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Time Series Analysis of Park Use Behavior Utilizing Big Data
- Targeting Olympic Park -

Woo, Kyung-Sook™ - Suh, Joo-Hwan™

‘Graduate School of Landscape Architecture, Kyung Hee University
“Dept. of Landscape Architecture, Kyung Hee University

ABSTRACT

This study suggests the necessity of behavior analysis as changes to a park environment to reflect user desires can
be implemented only by grasping the needs of park users. Online data (blog) were defined as the basic data of the study.
After collecting data by 5 - year units, data mining was used to derive the characteristics of the time series behavior while
the significance of the online data was verified through social network analysis.

The results of the text mining analysis are as follows. First, primary results included ‘walking’, ‘photography’, ‘riding
bicycles’(inline, kickboard, etc.), and ‘eating’. Second, in the early days of the collected data, active physical activity such
as exercise was the main factor, but recent passive behavior such as eating, using a mobile phone, games, food and drinking
coffee also appeared as a new behavior characteristic in parks. Third, the factors affecting the behavior of park users are
the changes of various conditions of society such as internet development and a culture of expressing unique personalities
and styles. Fourth, the special behaviors appearing at Olympic Park were derived from educational activities such as cultural
activities including watching performances and history lessons.

In conclusion, it has been shown that people’s lifestyle changes and the behavior of a park are influenced by the
changes of the various times rather than the original purpose that was intended during park planning and design. Therefore,
it is necessary to create an environment tailored to users by considering the main behaviors and influencing factors of
Olympic Park.

Text mining used as an analytical method has the merit that past data can be collected. Therefore, it is possible to
form analysis from a long-term viewpoint of behavior analysis as well as to measure new behavior and value with derived
keywords. In addition, the validity of online data was verified through social network analysis to increase the legitimacy
of research results. Research on more comprehensive behavior analysis should be carried out by diversifying the types
of data collected later, and various methods for verifying the accuracy and reliability of large-volume data will be needed.

Corresponding author: Joo-Hwan Suh, Dept. of Landscape Architecture, Kyung Hee University, Yong-in 17104, Korea. Tel.: +82-
31-201-2680, E-mail: meekl126@naver.com
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Background and purpose of research

!

Theoretical consideration

|

| Crawl data

- Data collection

Text mining

- Data cleansing

- Frequency analysis(TF) and keyword
associations(N-garm)

- Weight calculation(TFIDF)

Social network
analysis

« Centrality analysis
+ Density analysis
- Significance test(Bootstrap)

Result

- Key behavior analysis
+ Behavior change process

|

Conclusion

Figure 1. Study
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Table 1. Data cleansing(Part of the data cleansing process)

Before data cleansing After data cleansing

Walk, while walking, walking etc. Walk
Scenery, scene, view, landscape etc. Landscape
Rest, break, relaxation, rest, take a rest Rest
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Table 2. BLOG analysis data amount

