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o}5EA AEE T4Y 7YY OD 13 U B
Home-based OD Matrix Production and Analysis Using Mobile Phone Data

e - 257+ - 0lel= - UixkE
Kyoungtae Kim - Dongkyu Oh - Inmook Lee - Jaec Hong Min

Abstract Based on time dependent location data of mobile phone users, users' ODs were produced after tracing their
travel route and inducing their origins and destinations. System considered average signalizing frequency, which means
that the longer the travel length is the more frequent the signal is. This is a home-based OD and is limited to the Seoul
Metropolitan area. The OD matrix from the mobile phone data which was aggregated to the cell and transformed to the
'Dong' area, was compared to the KTDB OD. The results can be analyzed and it was determined that they are highly
correlated because individual coefficients are 0.98 and 0.85, the former between the OD of this study and the KTDB Si/
Gun/Gu unit area OD and the latter between the OD of this study and the Dong unit area KTDB OD.

Keywords : Mobile phone data, OD production, KTDB, Trip distribution
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Table 1. Structure of mobile phone data [1].

Columns Contents Types Descriptions
1 Date String - 4-digit year, 2-digit month, 2-digit day (Example: 20140513)
2 X coordinate of cell? Number - UTM-K coordinate system
3 Y coordinate of cell Number - UTM-K coordinate system
Male floating population - Daily number of mobile phone communicated in the cell (to 2 places of
4~9 Number R
by age decimals)
- For 6 age groups (10s, 20s, 30s, 40s, 50s, over 60s) by gender
Female floating population - Daily number of mobile phone communicated in the cell (to 2 places of
10~15 Number .
by age decimals)
- For 6 age groups (10s, 20s, 30s, 40s, 50s, over 60s) by gender
16 Origin code String - 8-digit code of “dong” unit

1) A cell covers 50mx50m area. The number of cells is 3,712,040 in national area, and 938,976 in Seoul metropolitan area.
Data: Kim K.t. etc., trip generation analysis using mobile phone data, journal of the Korean society for railway
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Fig. 1. Trip distribution from Bosudong 3ga and Chungangdong 7ga, Busan to Seoul metropolitan area.
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Table 2. Frequency of signalizing according to travel length.
Span of travel length below 1km 1-5km 5-10km 10-30km 30-100km Over 100km
Frequency 1.1880 1.9846 2.1839 2.9898 4.0721 6.7708
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Table 3. Compared results of aggregated OD matrix.

Data Conurbation Seoul Incheon Gyeonggi Others Sum
Seoul 27,616,222 440,533 3,676,203 284,908 32,017,867
2014 Incheon 440,533 5,617,782 952,302 47,185 7,057,303
This Gyeonggi 3,676,203 952,302 23,864,191 362,850 28,855,546
study others 284,908 47,185 362,850 - 694,943
Sum 32,017,867 7,057,303 28,855,546 694,943 68,626,158
| 25,746,563 434,368 3,216,666 321,666 29,719,264
Seou
93% 99% 87% 113% 93%
424,140 5,452,298 570,734 54,342 6,501,514
Incheon
96% 97% 60% 115% 92%
2012 3,064,428 536,655 23,403,855 351,016 27,355,953
Gyeonggi
KTDB 83% 56% 98% 97% 95%
333,590 68,709 384,674 - 1,050,900
Others
117% 146% 106% - 151%
29,568,721 6,492,030 27,575,930 990,950 64,627,631
Sum
92% 92% 96% 143% 94%
Seoul 22,144,540 474,275 3,432,787 324,937 26,376,539
eoul
80% 108% 93% 114% 82%
454,663 5,142,353 570,806 64,501 6,232,324
Incheon
103% 92% 60% 137% 88%
2015 3,232,082 538,653 22,650,030 372,429 26,793,193
Gyeonggi
KTDB 88% 57% 95% 103% 93%
336,617 81,016 409,459 - 827,092
Others
118% 172% 113% - 119%
26,167,902 6,236,297 27,063,082 761,867 60,229,148
Sum
82% 88% 94% 110% 88%
Table 4. Correlation analysis between KTDB and this study.
Comparison to KTDB OD - ‘Si’, ‘Gun’ & ‘Gu’ area unit Comparison to KTDB OD - ‘Dong’ area unit
2012 KTDB 2015 KTDB 2012 KTDB 2015 KTDB
Date Day
Correlation Theil’s U Correlation Theil’s U Correlation Theil’s U Correlation Theil’s U
eil’s eil’s eil’s eil’s
Coef. Coef. Coef. Coef.
10 May, 2014 | Sat. 0.9843 0.0895 0.9705 0.1254 0.8594 0.2693 0.8502 0.2776
11 May, 2014 | Sun. 0.9826 0.1573 0.9680 0.1499 0.8603 0.3034 0.8521 0.3076
12 May, 2014 | Mon. 0.9854 0.0851 0.9732 0.1248 0.8618 0.2647 0.8557 0.2707
13 May, 2014 | Tue. 0.9854 0.0853 0.9730 0.1262 0.8610 0.2651 0.8547 0.2713
14 May, 2014 | Wed. 0.9855 0.0856 0.9732 0.1205 0.8605 0.2682 0.8539 0.2742
15 May, 2014 | Thr. 0.9850 0.0894 0.9717 0.1375 0.8600 0.2637 0.8534 0.2706
16 May, 2014 | Fri. 0.9856 0.0909 0.9736 0.1394 0.8650 0.2583 0.8588 0.2652
Average (all week days) 0.9854 0.0859 0.9726 0.1219 0.8635 0.2655 0.8565 0.2719
Average (business days) 0.9855 0.0855 0.9731 0.1288 0.8638 0.2618 0.8574 0.2683
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Table 5. Results of calculating weekend weight factor by gender and ages

