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AUTOCON Documentation
April 11th, 2007

Background/Purpose

This document summarizes the application and logic of AUTOCON, a program that develops drive-access to transit connectors based on a series of logic rules. The purpose of this program is to generate a set of realistic drive-access connectors to avoid developing them manually. It is always good practice to review the results. This version of the program provides expanded reporting to assist the review process. 

There are major differences between this version and prior versions. The first is that the output files are in Cube’s PUBLIC TRANSPORT format. The second is that the connector cost now reflects virtually all of the travel components rather than just drive-access time. 

This program should be used only if the model was developed in Cube-Voyager.
AUTOCON is written in FORTRAN77 and FORTRAN90 using Compaq Visual Fortran v6.6. It has two source code files: AUTOCONX.F90 (main code) and DAVESUBS.F90 (generalized subroutines and function).

Input/Output Files

The program accepts one command-line argument. The ‘AM’ argument will execute program using peak skims and files. The ‘MD’ argument executes the program using off-peak skims and files.

The AUTOCON program reads seven files: (a) TRANSIT.MAS, master control file for user-written programs, (b) a station data file, (c) a manual connector over-ride file, (d) a zonal deletion file, (e) a node/coordinate file, (f) a transit line file and (g) a highway skim matrix in TRANPLAN format. 

The program looks for ten filename variables in TRANSIT.MAS. STATDATAFILE represents the station data file created in the model stream. XTRAAUTOFILEAM and XTRAAUTOFILEMD are the manual connector over-ride files for the peak and off-peak periods, respectively. AUTODELFILEAM and AUTODELFILEMD are the zonal deletion files for each period. NODESFILE is the node/coordinate file created in the model stream. TRANSITLINEFILE is the transit line file. RHSKIMS and FHSKIMS represent the highway skim files in Tranplan format for the peak and off-peak periods, respectively. AUTOCONRPT is the standard report file. AUTOAM and AUTOMD are the drive-access connectors in PT format. The COST value in these files represents the total cost of the connector. ACONLISTAM and ACONLISTMD are reports that break down the variables of the total cost. AUTODATAM and AUTODATMD are drive-access connectors in PT format. In these files, the COST represents only the drive-access time. These last two files are generated for analysis purposes and should not be used by the travel demand model.
AUTOCON also examines TRANSIT.MAS for 24 parameters. ZONESA is the total number of zones. ZONESI is the number of internal zones. CBDZONE is the number of a zone that best represents the core of the area’s Central Business District. DESCRIPTION is a character string that describes the alternative scenario. TERM is the assumed terminal time at the home end of the trip. NOPT is a usage flag on whether to take the shortest connector or find an alternate, second connector. If NOPT is one, it will try to find an alternate connector. Otherwise, AUTOCON will just use the shortest connector. BACKD and BACKPC are used to avoid excessive backtracking in the connectors. The backtracking methodology is designed to avoid situations where a drive-access connector is created when driving directly to the CBD would be faster or be a more direct path. BACKD is, essentially, the maximum distance a connector is able to backtrack. BACKPC is the amount of backtracking required as compared to the distance to the CBD. The defaults for BACKD and BACKPC are 4 miles and 30%, respectively. UNITS is the coordinate units per mile. For instance, if the coordinate system being used is State Plane feet, then the value of UNITS should be 5280.0. MAXMODE is the maximum mode number used in the model. A PREMIUMFLAG is assigned to each transit mode (i.e., modes 21 through MAXMODE). A flag of ‘1’ designates it as a premium mode; a flag of ‘0’ designates it as a non-premium modes. Premium modes are given priority in determining connectors. Additional prioritization may be required in areas with multiple premium modes (e.g., Southeast Florida). The additional prioritization can be specified using the MODEPRIORITY ranking. Each transit mode is assigned a ranking. The rankings operate like football rankings, where lower rankings denote higher priority. 
The remaining parameters assist in developing the total drive-access cost of the connector. VOTAM and VOTMD is the value of time, in dollars per hour, for the peak and off-peak periods, respectively. OVTRATIOAM and OVTRATIOMD is the ratio of the out-of-vehicle time to transit in-vehicle time coefficients for the peak and off-peak periods. These should be set to 2.0 if using the Florida transit modeling standards. AATRATIOAM and AATRATIOMD is the ratio of drive-access time to transit in-vehicle time coefficients for the peak and off-peak periods. These should be set to 1.5 if using the Florida transit modeling standards. AUTOCCPNR and AUTOCCKNR is the assumed auto occupancy for park-ride and kiss-ride trips. AOC is the auto operating cost in cents per mile. INFLTRANSITFARE, INFLAOC, and INFLPARKINGCOST are the inflation factors for transit fare, auto operating cost and parking cost, respectively. It is unlikely that these parameters will have a value other than 1.0.
AUTOCON produces four files: (a) drive-access connectors reflecting total cost in PT-format, (b) drive-access connectors reflecting only drive time in PT-format, (c) a listing of the total cost computations for each connector and (c) a report file.

