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Fig 1. Task flow for the test algorithm

 

Fig 2. Simulation model

Fig 3. Brake curve for the 

normal state 

Fig 4. Brake curve for the 

emergency state 

Abstract - In this paper we deal with a design of the 
evaluation system to assess the vehicle operational control 
algorithm for Personal Rapid Transit(PRT) system. PRT 
system is different from the conventional rail traffic system in 
such point that the station is off-line so as to guarantee a 
very short headway. In this study we propose a evaluation 
system to assess the performance of the proposed vehicle 
control algorithm. The evaluation system is composed of 
virtual vehicles, central control system, virtual wayside 
facilities, monitoring equipments. In order to test the proposed 
evaluation system a test algorithm is used, which has been 
simulated in the combined simulation system between Labview 
Simulation Interface Toolkit and Matlab/Simulink.

1. Introduction

Congestion at road and air pollution problems in urban areas 
have encouraged to develop innovative travel modes. A 
innovative new transportation system providing many of the 
convenient features of private car, what is called  personal 
rapid transit(PRT) system,  offers a possibility to overcome 
the above mentioned problems. In this paper we propose a 
novel method to construct an evaluation system for PRT 
vehicle control algorithm, using VME Bus type PowerPC 
process module, I/O board and monitoring device. The basic 
purpose of the evaluation system is to test if the simulated 
control algorithm is designed properly or not. For the test it 
is necessary to provide the virtual operational environment 
which is very similar to the real operational environment. The 
virtual operational environment will be discussed later.
First the paper presents the quadratic equation to produce the 

brake curve for the vehicle  and then shows the vehicle 

control system for the simulation and proposes the evaluation 

system to test the simulated control algorithm. Finally we 

show the configuration of the virtual experimental set up to 

evaluate the simulated control algorithm.

2. Control System For Simulation 

The test algorithm has simple scenario such as shown in flow  

diagram of Fig. 1. In Fig. 1 the initial values for the 

parameters should be set to calculate the speed patterns of 

the both vehicles. The both vehicles are assumed that if there 

is no any activation for the emergency brake the both 

vehicles run on the gudeway at a constant speed. However 

once the preceding vehicle activates the emergency brake the 

rear vehicle should activate its emergency brake as soon as it 

recognizes the activation of the emergency brake in the 

preceding vehicle. In order for the implementation of this 

simple scenario it is necessary to simulate the designed test 

algorithm for the debugging purpose. Fig. 2 shows the 

simulation model which runs on the Matlab/Simulink platform. 

In the figure the preceding vehicle speed pattern and the Rear 

vehicle speed pattern blocks calculate the speed pattern of 

each vehicle based on the parameter information transferred 

from the Initial set block. 
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Fig 5. Simple configuration of the proposed evaluation system

Fig. 6 Windows for data flow

Fig. 7 Movement of the 

vehicle in front
Fig. 8 Movement of the 

vehicle in rear

Fig 3 and Fig. 4 show the simulation results. Fig. 3 is for the 
case of normal state. In this figure we see 1[sec] time delay 
in the rear vehicle to activate the brake, which means 6.7[m] 
in distance, due to the time duration to recognize the 
emergency brake activation in the preceding vehicle. But both 
vehicles reach the same final vehicle speed, 2.4[m]. with 1[sec] 
time difference. It is because the vehicle control command has 
set 0.3[m/s2] in both vehicles. In Fig. 4 speed patterns for the 
emergency state are shown. The rear vehicle activates its 
brake with 1[sec] time delay in comparison with the activation 
of the preceding vehicle. However the rear vehicle stops with 
some safe distance before the preceding vehicle dose. 

3. Evaluation System

In this section we deal with the configuration of the proposed 

evaluation system which is composed of virtual vehicle, central 

control system, virtual wayside facilities and monitoring device as 

shown in Fig. 7. The virtual vehicles can be implemented by using 

the several laptop computers which has the programed functions 

producing and displaying the vehicle status information. The number 

of the laptop computers can be arbitrary decided based on the 

system design. The central control system calculates the speed 

pattern of each vehicle using the information transferred from the 

virtual vehicles. In this paper we employ MPC7410 microprocessor 

based VNE bus processor module of Motorola Inc. including RS-232 

ports, ethernet ports and VMEVMI2536 I/O board. The ethernet 

ports are used to transfer the vehicle status information and the 

vehicle control information between the central control system and 

the virtual vehicles. The calculated results are transferred to the 

virtual wayside facilities that can be implemented using the PXI 

module of the National Instruments Corporation, by way of the 

RS-232 ports, I/O board and the relay block. The role of the virtual 

wayside facilities are to display the current status of each vehicle 

based on the information transferred from the central control system. 

The monitoring device is installed to check the status of the central 

control system, virtual wayside facilities and the virtual vehicles. It 

should be noted that we assumed there is no communication 

between the virtual vehicles to calculate the speed pattern using the 

on-board vehicle computer in the evaluation system. This is because 

we employed the centralized control method to control the vehicles, 

which means that the speed pattern for all vehicles are produced 

from the central control system

Fig. 6 shows data flow of the proposed evaluation system Vehicle to 
wayside and wayside to vehicle blocks show each parameters which 
are needed for the control of the vehicle and for monitoring of the 
vehicle status, respectively.

Fig 7 and 8 show the experimental results for the proposed 
evaluation system. In these figures we see that the proposed 
evaluation system works very well.  

3. Conclusions

In this paper we provided the simple operational scenario for 

the test algorithm which has been simulated in the 

environment of Matlab/Simulink. The simulation results 

showed the operational scenario worked very well in the 

virtual simulation environment. Finally we proposed the 

configuration of the evaluation system to test the simulated 

test algorithm, which is very plausible to the real operational 

environment. Finally, we have shown the test results of the 

proposed evaluation system, which works very well.

References

[1]. Ollie Mikosza, Wayne D. Cottrell, "MISTER and other New-Generation 

Personal Rapid Transit Technology", Transportation Research Board, 2007

[2]. Jun-Ho Lee, Ducko Shin, Yong-Kyu Kim, "A Study on the Headway of the 

Personal Rapid Transit System", Journal of the Korean Society for the 

Railway, Vol. 8, No. 6, pp. 586-591, 2005.

[3]. Jun-Ho Lee, Kyung-Ho Shin, Jea-Ho Lee, Yong-Kyu Kim, "A Study on the 

Construction of a Control System for the Evaluation of the Speed Tracking 

Performance of the Personal Rapid Transit System", Journal of the Korean 

Society for the Railway, Vol. 9, No. 4, pp. 449-454, 2006.

[4]. Markus Theodor Szillat, "A Low-level PRT Microsimulation", Ph. D. 

dissertation, University of Bristol, April 2001.

[5]. Duncan Mackinnon, "High Capacity Personal Rapid    Transit System 

Developments", IEEE Transactions on   Vehicular Technology, Vol. VT-24, 

No. 1, pp. 8-14, 1975

[6]. J.E. Anderson, "Control of Personal Rapid Transit",    Telektronikk 1, 2003

[7]. Bih-Yuan Ku, Jyh-Shing R. Jang, Shang-Lin Ho, "A modulized Train 

Performance Simulator for Rapid Transit DC Analysis", Proceedings of the 

2000 ASME/IEE Joint Railroad Conference, pp. 213-219, April, 2000.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


