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Abstract. The congestion state models are established for three traffic modes of city railway
hubs. According to visual and psychological characteristics of passengers, a new dynamic
guidance sign system is designed to release transfer information. The identification and
continuity level of information on guidance signs are evaluated to make the design more
reasonable. The research would provide a new design and evaluation method for transfer
information guidance system in city railway hubs.

1. Introduction
With the development of economy, the carrying capacity of railway increased, which required rapid
grooming for passengers in city railway hubs [1-2]. However, in many domestic railway hubs, the
defective design of guidance signs caused great inconvenience for transfer behaviors. Studies on
guidance sign design of city railway hubs mainly focus on the line shape of access channel, but little
has been done on the size and subsidiary facilities in exit channel. As the contents and formation of
guidance signs are puzzling with non-uniform standards, departing passengers tend to be stranded,
which cause a decreased operation efficiency of hubs [3].

In this case, a new method of dynamic guidance sign design was proposed to face the challenge and
improve the performance of information guidance system for transfer passengers.

2. Congestion State Models for Various Transfer Modes

Bus, subway and taxi are three of the most important transfer modes for departing passengers in city
railway hubs. The operation condition is mainly influenced by departure frequency, fare, loading rate,
level of other service and so on [4].

Assume that the number of arriving passengers at current time is Nt, the proportion of passengers

transferring by bus, subway and taxi arer,,77, and 77, respectively. In order to reflect the real-time

operation condition of transfer modes, a group of congestion degree models were set up by comparing
the number of arriving passengers with carrying capacity for various transfer modes.
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2.1 Congestion State Model for Bus

Bus transfer site for hubs include originating station and passing station. Then buses can be classified
into originating bus and passing bus, the condition of which must be described respectively. As the
loading rate of bus is defined, the congestion state model is as below:

N 771
NQs* Ay Noll-Qg

1)

CB:M

At

Where, Cg is noted as the loading rate of bus at current time; AT is the time interval of

information updates on guidance signs; At1 and At are the departure interval for originating bus

and passing bus respectively; Ny and N2 are the number of bus lines for them respectively; @ is the

average loading rate of passing bus at current time, which can be tested by automatic vehicle

monitoring system for urban public transport; Qg is the maximum number of loading passengers for
one bus.

2.2 Congestion Degree Model for Subway

For subway, the congestion state model is described as follows:
N, 4+ p
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Where, Cg is noted as the loading rate of subway at current time; QS is the maximum number of
loading passengers for one subway train; N3 is the number of subway lines; £ is the allocation

coefficient of subway for nearby resident trip; At3 is the departure interval of subway.

2.3 Congestion Degree Model for Taxi
As taxi arrive at transfer site with no regularity, passengers wait for taxi with a sense of tolerance.
Suppose there is a tolerance limit of waiting time, over which the operation condition of taxi would be
considered as congested, the congestion state model is established, as shown in equation (3).
_ N 773

cat ,Q, )

Where, C1 is noted as the loading rate of taxi at current time; @ is the average arrival rate
(leaving rate) of taxi; tg is the passenger tolerance limit of waiting time; Qr is the maximum number
of loading passengers for one taxi during the rush hour; & is the correction coefficient for taxi, which

is set as 1, 0.8 and 0.6 respectively during three periods of time such as 7:00~11:00, 11:00~20:00 and
20:00~7:00 next day.

T

3. Release of Dynamic Guidance Information

The basic philosophy of transfer information release is put forward. According to passenger transfer
demand, the transfer information on guidance signs in exit channel is selected. Based on a learning
concept, the performance of identification and continuity of information is taken into account. Base on
the visual and psychological characteristics of passengers, LED guidance signs with different colors
will be applied to release the abstract operation condition information, including dynamic congestion
state information and other basic information for various transfer modes.



AEMCME 2019 IOP Publishing
IOP Conf. Series: Materials Science and Engineering 563 (2019) 042005 doi:10.1088/1757-899X/563/4/042005

3.1 Design of Dynamic Guidance Signs with Congestion State Information

As the carrying capacity of bus is low, passengers with baggage tend to transfer by a more convenient
mode such as subway or taxi instead of bus. Thus, the upper limit of congestion degree is relatively
small. While for subway with a great carrying capacity, the upper limit is larger. Although taxi service
is flexible and convenient, passengers seldom waited very long but would switch to other modes, so a
large upper limit is not suitable [5-6]. The congestion degree, congestion state and displayed color of
information on guidance signs are listed in Table 1.

