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Usability of Mobile Phone Big data: Focusing on the Activity and Mobility
Patterns and Urban Railway Network in the Uijeongbu City
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Abstract

Bigdata is quickly becoming a valuable data, and people are interested in an analysis
using bigdata. The objectives of this paper are to analyze activity and mobility patterns
focusing on Uijeongbu using a mobile phone bigdata, to assess the connectivity to the
urban railway system, and to examine the usability of the data. We investigated activity
and mobility patterns coming into and out of the city, and analyzed hourly mobility pairs
between activity locations and homes. We found that outflow population (about 67%) is
greater than incoming population (about 33%) in Uijeongbu, and major outside activity
locations are Yangju, Pocheon, Nowon, Dobong, and Namyangju. From the inter-city
mobility patterns, we presented the beneficial service areas of urban railway network from
Uijeongbu, and evaluated accessibility and connectivity of the public transportation system
using two evaluation criteria. Although mobile phone data have a few limitations, they are
found to be exceptionally useful in the analysis of inter-regional activity and mobility
patterns.
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Table 1. Structure of mobile phone data

No.| Field Name Description No.| Field Name Description

1 Date Date of data 12| Age70_Male Number of men in over 70s

2 Time Time in hour 13| AgelO_Female | Number of women in 10s

3 Inflow_CD Inflow code 14 | Age20_Female | Number of women in 20s

4 X_Coord X-coordinate (UTM-K) of 15| Age30_Female | Number of women in 30s

- the center of a cell gesu.

5 Y_Coord Zﬁgoggggftgf(grc'\gﬁm of | 16 Age40_Female | Number of women in 40s

6 | AgelO_Male | Number of men in 10s 17 | Ageb50_Female | Number of women in 50s

7 | Age20_Male | Number of men in 20s 18 | Age60_Female | Number of women in 60s

8 | Age30_Male | Number of men in 30s 19 | Age70_Female | Number of women in over 70s

9 | Age40_Male | Number of men in 40s 20 | Foreign_Stay Number of foreigner

10| Age50_Male | Number of men in 50s 21 Corporation Number of corporation

11| Age60_Male | Number of men in 60s 22 No_Info No information
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Table 2. The mobility ratio between in and out of Uijeongbu

Time T09 T10 T11 T12 T13 T14 T15 T16 T17
In - Out 68% 67% 67% 67% 67% 66% 66% 66% 66%
Out — In 32% 33% 33% 33% 33% 34% 34% 34% 34%

Table 3. Top 10 activity locations of resident of Uijeongbu (10 AM on the left, 3 PM on the right)

Rank R?_?Cl)())n Act|V|ty(TPl%F))ulat|on Ratio Rank R?‘Igcl)())n Act|V|ty(_|_P105F))uIat|on Ratio
1 Yangju 15,071 14.0% 1 Yangju 16,077 13.2%
2 Pocheon 10,225 9.5% 2 Pocheon 11,078 9.1%
3 Nowon 9,265 8.6% 3 Nowon 10,451 8.6%
4 Dobong 6,923 6.4% 4 Dobong 7,887 6.5%
5 Nam-yangju 5,462 5.1% 5 Nam-yangju 6,063 5.0%
6 Gang-nam 5114 4.8% 6 Gang-nam 5,939 4.9%
7 Jung 4,714 4.4% 7 Jung 5,625 4.6%
8 jongno 4,212 3.9% 8 jongno 5,332 44%
9 | Dong-daemun 3,257 3.0% 9 Dong-daemun 3,808 3.1%
10 Gangbuk 3,149 2.9% 10 Gangbuk 3,607 3.0%
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Table 4. Top 10 regions where residents in the outside of Uijeongbu come to the inside of
Uijeongbu (10 AM on the left, 3 PM on the right)

Rank I(R&%ircr)]r)\ Activity Population Ratio  Rank I(QFer%ir?S Activity Population Ratio
1 Yangju 11,468 21.9% 1 Yangju 13,099 21.3%
2 Nowon 5,807 11.1% 2 Nowon 6,638 10.8%
3 Dobong 4,529 8.6% 3 Dobong 5401 8.8%
4 Nam-yangju 3,817 7.3% 4 Nam-yangju 4,450 7.2%
5 Pocheon 3,763 7.2% 5 Pocheon 4,400 7.1%
6 | Dongdu-cheon 2,557 4.9% 6 | Dongdu-cheon 3,069 5.0%
7 Gangbuk 1,704 3.2% 7 Goyang 2,106 3.4%
8 Goyang 1,635 31% 8 Gangbuk 2,041 3.3%
9 Seong-buk 1,561 3.0% 9 Sarong-buk 1,968 3.2%
10 Jungnang 1,291 2.5% 10 Jungnang 1,462 2.4%
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Fig. 1. Hourly mobility patterns of Uijeongbu citizen
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