Men Women
Date From To Total
10~ | 20~ | 30~ | 40~ | 50~ | 60~ | 10~ | 20~ | 30~ | 40~ | 50~ | 60~

Seoul 1.064 | 1.038 | 0.885 | 0.824 | 0.855 | 0.846 | 0.927 | 0.987 | 0.888 | 0.877 | 0.888 | 0.872 | 0.896

Seoul Incheon 1.228 | 1.002 | 0.705 | 0.656 | 0.766 | 0.798 | 1.159 | 0.949 | 0.921 | 0.880 | 0.938 | 0.896 | 0.819
Gyeonggi | 1.225 | 1.000 | 0.722 | 0.670 | 0.784 | 0.825 | 1.153 | 0.980 | 0.916 | 0.879 | 0.912 | 0.893 | 0.826

Seoul 1.228 | 1.002 | 0.705 | 0.656 | 0.766 | 0.798 | 1.159 | 0.949 | 0.921 | 0.880 | 0.938 | 0.896 | 0.819

SAT. | Incheon Incheon 1.079 | 1.047 | 0.940 | 0.903 | 0.901 | 0.892 | 0.938 | 1.029 | 0.916 | 0.903 | 0.907 | 0.907 | 0.935

Gyeonggi | 1.174 | 0.991 | 0.780 | 0.740 | 0.796 | 0.819 | 1.041 | 1.012 | 0.975 | 0.902 | 0.903 | 0.895 | 0.847

Seoul 1.225 | 1.000 | 0.722 | 0.670 | 0.784 | 0.825 | 1.153 | 0.980 | 0.916 | 0.879 | 0.912 | 0.893 | 0.826
Gyeonggi | Incheon 1.174 | 0.991 | 0.780 | 0.740 | 0.796 | 0.819 | 1.041 | 1.012 | 0.975 | 0.902 | 0.903 | 0.895 | 0.847

Gyeonggi | 1.096 | 1.029 | 0.901 | 0.878 | 0.887 | 0.876 | 0.952 | 1.013 | 0.905 | 0.900 | 0.903 | 0.903 | 0.920

Seoul 0.840 | 0.836 | 0.640 | 0.576 | 0.624 | 0.634 | 0.712 | 0.784 | 0.649 | 0.644 | 0.685 | 0.682 | 0.671

Seoul Incheon 0.934 | 0.701 | 0.435 ] 0.375 | 0.465 | 0.523 | 0.819 | 0.640 | 0.593 | 0.575 | 0.663 | 0.635 | 0.528

Gyeonggi | 0.944 | 0.715 | 0.446 | 0.393 | 0.510 | 0.574 | 0.839 | 0.667 | 0.607 | 0.587 | 0.672 | 0.665 | 0.551
Seoul 0.934 | 0.701 | 0.435 | 0.375 | 0.465 | 0.523 | 0.819 | 0.640 | 0.593 | 0.575 | 0.663 | 0.635 | 0.528

SUN. | Incheon Incheon 0.819 | 0.856 | 0.685 | 0.630 | 0.674 | 0.693 | 0.683 | 0.843 | 0.680 | 0.675 | 0.721 | 0.730 | 0.708
Gyeonggi | 0.881 | 0.728 | 0.473 | 0.428 | 0.512 | 0.568 | 0.767 | 0.759 | 0.656 | 0.616 | 0.669 | 0.664 | 0.564

Seoul 0.944 | 0.715 | 0.446 | 0.393 | 0.510 | 0.574 | 0.839 | 0.667 | 0.607 | 0.587 | 0.672 | 0.665 | 0.551

Gyeonggi | Incheon | 0.881 | 0.728 | 0.473 | 0.428 | 0.512 | 0.568 | 0.767 | 0.759 | 0.656 | 0.616 | 0.669 | 0.664 | 0.564

Gyeonggi | 0.864 | 0.851 | 0.649 | 0.620 | 0.657 | 0.679 | 0.724 | 0.838 | 0.679 | 0.680 | 0.722 | 0.729 | 0.700

3. d B
AARE o83t $Ue] ODF 53191, 1 A7HE KTDB OD2} H|msl 40w, = 0D ARlo] &
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