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Abstract The congestion of railway vehicle and station shows up to 220%. Especially, transfer resistance of passenget
increase rapidly by the collision of circulation. So increment of travel time, occurrence of safety accidents act as a
factor that inhibits the utilization of urban railway station. In this paper, to improve traveling speed and comfort of
urban rail passengers, urban transit passenger guidance system using congestion management model is proposed. The
congestion management model that can mitigate a recurring/non-recurring congestion is constructed and the
preliminary design of the system (middleware system, control system, guidance drive system) is carried out. Passenger
Guidance System is configured by step for changing the external data into a form usable by the algorithm, step to
perform the congestion management algorithm using the real-time data and historical data, step to control device based
on the value that is calculated by congestion management algorithm, step to drive the device based on the information
in the control system and circulation guidance devices. In the future, detail design will be performed based on the
preliminary design. A prototype of the various devices according to the station structures and locations will be made.
The control module of guidance device will be developed.

Key Words : Congestion Management Model, Passenger Guidance System, Preliminary Design, Urban Transit,
Walking Guidance
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Congestion Detection (Historical Data)

Traffice

Classfication

‘condition Historical congestion data
MNHOMING | |y congesion it
Congesion Progress conditon Srorem &
Congestion 3 i
prediction & Congestion progress judgment Current congestion judgment
Judgment
Recuriing
Congestion Short-term future congestion detection Current congestion detection
detection l l
Short-term future congestion prediction Historical Data
Recurring
Congestion T
identifcation 1 Nen-recurring
- =M%, congestion
Management
Recurring
cengestion Proactive Management Reactive Management
management
Fig. 1. Recurring Congestion Management Algorithm
Table 1. Recurring Congestion Management Algorithm
Details
Step Research
* The main section monitoring technology
Traffic R . o
o -CCTV  installation  guideline  research &
conditions
L Management plan development
Monitoring . -
-Congestion Monitoring Study
» Congestion judgement research of railway station
-critical value and threshold of congestion
judgement (Case Study)
-congestion division algorithm based on the
congestion time/section (Recurring/Non-recurring)
* Historical Database building
-congestion historical DB design for Passenger
Congestion Guidance System
prediction -historical DB design of for passenger guidance
and System
judgment -time/section threshold value research
 Short-term future prediction research
-Critical value selection & data formulation to
determine the congestion of station
-short-term future congestion section prediction
model research using available data
-short-term future congestion duration prediction
model research using available data
. * Recurring congestion judgment criteria research
Recurring . J & AJ em P
Congestion -Optimal MOE selection or development considering
. congestion characteristic(congestion, duration etc)
detection .
of station
Recurring
congestion | Congestion check using CCTV etc

identification

Recurring
Congestion
Management

Recurring
development
-management system establishment depending on
congestion level (focusing on the existing cases of
recurring congestion)
-operation time decision algorithm establishment of
passenger guidance system according to congestion
level
Database building of recurring congestion time,
cause, duration etc)
creating scenario of optimal recurring congestion
management (If necessary)

congestion management technique
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Fig. 2. Critical Value of Recurring Congestion
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Congestion Detection (Historical Data)

Traffice Classifcation Tesorption T
condition Historical congestion data

Monitoring

Current congestion data

Congestion Frogress condiion fshart-t;

Congestion 3 i

prediction & Congestion progress judgment Current congestion judgment
judgment

Nen-recurring

Congestion Short-term future congestion detection
detection

Current congestion detection

Short-term future congestion prediction

Historical Data

Non-recurring
Congestin
identification

s | Recuing
Y&, congestion
Management

Nen-recurring
congestion Proactive Management
management,

Reactive Management

Fig. 3. Non-recurring Congestion Management Algorithm

Table 2. Non-recurring Congestion Management Algorithm

Details
Step Research
Traffic * The main _secnon 'momton_ng Fechnology
.. -CCTV installation guideline research &
conditions Management plan development
Monitoring g P p

-Congestion Monitoring Study

* Congestion judgement research of railway station
-critical value and threshold of congestion
judgement (Case Study)

Congestion | * Short-term future prediction research

prediction -Critical value selection & data formulation to

and determine the congestion of station

judgment -short-term future congestion section prediction

model research using available data

-short-term future congestion duration prediction

model research using available data

* Non-recurring congestion judgment criteria
research
-Optimal MOE selection or development
considering congestion characteristic(congestion,
duration etc) of station

Non-recurring
Congestion
detection

Non-recurring
congestion
identification

Congestion check using CCTV etc

* Non-recurring congestion management technique
development
-management system establishment depending on
congestion level (focusing on the existing cases
of non-recurring congestion)
-operation time decision algorithm establishment
of passenger guidance system according to
congestion level

* Database building of non-recurring congestion
time, cause, duration etc)

* creating scenario of optimal non-recurring
congestion management (If necessary)

Non-recurring
Congestion
Management
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—— Historical Data

Range (Threshold)

——— Non-recurrent congestion

Critical
value
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congestion
(System uptime)

Time
(System uptime)

Fig. 4. Critical Value of Non-recurring Congestion
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Data
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RecurringCongestion Manageme nt

Historical
Data
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Operatio n decision according o
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Normal recovey phase

Fig. 7. Congestion Management Algorithm Flow
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——— Historical Data

Range (Threshold)

recurrent congestion
none

RN

Critical
value

/- \

Peak time
Time
(System uptime)
Critical
value
./_ TN
-
T
fl —_—
L s e
congestion
(System uptime}
Time
(System uptime)

Fig. 8. Decision of Recurring/Non-recurring
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- STX(Start of Text) - WA A A] =}
- MType(Message Type): WAIA| 5
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- DADDR(Destination Address): WA A& 418 =9 F4 g
ENRES ID S AFE.
- Data Length: Data PayloadQ] Aol
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