Program Logic
AUTOCON begins by reading TRANSIT.MAS for the appropriate filenames and parameters. The filenames and parameters are echoed to screen and the report file. 

Next, the node coordinates, transit line file, station data are read. While the program is reading the transit line file, it identifies the routes that service the stations. The “best” route is associated with each station, with the priority flags determining which route is best. The program then reads in the user-specified over-rides and short delete zones. 
With all the information, AUTOCON then begins looping through the skim tables. A preliminary connector is generated if a station exists on the J-zone. The total cost of the auto-access leg is computed. Specifically, the cost function is:
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where:
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InRangeTime is the time spent driving within the specified range of the station


OutRangeTime is the time spent driving outside the specified range of the station


AATRatio is the ratio of drive-access time to transit in-vehicle time


[image: image3.wmf](

)

ncy

AutoOccupa

e

ValueOfTim

InflAOC

AOC

Dist

t

WAutoOpCos

*

*

*

=



Dist is the distance in miles from the origin zone to the transit station

AOC is the auto operating cost

InflAOC is the inflation factor for auto operating cost


ValueOfTime is the amount of perceived time that occurs given a specified cost

AutoOccupancy is the auto occupancy for the sub-mode.
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ValueOfTime is the amount of perceived time that occurs given a specified cost


StationParkingCost is the station parking cost in cents


InflParkCost is the parking cost inflation factor


AutoOccupancy is the auto occupancy for the sub-mode.
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PNRAccessTime is the station access time 


OVTRatio is the ratio of out-of-vehicle time to transit in-vehicle time
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Term is the terminal time for the origin zone

OVTRatio is the ratio of out-of-vehicle time to transit in-vehicle time

If two or more connectors are generated for an origin zone, the logic for determining the second connector is enacted via the NOPT flag. The back-tracking and over-ride logic are subsequently applied. If the connectors fulfill the back-tracking tests and are not deleted via user-specified over-rides, the connectors are written to the two output files with the total cost computations detailed in the respective report. 
File Formats/Examples
This section details the formats or, where more appropriate, examples of the input and output files used by this program. 

TRANSIT.MAS (example)
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STATDATAFILE
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NODESFILE

	Field
	Columns
	Format
	Description

	1
	1-6
	I6
	Node number

	2
	7-16
	F10.2
	X-coordinate

	3
	17-26
	F10.2
	Y-coordiante


XTRAAUTOFILEAM & XTRAAUTOFILEMD
	Field
	Columns
	Format
	Description

	1
	1
	A1
	If blank, program will add this link
If a dash (ASCII character 45), program will remove this link 

	2
	3-8
	I6
	Origin node number

	3
	9-14
	I6
	Station node number

	4
	15-24
	F10.2
	Total cost of over-ride link


AUTODELFILE
	Field
	Columns
	Format
	Description

	1
	1-5
	I5
	Origin zone number; all connectors from this zone will be removed


TRANSITLINEFILE (snippet)


