
Investigating the effects of RTCI

(real -time crowding information)

in urban public transport

under different demand conditions

Arkadiusz Drabicki MSc EngïCracow University of Technology

Rafağ Kucharski PhD EngïDelft University of Technology

Oded Cats PhD EngïDelft University of Technology

5th International Workshop and Symposium

TRANSIT DATA 2019 ïParis, France

8th ï10th July 2019



Background

ÅPublic transport (PT) overcrowding ï major (and recurrent)
challengefor modern-dayurbantransportsystems

ÅGrowing emphasisonósoftôtravel demandmanagementsolutionsïso as to
maximisePTnetworkefficiency

ÅITS-fed data could allow passengersto make more informed
choicesïandthusimprovejourneyexperience

Åpotentialconsequencesé?

Åpropersystemarchitecture/ designé?

Åmeansof achievingeffectivenessé?

Č simulation tools



RTCI ðreal -time crowding information

Åutilise ITS datato providereal-time adviceon current
(predicted?) passengerflows

ÅRTCIïin earlyresearchandimplementationstages

Åincreasingly feasibleïabundantdatasources:

Åautomatedpassengercounts(APC)

Åfare-ticketingsystems(AFC, smart-carddataé)

ÅWiFi, Bluetooth,videocamerasé
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Methodology - BusMezzo

BusMezzo(Cats,2011):

Åsimulation-basedPTassignmentmodel

Ådynamicdecision-makingmodelïpathutility recurrentlyupdatedat eachaction
(choice)

Åe.g. maydecideto re-routein responseto ATISupdates

Åproposedalgorithmïinclusionof instantaneousRTCI in pathchoicemodel:

ÅgeneratetheRTCI basedon the latest run (departure) only

ÅupdatetheRTCI disseminatedto passengers

Åutilise theRTCI in decisionprocess



Methodology ðRTCI algorithm

RTCI

level

in-vehicle

occupancy level

crowding penalty

ɓRTCI
e,s

< 80% seat cap. 1.0

< 100% seat cap. 1.2

< 80% total cap. 1.5*

< 100% total cap. 1.8*

ɓRTCI included as an 

in-vehicle time multiplier 

in the utility function

* 1.2 if seated
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From ITS to path choice model - assumptions:

(Yap, Cats, van Arem, 2018)

- RP valuations



Research objectives

Åsimulationof urbanPTsystemperformance(PM peak)ïwithin-dayeffects

ÅeffectsofórawôinstantaneousRTCI in various demandconditions?

ÅRTCI penetrationrate[%]

Åchoicesensitivity(probabilisticvs. deterministicchoices)

Ånetworksaturationrate

Č could it help expose(and efficiently utilise) the availablePT systemcapacity?

Č RTCI effectivenesswith system-wide response?

Åcouldit potentiallyóbackfireôin certainconditions?

sample results on toy network 

Č excessive choice sensitivity 

+ 100% penetration rate

= detrimental impact on travel experience

(extended Spiess-Florian (1989))



Case study ðKrakow PT system

Kraków (Poland) - urban PT 
system model in BusMezzo:

Åpopulation: 750k (metro area 1.5m)

ÅPM peak: ~75k [passengers/hr]

ÅOD data from HTS and at-stop surveys

Å110 zones, 15m OD paths

Å130 lines, 525 stops ïGTFS data

Åmainly bus / tram services



Results ðRTCI impact in PM peak

increasein no. of seated passengers reduction in excessive overcrowding

RTCI - [vol.] increase

RTCI - [vol.] decrease

[pass.] flows ïcomparison vs. [no RTCI] case



Results ðRTCI impact in PM peak

travel time

components
no RTCI

100% RTCI

- relative 

change [ȹ %]

walking time 18% - 1%

waiting time 25% - 1%

in-vehicle time 44% - 3%

transfer penalty 13% - 3%

waiting time ï

denied boarding
2% - 19%

on-board

experience

- share of [pass-hrs]

RTCI penetration rate relative

change

[ȹ %]0% 100%

70% 74% + 2%

22% 20% - 13%

8% 6% - 28%

Å reducedrisk of worst crowding experience:
Å 28% lessexcessiveovercrowding[pass-hours]

Å 19% lower delaydueto boardingdenial

Å limited butnetwork-widewelfareimprovements

Impact upon passengersô journey experience (welfare):

pass.

welfare

RTCI penetration rate

0% 25% 50% 75% 100%

100.0 101.0 101.4 102.3 103.1



Results ðwhat if PT demand increases?

ÅPM peakdemandincreasedby ca. 65%

ÅRTCI can still be advantageousïand
help mitigate worst overcrowding
experience

RTCI - [vol.] increase

RTCI - [vol.] decrease

[pass.] flows ïcomparison vs. [no RTCI] case

reduction in excessive overcrowding

travel time

components

100% RTCI

- relative 

change [ȹ %]

walking time - 1%

waiting time - 9%

in-vehicle time - 5%

transfer penalty - 4%

waiting time ï

denied boarding
- 35%

welfare +4.6%



Results ðRTCI and choice sensitivity

What if choice sensitivity would change ïother things being equalé? 

Åminor impact of RTCI for low
(probabilistic)choicesensitivity

Åandhighernetworkdemand(saturation)

Åtravel experience not necessarily
worse with higher % of passengers
respondingto RTCIé

Åé yet ï instantaneousRTCI could
become counterproductive in high
(deterministic)sensitivityótypicalô PM peak demand results


