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ABSTRACT

The recent development of data collection technology, which conveys various travel data in
real-world such as mobile data and probe vehicle data, facilitates transportation planners identifying
specified spatio-temporal travel patterns. In this study, an easily implementable travel mode
classification methodology was proposed to classify inter-regional trip-modes without modeling by
superimposing trajectories generated from mobile phone signaling and transportation infrastructure

Received 26 March 2024 points into a polygon scale of a shapefile in a GIS system. Each regional mode trip was classified
Revised 18 April 2024 according to the rules such as the presence of transportation infrastructure in the trip trajectory, travel
Accepted 17 July 2024 time, and the presence of access trips. An accuracy test generates Type [ and Type II error results

table to verify the proposed methodology. As a result, it was found that the methodology developed

& 2, e Lo Sty of showed the F1-Score of the air mode 1.00, rail mode 0.95, bus mode 0.73.
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<Fig. 1> Overall research flow
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zukd dole &, il Fulzste} 7R o] Fuks ASARE ovlsid, A4 F3, £4, A A
& 5 Fudss AL wvk 271 7]20] AZEE CDR HolH 9 FiASE AHEsA gole I A7H
Ao R 227 7150] AAE = Sightings HoJE 2 F-EH TH(Wang et al.,, 2010; Chen et al., 2014; Chen et al.,
2016; Won et al., 2021). & AFo|A A83t= ZHlY tlolE| 9] 32 Sightings HoIE 2, 21 7| 50| A%
& BIE7}F 7] "o CDR HolE o vls| AlF7tE 457 wrhe A3 o] QATh(Chen et al. 2014; Chen
et al. 2016; Won et al, 2021). 1Y Ho|E ] ol ol= NULLAY 22 &7 HolH9 A=}
2& =5 dolHr7E EAGT W= FiAst AHE T AT A HYE olgste A5 Als Al7I7t
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A& A3HAT

B AT e 69 18YFEH 79 8U7IA Y] AEEHA, AFA AT 908% o] FaAA A ] 7]EH SK Enf
d dolE gt e ddEol 2T T3 thololg] HolHE 4 B AFol ARtk 58 thololg] A4
< FoAzte] FojAst ol 2 Yo, Ete] FHde A TH tholoE] o EFE &Adststa of

<Table 1> Mobile cell-based dataset

Columns Description Example
ID The respondent’s number 14
Date The date of GPS recorded 20-06-19 10:28:00 AM
Lat. GPS location information_latitude 37.4971
Long. GPS location information_longitude 127.0417
Departure / Arrival The point of trip departure or arrival Departure
Departure |/ Arrival Place The place of trip departure or arrival Hyundai department store Cheongju
Departure / Arrival time (hh) The time of trip departure or arrival (hh) 12
Departure / Arrival time (mm) The time of trip departure or arrival (mm) 38
. Tri ose on departure
Trip purpose (Each pum(iep?:puansfomazd by number) 4
Trip mode Trip mode be.tween departure and arrival 9
(Each mode is trasformated by number)
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2 AFolAE 2utd dolEd HAE ArgEe T3 AR AE XA 7§ FHFA Y GATL He
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Eup-myeon-dong based TAZ
Cell-tower based TAZ

Eup-myeon-dong based TAZ
Cell-tower based TAZ

<Fig. 2> The case of high spatial resolution of cell-tower based TAZ
(Kim et al,, 2021b)
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APPENDIX

Pseudo code of regional trip modes classification methodology

O 00 3 O W AW N =

21
22

23
24
25
26
27
28

29
30

31
32
33
34
35

S: dataframe of all user’s home-based travel trajectories
serial_num: list of all user’s serial number

air_travels: arrival and departure pairs of air travel
railroad_travles: arrival and departure pairs of air travel
bus_travels: arrival and departure pairs of air travel

N; is a maximum travel time of the airport travel

N, is a minimum travel time of the railroad travel

N; is a minimum dwell time of the departure bus terminal
N, is a minimum travel time of the bus travel