Table 1. Congestion degree of transfer modes and displayed color of information.

Congestion degree Congestion state Displayed color
Above 1.5 Severely crowded Red

1.2~15 Crowded Orange
1.0~1.2 Slightly crowded Yellow
0.9~1.0 Almost crowded Yellow-green
Below 0.9 Free Green

After reading the dynamic congestion information on guidance signs, passengers choose transfer
mode according to their own value orientation. The dynamic information includes title and iron of
transfer mode, scrollbar reflecting crowding indication, walking direction and so on[7], which is

shown in figure 1.
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Figure 1. Congestion state information on dynamic guidance signs.
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3.2 Design of Dynamic Guidance Signs with Basic Transfer Information

Basic guidance information includes fare, transfer lines, added service, time, weather conditions and
some kindly reminders [8]. The real-time information on LED display board refreshes regularly.
According to relevant survey, 70% of passengers accept week information easily while only 30% of
them prefer date information. Thus it is necessary to release time information by week instead of date
to ensure the reliability and integrity of information.
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FEE INDICATION, SUBWAY

LINE 04: ¥2.00, 3.00, 5,00
LINE 05: ¥ 2.00, 3.00, 5,00
LINE 10: ¥ 2.00, 3.00, 5.00

CHECK THE TICKET MACHINE FOR DETAILS
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FEE INDICATION, BUS

REGULAR VEHICLES ¥1.00; ¥0.80 FOR IC CARD USERS.
AIR-CONDITIONED VEHICLES ¥2.00; ¥ 1.80 FOR IC CARD USERS.

Figure 2. Basic transfer information on dynamic guidance signs.

4. Performance Evaluation of Transfer Information Guidance System
The performance of transfer guidance system is measured by identification and continuity level of
information.

4.1 Identification Level of Transfer Information
The identification level of information shows whether the information can be found and understood
exactly by passengers in the shortest time. It is measured by the average time for passengers to
recognize information [9-10], as shown in equation (4).
T=+T,)/N 4)
Where, T is noted as the average time to recognize information; N is the total number of transfer
guidance signs; T, is the time to seek for dynamic information, which is consist of refresh time of



AEMCME 2019 IOP Publishing
IOP Conf. Series: Materials Science and Engineering 563 (2019) 042005 doi:10.1088/1757-899X/563/4/042005

information, reaction time and sight moving time of passengers; T, is the time to understand the

meaning of information, which can be calculated as follows:
T,=D/V (5)
Where, D refers to the amount of information of a single guidance sign; V is the understanding rate
of information for a walking passenger, which is taken as 150 unit / minute.

4.2 Continuity Level of Transfer Information

When Passengers receive useful information on a guidance sign but cannot find the next one, they may
feel panic. With the loss of information, the sense of panic may grow stronger. In this case, it is
necessary to evaluate the continuity level of information on guidance signs, as shown in Equation(6).

C=1-2Ly/2.L ©)
ij i
Where, C is the continuity level of information on guidance signs; L, is the length of transfer path

i; Ly is the information loss space of gap j between two guidance signs along transfer path i, which is
expressed as follows:

L;=L;-L @)
Where, L;is the length of gap j between two guidance signs; L. is the maximum identification

distance for passengers to recognize the title or icon on guidance signs and decide to seek for detailed
information on next sign or not.

5. Conclusion

For higher operation efficiency of city railway hubs, a reasonable transfer guidance system is essential
for departing passengers. A new dynamic guidance sign system is designed by congestion state models
of various transfer modes. The performance of this system is evaluated by identification and continuity
level of information. The research would provide a new design and evaluation method for transfer
information guidance system in city railway hubs.

References

[1] Xu Liang-jie, Wang Bo, Zhang Wen-bin. A Disaggregate Model of Traffic Mode Split Forecast
for Public Events[C]. 2009 International Conference on Computational Intelligence and
Software Engineering (CiSE 2009), Wuhan, Hubei, China. VVol.5, 2, 89.