[image: image9]
RHSKIMS & FHSKIMS
	Table
	Description

	1
	Tolls/Cost

	2
	Distance in hundredths of miles

	3
	Free-flow time in hundredths of minutes

	4
	Congested time in hundredths of minutes


AUTOCONRPT (snippet)
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AUTOAM & AUTOMD (snippet)
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ACONLISTAM & ACONLISTMD (snippet)
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AUTODATAM & AUTODATMD (snippet)
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; Rewalk program files


DESCRIPTION                  BetaTest


FLEGINAM                     NTLEG1PK_TEM.NTL


FLEGINMD                     NTLEG1OP_TEM.NTL


FLEGOUTAM                    NTLEG1PK_B00.NTL


FLEGOUTMD                    NTLEG1OP_B00.NTL


FPCWALKIN                    PCWALK_00B.DAT


FPCWALKOUT                   PCWALK_B00.DAT


; Rewalk parameters


WALKSPD                       2.5


AVGWALK                       0.5


MINPCW                       15


ZONESA                        653


; AutoCon-Related Files


; Input


StatDataFile                 STATDATA_00B.DAT


XtraAutoFileAM               XTRAAUTO_00B.DAT


XtraAutoFileMD               XTRAAUTO_00B.DAT


AutoDelFileAM                AUTDELAM_00B.DAT


AUTODELFILEMD                AUTDELMD_00B.DAT


NodesFile                    NODES.DAT


TransitLineFile              TROUTE_00B.LIN


RHSKIMS                      RHSKIMTT.B00


FHSKIMS                      FHSKIMTT.B00


; Output


AUTOCONRPT                   AUTOCON.OUT


AUTOAM                       NTLEG2AM_B00.NTL


AUTOMD                       NTLEG2MD_B00.NTL


; AutoCon Parameters


ZONESI                        630


CBDZONE                       143


TERM                          2.00


DEF                           2.00


NOPT                         1


BACK                         1


BACKD                         0.25


BACKPC                        0.05


UNITS                        1609.04240


MAXMODE                       37


MODENUM (not used)            21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37


PREMIUMFLAG                    0  1  0  1  1  1  1  0  0  0  0  1  0  1  1  1  1


MODEPRIORITY                   7  5  7  2  1  4  3 10 10 10  7  5  7  2  1  4  3


VOTAM                         6.00


VOTMD                         3.00


OVTRATIOAM                    2.00


OVTRATIOMD                    2.00


AATRATIOAM                    1.50


AATRATIOMD                    1.50


AUTOCCPNR                     1.20


AUTOCCKNR                     1.20


AOC                           9.50


InflTransitFare               1.00


InflAOC                       1.00


InflParkingCost               1.00


AUTODATAM                    NTLDA2AM_B00.NTL


AUTODATMD                    NTLDA2MD_B00.NTL


ACONLISTAM                   NTLEG2AM_B00.PRN


ACONLISTMD                   NTLEG2MD_B00.PRN





   1  3679    77  4.00   100   150   150   1.5   1.0  1 Test PNR #1


   2  2373    86  4.00   200   200   200   2.0   1.0  1 Test PNR #2


   3  3551   178  4.00   300   250   250   2.5   1.0  1 Test PNR #3


   4  3467    48  4.00   400   300   300   3.0   1.0  1 Test PNR #4





;;<<PT>><<LINE>>;;