Ns is a maximum travel time of the bus travel

airport_cnt <— 0 [* # of air travel */
non_airport_cnt <— 0 [* # of non-air travel */
railroad_cnt <— 0 [* # of railroad travel */

non_railroad_cnt <— 0 [* # of non-railroad travel */
bus_cnt < 0 [* # of bus travel */
non_bus_cnt «<— 0 [* # of non-bus travel */

other_mode_cnt <— 0 [* # of other mode travel */

For i < 0 to len(serial_num)
tmp < extract data from S which satisfying S[‘serial_number’] = serial_numl[i]
If len(the ploygon including airport) >= 2 in tmp Then

departure_data <— extract data from tmp corresponding to the initial travel
to the polygon including the airport

departure_data_sorted <— sort airport_data by time
departure_data_final <— drop data with non-existent pre-arrival trips in departure_data_sorted

For i <— 0 to len(departure_data_sorted-1)
If i != len(departure_data_sorted-1) Then

arrival_data_final < extract data from tmp which is polygon including the airport
between departure_data_final[i].index and departure_data_final[i+1].index

Else

arrival_data_final <— extract data from tmp which is polygon including
the airport after departure_data_final[i].index

End if
air_travels <— merge departure_data_final and arrival_data_final
air_travels <— sort air_travel by time

End for

For j < 0 to len(air_travels_final - 1)
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36
37
38
39
40
41
4
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

61
62
63

65
66
67
68
69
70
71
72
73
74
75
76

timedelta <— air_travels[2 * j + 1][‘in_time’] - air_travels[2 * j][‘out_time’]
If timedelta <= N; Then
airport_cnt <— airport_cnt + 1
End if
End for
non_airport_cnt <— non_airport_cnt + 1
Else if len(the ploygon including railroad) >= 2 in tmp Then
railroad_data < extract data from tmp corresponding to the initial travel to the polygon including the airport
For i <— 0 to len(raiload_data)
If data with non-exist pre- and post-arrival trip at the railroad_data[i].index in tmp
drop data
End if
End for
For i < 0 to len(raiload_data-2)
railroad_data[‘delta’] < railroad_data[i+1][‘station_code’] - railroad_data[i][ ‘station_code’]
End for
Initialize railroad_travels
tmp_travel <— []
For i < 0 to len(raiload_data-2)
If railroad_data[‘delta’][i] * railroad_data[‘delta’][i+1] > O
append data to tmp_travel
Else
append tmp_travel to railroad_travels
tmp_travel < []
End if
End for
For i < 0 to len(railroad_travels)
timedelta <— railroad_travels[i][len(railroad_travels[i]-1)][‘in_time’] - railroad_travels[i][0][‘out_time’]
If timedelta >= N, Then
railroad_cnt <— railroad_cnt + 1
End if
End for
non_railroad_cnt <— non_railroad_cnt + 1
Else if len(the ploygon including bus terminal) >= 2 in tmp Then
terminal_data <— extract data from tmp corresponding to the initial travel to the polygon including the busstop
departure_data < []
For i <— 0 to len(terminal_data)
If terminal dwell time at terminal_data[i][‘terminal_code’] >= N3 Then
append data to departure_data
End if
End for
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78
79
80
81
82
83
84
85
86
87
88
89
90
91
”
93
94
95
9%
97
98
99
100
101

Initialize bus_travels
tmp_travel < []
For i <= 0 to len(terminal_data-1)
departure < terminal_data[i]
append data to tmp_travel
For j < i+l to len(terminal_data-1)
arrival < terminal_datal[j]
timedelta <— arrival[‘in_time’] - departure[‘out_time’]
If timedelta is between N, and Ns Then
append data to tmp_travel
append tmp_travel to bus_travels
i< jt+l
break
End if
End for
End for
For i < 0 to (len(bus_travels) // 2 - 1)
If there is post-arrival trips in bus_travels[2 * i + 1] Then
bus_cnt < bus_cnt + 1
End if
End for
non_bus_cnt <— non_bus_cnt + 1
Else
other_mode_cnt = other_mode_cnt + 1
End for
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