEP, PICKUP/DROPOFF):

of a child)
- Ischild(taken care of --
by parents)
* Is student
* Is employed For flexible activities (HOME, LEISURE, OTHER,

PRIVATE BUSINESS, WORK-RELATED BUSINESS,

SHOPPING DAILY, SHOPPING LONG-TERM):

ENVIRONMENT

Activity
Schedule

Work or School
Location

Efficient travel time
estimation for activity-
based models



End-user Location Analysis Web App
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Interactive Location
analysis for general
public.

Responsive: calculation
time: 1s

Use cases
— property rental
— facility location



Area Accessibility Maps

Wilsonova 300/8, Prague 2
GPS: 50.082921, 14.433975

Celkové

[ Vynikajici
12%6 (M| Velmi dobry
|| Primérny
[ I3patny

[ | velmi Zpatny

Multiple location
accessibility
analyses

" 3 oy

Overall area accessibility by public transport
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Comparison / What-if Analysis

Scenario 1:

uosiiedwo)

Scenario 2:
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Efficient travel time estimation for activity-
based mobility models

AGENT

AGENT Efficient travel time calculation

AGENT . o« . .
essential for activity location

. i choice and mode choice in activity
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models.

attributes

e ) e s
+ Gender ALBATROSS o= =g g ==
* Age scheduler P || =
* Higher education implementation 2= :3
* Weekly work hours e L
* Has driver’s license M H I I H f t I t H
* Has PT discount card Exchangeable Decision Models I I O n S+ O ra Ve I I I l e
* Ismarried For fixed activities (SCHOOL, WORK, HOME FOR

estimations required for a single
simulation runs.

* |s parent (taking care SLEEP, PICKUP/DROPOFF):
of a child)

+ |s child (taken care of
by parents)

* Isstudent

+ Is employed

> @
2 o
Z 3
g5
{Lﬂ

“ Effectors ‘|— Sensors H Memory

HTTP://AGENTS4ITS.NET



Future Work

Towards full multimodality: P+R and B+R

Additional criteria for cycling accessibility (comfort and safety)

Supercomputer deployment + national scale up

Closed-loop Integration with public transport network (and timetable) design process

Incorporation of accurate demand data

HTTP://AGENTS4ITS.NET



Conclusions

Efficient yet accurate calculation of transport

accessibility is a computationally challenging Horskd 2040/3, Praha 2
GPS: 50.067360, 14.424019

problem. overal

We have developed an efficient method utilizing s

a fine-grained model of the transport network. | = Good
3Lk Average

We support accessibility calculation for multiple 28% Hat

transport modes.

The method can be easily integrated into a range N

of smart-city application in transport and urban

planning.
Horska 3, Praha 2
http://transportanalyser.com

> http://dopravnidostupnost.cz
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