Division Year Data amount Analytical data
I 1th 2000~12th 2004 8173 2,075
I 1th 2005~12th 2009 120957 1.984
il 1th 2010~12th 2014 320,395 1,955
I\ 1th 2015~12th 2017 328,450 2,044
Total 777975 8,058
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Figure 2. Keyword associations(N-gram)
Table 3. Frequency of behavior-related keywords
The T period(2000~2004) The I period(2005~2009) The I period(2010~2014) The IV period(2015~2017)
Frequency Frequency Frequency Frequency
Keyword Keyword Keyword Keyword —
Percentage Percentage Percentage Percentage
. 474 ) 470 Famous and delicousor 840 - 178
Exercise Ice rink Picnic
1.756% 1.45% tasty food are sold 2.06% 2.58%
) 226 ] 313 453 831
Take a picture Picture Date Cafe —
0.84% 097% 1.11% 1.82%
130 219 ) o 415 708
See Take a walk Physical activity Landscape —
0.48% 0.68% 1.02% 1.55%
78 161 389 475
Bicycle Eat Walk Picture —
0.29% 0.50% 0.95% 1.04%
) 73 ) 1338 ! 364 457
Roller skating Bicycle Picture Show —
0.27% 0.43% 0.89% 1.00%
) 63 ) 117 357 370
Ride Ride Snapshot Date —
0.23% 0.36% 0.88% 0.81%
Walk b1 See 100 Shooting 24 Famous and delicousor 354
0.23% 0.31% 0.55% tasty food are sold 0.78%
60 91 206 330
Take a walk Show Take a walk Cell phone —
0.22% 0.28% 051% 0.72%
60 90 ) 199 325
Eat Landscape Festival Snapshot —
0.22% 0.28% 0.49% 0.71%
) 5 87 185 324
Preview Art gallery Run Instagram(SNS) —
021% 0.27% 0.45% 0.71%
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The T period(2000-2004) The I period(2005-2009) The T period(2010~2014) The IV period(2015~2017)
Keyword TF-IDF Keyword TF-IDF Keyword TF-IDF Keyword TF-IDF
Exercise 1107.65 Ice rink 651.56 Famous and delicousor tasty food are sold 1,351.93 Cafe 1,337.44

Plaza 609.28 Picture 609.07 Outdoor 1.012.34 Picnic 1,294.17

Take a picture 561.59 | PSY(Singer) 4897 Date 995.34 Landscape 1,139.48
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Density:0.1912 Density:0.3002
Centrality :4.53% Centrality:3.77%

b: The I period(2005-2009)

Density:0.5411 Density:0.4668
Centrality:4.48% Centrality:4.35%
c: The I period(2010-2014) d: The IV period(2015-2017)
Figure 3. Yearly network
A 245 Akt Zlelt HEAEY 7|9HE AMEslo] 4o AEE dlolH e fo
T AR B4 A A 1A dEs 01912, 5 A A7 A= Table 59 2tk BAHEE Ads BF 24 3
AALE 4539013, AAIZIS DEE 03002, SA44 3.77%, S 018 z-scoreE AHES A, FEE AAERE z-score T
AMA71e BEE 05411, FAA 4.48%0°1H, ANA 7] 2 Arjgre]l & 3to] U2 &E(Proportion of absolute differences
TE 04668, AL 435%F e as large as observed) & F255F 5% BF o3 Aoz
7t 71957 949 AEE Yele 29ei 23 Al LERT
A7, xﬂHMEE} AMAZY, ANAZ1S] Adg7xe] d
b w2 02 Yeiyth B8 HEE dxEE J3He V. s
A7t AEAE ot = de T4 A A ATA]
S ASIFAL BT 4% olge] T4 flol ek S Al TEL A7k YEE gl FE Fholn, A7k FYee}
AZ1E B et BEEA 9T SAY et 3E Asugrolee Aol 39 olgAe g sotele
HHEA A A7 A7), ANAZ s BEd de7t =& T T8, PHE Felehs H3A - A Hol
AR, A TAI719) FA4l4do] =4 Qo FEE FA sk 92 ek Ao DA FEEUT
A7 AR G2 ACE B 4 Ak AMAZ), AINVAZ olo] ¥ 9 uldE ¥ FYoE HAsly, grE
AAY B8 d8sto] A7HE Fol2 PHE

A= WE L B4 BY ol B Ueht g2 Azludk g sleldsh A
F Yot FHHL Jom, Pe) ¢ A2 PAZ Pl A, £2E Fee) S e Lo
YR TR A W) Z VL FAE AL D5 A% A, FRE ARPEE R AVSE A9EE S B

Table 5. Significance test

Year Average bootstrap density Estimated standard error for density 7-score Proportion of absolute differences as large as observed
1 0.1977 0.0787 2.4550 0.0183
2 0.3077 0.1440 2.0843 0.0356
3 0.5617 0.2069 2.6159 0.0136
4 04783 0.1642 2.8435 0.0092
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