LINE NAME="Rt10 Shuttle", LONGNAME="Rt 10 Shuttle", ONEWAY=T,


     TIMEFAC=1, CIRCULAR=F, HEADWAY[1]=60, HEADWAY[2]=60, MODE=31,


     OPERATOR=1, N=2849, -2886, 2909, -2922, 2949, -2968, -2976,


     -2986, 2983, -2984, 2982, -2981, 2990, 2989, 2988, 2992, 2993,


     2995, -2987, -2946, 2929, -2864, 2870, 2863, 2816, 2690, -2669,


     2633, 2635, 2636, -2634, 2646, 2672, 2695, 2696, -2697, 2710,


     2711, 2730, 2745, 2775, 2777, 2802, -2801, 2800, -2797, 2799,


     -2798, -2793, -2820, 2849


LINE NAME="Rt11 E Main ", LONGNAME="Rt 11 E Main CombeeRd",


     ONEWAY=T, TIMEFAC=1, CIRCULAR=T, HEADWAY[1]=60, HEADWAY[2]=60,


     MODE=31, OPERATOR=1, N=2849, -2820, -2793, -2798, 2799, -2797,


     2800, -2801, 2802, -2824, 2855, -2832, -2825, 2819, 2812,


     -2822, -2868, 2871, -2872, -2866, 2865, -2864, 2874, 2867,


     2692, 2693, 2690, 2669, 2633, -2665, -2675, -2674, -2686,


     -2734, 2736, -2737, 2766, -2765, 2764, 2769, -2767, 2666,


     -2591, 2557, -2591, -2666, -2767, 2768, -2761, 2762, 2845,


     3009, 2847, 3065, 3185, 3187, 3212, 3216, -3138, -3119, 3061,


     -3018, -2869, 2806, 2805, 2817, -2861, -2862, 2863, 2816, 2690,


     2693, 2692, -2694, 2695, 2696, -2697, 2710, 2711, 2730, 2745,


     2775, 2777, -2802, -2801, -2800, -2797, -2799, -2798, -2793,


     -2820, 2849


LINE NAME="Rt20 GrovePk", LONGNAME="Rt 20 Grove Pk Crys Lk",


     ONEWAY=T, TIMEFAC=1, CIRCULAR=T, HEADWAY[1]=60, HEADWAY[2]=60,


     MODE=31, OPERATOR=1, N=2849, -2886, -2909, -2908, 2904, -2905,


     2906, -2907, -2902, -2923, 2951, 2950, -2956, 2959, 2958, 2955,


     2938, 2946, 2987, 3038, 3057, 3124, 3153, 3227, 3224, 3216,


     3212, 3187, 3185, 3208, 3207, 3206, 3011, 3019, 3011, 3206,


     3304, 3356, 3375, 3403, 3456, 3455, 3456, 3403, 3375, 3356,


     3354, 3358, 3006, 2007, 3292, -3244, 3208, 3185, 3187, 3212,


     3216, 3224, 3227, 3153, 3124, 3057, 3038, 2987, 2946, 2938,


     2955, 2958, 2959, -2956, 2950, 2951, -2923, 2902, 2881, -2855,


     -2857, 2856, -2860, 2859, -2858, 2849





AUTO CONNECT PROGRAM


  4/11/ 7                                                               13:43:55





 RUN: BetaTest








 RUNNING AM PERIOD AUTO CONNECTOR PROGRAM.