[2] Zhang Wenbin, Zhu Shunying, Wang Bo, Du Zhigang, Wang Hong. Study on Reasonable Length
of Long Steep Slope on Freeway Based on Actual Loading Rate[C]. 2nd International Asia
Conference on Informatics in Control, Automation and Robotics, (CAR 2010), Wuhan,
Hubei, China. VVol.2, 425-428.

[31 JIAN Fan. Analysis and Study of Joining and Cooperation between Urban Rail Traffic and Other
Modes [J]. Journal of Northern Jiaotong University, 2001, 25(4): 108-110.

[4] SHENG Zhigian, ZHAO Boping. Methodology of Transport Junction Design Based on the
Exchange in Railed Transport [J]. City Planning Review, 2004(10): 87-90.

[5] Daamen, w. S P H. Experimental Research of Pedestrian Walking Behavior [J]. Transportation
Research Record, 2003.

[6] Daamen, w. S P H. Controlled Experiments to Derive Walking Behavior [J]. European Journal of
Transport Instructure Research, 2003.

[71 ZHU Hong, ZHAN Qinchuan. Research on Colors for Logo Design and its Application [J]. Art
and Design, 2009, 6(3): 53-55.

[8] Yang Xiaoguang, Zhang Jue, Zhang Haijun. Analysis of Traffic Information Service in Urban
Rail Transit Hubs [J]. Urban Mass Transit, 2004(5): 21-24.

[91 CAO Peng, WU Wen-jing, JUAN Zhi-cai. Study on Drivers Comprehension of Traffic Signs


http://dlib.edu.cnki.net/KNS50/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=BFJT&NaviLink=%e5%8c%97%e6%96%b9%e4%ba%a4%e9%80%9a%e5%a4%a7%e5%ad%a6%e5%ad%a6%e6%8a%a5
http://dlib2.edu.cnki.net/KNS50/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=CSGH&NaviLink=%e5%9f%8e%e5%b8%82%e8%a7%84%e5%88%92
http://dlib.edu.cnki.net/KNS50/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=YSLL&NaviLink=%e8%89%ba%e6%9c%af%e4%b8%8e%e8%ae%be%e8%ae%a1(%e7%90%86%e8%ae%ba)
http://dlib.edu.cnki.net/KNS50/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=YSLL&NaviLink=%e8%89%ba%e6%9c%af%e4%b8%8e%e8%ae%be%e8%ae%a1(%e7%90%86%e8%ae%ba)
http://ckrd.cnki.net/GRID20/Navi/Bridge.aspx?LinkType=IssueLink&DBCode=cjfd&TableName=cjfdyearinfo&Field=BaseID*year*issue&Value=YSLL*2009*03&NaviLink=%e8%89%ba%e6%9c%af%e4%b8%8e%e8%ae%be%e8%ae%a1(%e7%90%86%e8%ae%ba)
http://dlib.edu.cnki.net/KNS50/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=GDJT&NaviLink=%e5%9f%8e%e5%b8%82%e8%bd%a8%e9%81%93%e4%ba%a4%e9%80%9a%e7%a0%94%e7%a9%b6

AEMCME 2019 IOP Publishing
IOP Conf. Series: Materials Science and Engineering 563 (2019) 042005 doi:10.1088/1757-899X/563/4/042005

Based on Information Measurement [J]. Journal of Highway and Transportation Research
and Development, 2006, 23(9): 119-120.

[10] JIANG Haifeng, HAN Wenyuan, ZHANG Zhiyong. Study of Relationship between Word Height
and Recognition for Traffic Guide Signs [J]. Journal of Highway and Transportation
Research and Development, 2009, 26(7): 117-1109.


http://dlib.edu.cnki.net/KNS50/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=GLJK&NaviLink=%e5%85%ac%e8%b7%af%e4%ba%a4%e9%80%9a%e7%a7%91%e6%8a%80
http://dlib.edu.cnki.net/KNS50/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=GLJK&NaviLink=%e5%85%ac%e8%b7%af%e4%ba%a4%e9%80%9a%e7%a7%91%e6%8a%80
http://dlib.edu.cnki.net/KNS50/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=GLJK&NaviLink=%e5%85%ac%e8%b7%af%e4%ba%a4%e9%80%9a%e7%a7%91%e6%8a%80
http://dlib.edu.cnki.net/KNS50/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=GLJK&NaviLink=%e5%85%ac%e8%b7%af%e4%ba%a4%e9%80%9a%e7%a7%91%e6%8a%80

