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Estimating alighting stops of smart card public transportation

passengers based on travel patterns
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2. Design and Research Institute of CTCE Group, Hefei 230023, China)

Abstract; Analyzing and mining the data of Advance Public Transportation Systems can provide scientific decision-
making basis for urban public transportation planning and management. In flat-rate automated fare collection
system, alighting stops information of the passengers is not available directly. The existing method can only
determine part of alighting stops, which is a limiting factor for the application of smart card data. According to
time-spatial regularity of transit travel, this paper presents the method of estimating alighting stops based on
commuting travel patterns and related travel patterns. Commuting OD is judged by commuting regularity, and then
the alighting stops of commuting trips are estimated on the basis of commuters’ residences and work places. Based
on long-term time-spatial correlation of travels, alighting stops are estimated by matching the related travels. The
algorithm was implemented, and the experiment and accuracy analysis were carried out using large-scale actual
data. The results show that the method can help improve the ratio of estimating alighting stops effectively, and the
accuracy ratio reached 87. 90%. This can be used in practical work of public transportation planning and manage-
ment.
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Tab. 1 Fields description of research data
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Tab. 2 Statistics of trip chain method calculation results

WiH Ji— i Ji = JA JA 1
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Tab. 3 Statistics of commuting OD calculation results

12]
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R meamdg REaag o mpamdg RaEg mpemld REg ek BaEg mpeik
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EEEER 18 647 15 758 18 827 16 012 19 799 15 753 20 121 16 513 20 082 15 800
Br5reml/ % 49.9 44.6 51.6 45.5 52.3 14.7 52.1 45. 4 51.9 40.5
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IC_Date IC_Time Bus_ID Route_ID listno Direction_ID  Boarding_StopID  Boarding_StopName  Alighting_StopID  Alighting_StopName  Notes
9.  2008120500:00:00000 142000 001164 000002 841104755116 | 0000020008  HBAMM NULL NULL NO
9.  2008120500:0000000 175900 001164 000002 841104755191 T 0000021015 AT 0000021006  Hfmth Commuter2-0D
9.  2008120500:0000000 202300 001164 000002 841104755223 | 0000020004  HEHKh 0000020017 &RBAI1R %3
9.  200812050000.00000 221600 001164 000002 841104755260 T 0000021017 EHPA’1R 0000021012 EHPA =l |
9.  2008120500.00:00000 102600 001165 000002 841105097987 | 0000020003  AFRFH, 0000020017 AR g2
9.  2008120500:00:00000 1530:00 001165 000002 841105098102 T 0000021001  FERKO 0000021003  HEWH 352
9.  2008120500:0000000 175500 001165 000002 841105098145 | 0000020017 EPESIR 0000020008 FfEHR Commuter2:0D
9.  2008120500:0000000 11:1800 000537 000222 691089577690 T 0002220024  KEAU NULL NULL NO
9.  2008120500:0000000 151300 000537 000222 691089577725 | 00221014 RpER NULL NULL NO
9.  2008120500.00:00000 08:0200 001157 000002 841104759873 T 0000021007  ABHZIE 0000021001 HERO Commuter2-0D
9.  2008120500.00:00000 10:0500 001157 000002 841104759930 | 0000020017 BRI H NULL NULL NO
9.  2008120500.00:00000 170400 001157 000002 841104760059 T 0000021017 BRI H 0000021006  FHfth Commuter2-0D
9.  2008120500:00.00000 171900 001551 000032 691089563056 T 0000320001 HFEH NULL NULL NO
9.  200812050000.00000 173500 001551 000032 691089563068 T 0000320025 KR 0000320007  ARFAL Commuterz0D _
‘< m ) . ’
Q e, | KEVIN-PC (10.50 RTM) | kevin-PC\kevin (59) | master | 00:00:01 | 37712 7

2 RlF1XIEFZHFRER
Fig. 2 Calculation results of the records that only used once in a single day

IC_Date IC_Time Bus_ID Route_ID listno Direction_ID  Boarding_StoplD  Boarding_StopName ~ Alighting_StopID  Alighting_StopName  Notes -
205 2008-120500:00.00000 154800 001070 000017 691089410167 | 0000171011 fRHHH NULL NULL NO I
206 2008-120500:00:00000 162200 001070 000017 691083410172 | 0000171028  ARES 0000171008  H—ik iR
207 2008120500:00:00000 170600 001070 000017 691089410186 T 0000170031 PR 0000170022  AREE Commuter{-OD
208 2008-120500:00.00000 171200 001070 000017 691089410188 T 0000170028  SHPRLEE 0000170020  ARKE Commuter-2-0D
209 2008-120500:00.00000 17:36:00 001070 000017 691089410217 T 000170018 HRERE 0000170013 &BO%KE 5l
210 2008-120500:00:00000 193500 001070 000017 691083410249 | 0000171028  ARES NULL NULL NO
211 2008120500:00:00000 073200 001071 000017 691089398628 T 0000170032 ALK 0000170026  fPRALA Commuterz0D
212 2008120500:00:00000 074400 001071 000017 691089398642 T 0000170026 HPRALA 0000170014  FEBS Commuterz0D
213 2008-120500:00.00000 093300 001071 000017 691089398673 L 0000171018 §itiBE NULL NULL NO
214 2008-12050000:00000 09:3500 001071 000017 691089398674 | 0000171019 ¥FHIEHA 0000171033 ¥pERRAATIE  BRRT
215 2008-120500.00:00000 103300 001071 000017 691089398689 T~ 0000170028  FPAERE 0000170021  EPAHR %3
216 2008-120500:00:00000 120500 001071 000017 691089398706 | 0000171009 HRESR NULL NULL NO
217 2008120500:00:00000 121400 001071 000017 691089398712 | 0000171013 AFRIR NULL NULL NO 4
< m »
9 BB, | KEVIN-PC (1050 RTM) | kevin-PC\kevin (60) | master | 00:00:00 | 13664 7

3 HITHAEEERARIEROAGHER

Fig. 3 Calculation results of the records that cannot be estimated by trip chain method
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Tab. 4 Statistics of travel pattern method experiment results

i R SR/ STb AT BT R R USSR it
eA
R/ & 5/ % R/ & t 5/ % R/ & H A/ %
- Hik 4877 12. 93 958 7.01 5 835 11. 36
i AT AR R
e ik 177 0.47 326 2.39 503 0. 98
B 1 5352 14.19 2618 19.16 7 970 15.51
- Bk 2 1477 3.92 788 5.77 2 265 4.41
RIR AT i
% 3 1110 2.94 676 4.95 1786 3.48
i 3% 4 286 0.76 261 1.91 547 1.06
H Vi 3% Th B A 13 279 35.21 5 627 41.18 18 906 36. 80
SEIR K Y 37 712 100 13 664 100 51 376 100
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Tab. 5 Verification results of the algorithm

I 7 % — B/ BREAR /S —R/% MR/ %
N Hik 21 342 23 654 90. 22 100
AT
EHIE 1724 2 620 65. 80 73. 11
N 23 066 26 274 87.79 97. 54
Bk 1 22 965 28 677 80. 08 88. 97
o B 2 1362 6 952 62. 74 69. 71
KB AR .
ik 3 2 053 3923 52. 33 58.15
B4 454 1043 43.53 48. 36
N 29 834 40 595 73.49 81. 66
Bt 52 900 66 869 79. 11 87. 90
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