 NUMBER OF AUTOCON FILES READ FROM TRANSIT.MAS = 16





  1  RHSKIMS                      RHSKIMTT.B00


  2  FHSKIMS                      FHSKIMTT.B00


  3  NODESFILE                    NODES.DAT


  4  STATDATAFILE                 STATDATA_00B.DAT


  5  XTRAAUTOFILEAM               XTRAAUTO_00B.DAT


  6  XTRAAUTOFILEMD               XTRAAUTO_00B.DAT


  7  AUTODELFILEAM                AUTDELAM_00B.DAT


  8  AUTODELFILEMD                AUTDELMD_00B.DAT


  9  AUTOAM                       NTLEG2AM_B00.NTL


 10  AUTOMD                       NTLEG2MD_B00.NTL


 11  AUTOCONRPT                   AUTOCON.OUT


 12  TRANSITLINEFILE              TROUTE_00B.LIN


 13  AUTODATAM                    NTLDA2AM_B00.NTL


 14  AUTODATMD                    NTLDA2MD_B00.NTL


 15  ACONLISTAM                   NTLEG2AM_B00.PRN


 16  ACONLISTMD                   NTLEG2MD_B00.PRN





 AUTOCON PARAMETERS USED


  1 ZONESA                653


  2 ZONESI                630


  3 CBDZONE               143


  4 DESCRIPTION    BetaTest


  5 TERM                 2.00


  6 BACKD                   1


  7 UNITS                0.25


  8 MAXMODE              0.05


  9 PREMIUMFLAG      1609.04236


 10 MODEPRIORITY           37


       Mode Numbers 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37


 11 VOTAM            0  1  0  1  1  1  1  0  0  0  0  1  0  1  1  1  1


 12 VOTMD            7  5  7  2  1  4  3 10 10 10  7  5  7  2  1  4  3


 13 OVTRATIOAM           0.10


 14 OVTRATIOMD           0.20


 15 AATRATIOAM           2.00


 16 AATRATIOMD           2.00


 17 AUTOCCPNR            1.50


 18 AUTOCCKNR            1.50


 19 AOC                  1.20


 20 INFLTRANSITFARE      1.20


 21 INFLAOC              9.50


 22 INFLPARKINGCOST      1.00


 23                      1.00


 24                      1.00





 NEXT NODE:   6501


 Reading mode: 31  line:                    Rt10 Shuttle


 …





NT LEG=     1-  3467 MODE=  2 DIST=  4.27 COST=   41.24 ONEWAY=T


NT LEG=     2-  2373 MODE=  2 DIST=  8.53 COST=  101.00 ONEWAY=T


NT LEG=     2-  3679 MODE=  2 DIST=  9.20 COST=  102.00 ONEWAY=T


NT LEG=     2-  3467 MODE=  2 DIST=  4.57 COST=  103.00 ONEWAY=T


NT LEG=     2-  3551 MODE=  2 DIST=  9.17 COST=  104.00 ONEWAY=T


NT LEG=     3-  2373 MODE=  2 DIST=  7.60 COST=  201.00 ONEWAY=T


NT LEG=     3-  3679 MODE=  2 DIST=  9.48 COST=  202.00 ONEWAY=T


NT LEG=     3-  3467 MODE=  2 DIST=  4.85 COST=  203.00 ONEWAY=T


NT LEG=     3-  3551 MODE=  2 DIST=  9.45 COST=  204.00 ONEWAY=T


NT LEG=     8-  3467 MODE=  2 DIST=  3.52 COST=   35.32 ONEWAY=T


NT LEG=    16-  3679 MODE=  2 DIST=  3.74 COST=   29.38 ONEWAY=T


NT LEG=    20-  3467 MODE=  2 DIST=  4.33 COST=   44.32 ONEWAY=T


NT LEG=    24-  2373 MODE=  2 DIST=  5.21 COST=   91.14 ONEWAY=T


NT LEG=    29-  2373 MODE=  2 DIST=  3.91 COST=   31.67 ONEWAY=T


NT LEG=    32-  3467 MODE=  2 DIST=  1.78 COST=   29.91 ONEWAY=T


NT LEG=    33-  3467 MODE=  2 DIST=  1.31 COST=   27.59 ONEWAY=T


NT LEG=    42-  3551 MODE=  2 DIST=  3.66 COST=   34.88 ONEWAY=T


NT LEG=    42-  3467 MODE=  2 DIST=  2.97 COST=   34.44 ONEWAY=T








DRIVE-ACCESS LEG COMPONENT BREAKDOWN








              STATION DATA                         DRIVE-ACCESS TIME                       AUTO OPERATING COST     WGTD PARK & ACCESS TIME  TOTAL


     I  NODE    RNG   DIST   IDAT   ODAT  WODAT   TDAT   AATR   WGTD   AOCR    AOC   INFL    VOT     AO   WGTD  WPARK   WACT  WTERM   SUBT   WGTD


   ---  ----    ---   ---+   ----   ----  -----   ----   ----   ---+   ----   ----   ----    ---    ---   ---+  -----   ----  -----   ---+  ----+





     1  3467   0.04   4.27   7.04   0.47   3.21  10.24   1.50  15.36   9.50  40.57   1.00   0.10   1.20   3.38  12.50   6.00   4.00  22.50  41.24


     2  2373          8.53                                                                                                                 101.00


     2  3679          9.20                                                                                                                 102.00


     2  3467          4.57                                                                                                                 103.00


     2  3551          9.17                                                                                                                 104.00


     3  2373          7.60                                                                                                                 201.00


     3  3679          9.48                                                                                                                 202.00


     3  3467          4.85                                                                                                                 203.00


     3  3551          9.45                                                                                                                 204.00


     8  3467   0.04   3.52   6.69   0.00   0.00   6.69   1.50  10.03   9.50  33.44   1.00   0.10   1.20   2.79  12.50   6.00   4.00  22.50  35.32


    16  3679   0.04   3.74   8.78   0.00   0.00   8.78   1.50  13.17   9.50  35.53   1.00   0.10   1.20   2.96   6.25   3.00   4.00  13.25  29.38


    20  3467   0.04   4.33   7.82   0.64   4.45  12.26   1.50  18.39   9.50  41.14   1.00   0.10   1.20   3.43  12.50   6.00   4.00  22.50  44.32


    24  2373   0.04   5.21   7.92   2.40  39.19  47.12   1.50  70.68   9.50  49.50   1.00   0.10   1.20   4.12   8.33   4.00   4.00  16.33  91.14


    29  2373   0.04   3.91   8.16   0.00   0.00   8.16   1.50  12.24   9.50  37.15   1.00   0.10   1.20   3.10   8.33   4.00   4.00  16.33  31.67


    32  3467   0.04   1.78   4.00   0.00   0.00   4.00   1.50   6.00   9.50  16.91   1.00   0.10   1.20   1.41  12.50   6.00   4.00  22.50  29.91


    33  3467   0.04   1.31   2.70   0.00   0.00   2.70   1.50   4.05   9.50  12.45   1.00   0.10   1.20   1.04  12.50   6.00   4.00  22.50  27.59


    42  3551   0.04   3.66   8.38   0.00   0.00   8.38   1.50  12.57   9.50  34.77   1.00   0.10   1.20   2.90  10.42   5.00   4.00  19.42  34.88





NT LEG=     1-  3467 MODE=  2 DIST=  4.27 COST=   10.24 ONEWAY=T


NT LEG=     8-  3467 MODE=  2 DIST=  3.52 COST=    6.69 ONEWAY=T


NT LEG=    16-  3679 MODE=  2 DIST=  3.74 COST=    8.78 ONEWAY=T


NT LEG=    20-  3467 MODE=  2 DIST=  4.33 COST=   12.26 ONEWAY=T


NT LEG=    24-  2373 MODE=  2 DIST=  5.21 COST=   47.12 ONEWAY=T


NT LEG=    29-  2373 MODE=  2 DIST=  3.91 COST=    8.16 ONEWAY=T


NT LEG=    32-  3467 MODE=  2 DIST=  1.78 COST=    4.00 ONEWAY=T


NT LEG=    33-  3467 MODE=  2 DIST=  1.31 COST=    2.70 ONEWAY=T


NT LEG=    42-  3551 MODE=  2 DIST=  3.66 COST=    8.38 ONEWAY=T


NT LEG=    42-  3467 MODE=  2 DIST=  2.97 COST=    6.39 ONEWAY=T


NT LEG=    46-  2373 MODE=  2 DIST=  3.18 COST=    7.30 ONEWAY=T


NT LEG=    52-  3679 MODE=  2 DIST=  2.22 COST=    6.56 ONEWAY=T


NT LEG=    58-  2373 MODE=  2 DIST=  1.99 COST=    5.25 ONEWAY=T


NT LEG=    60-  3679 MODE=  2 DIST=  5.08 COST=   33.39 ONEWAY=T
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