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A Preliminary Study on Usability of Unmanned Aerial Vehicles in

Observing Park Users
- Focused on Urban Parks in Busan -

Park, Keunhyun' - Park, Sungburm”

Dept. of City & Metropolitan Planning, University of Utah
"Dept. of Landscape Architecture, Dong-A University

ABSTRACT

Two primary tools to study park use are surveys and direct observation. Existing methods, however, are limited in
terms of considerable costs in both time and money and the personal bias of respondents or observers. These limitations
result in a lack of efficient, reliable, and affordable tools to investigate park use. This study explores the reliability and
usability of unmanned aerial vehicles(UAVs) to explore park use in urban parks in Busan metropolitan city. By comparing
with a systematic observation tool, SOPARC(System for Observing Play and Recreation in Communities), this study finds
that the number of park users observed by two different techniques are highly correlated and not significantly different
with each other. In addition, both methods show a high level of test-retest reliability. Comparing to existing methods, the
UAV-using observation tool could cover larger target areas and is suitable to count park users in a more reliable and
efficient way and map their use patterns, although it is weak in collecting detailed user information and surveying under
poor conditions such as rain. Thus, the UAV method could complement direct observation. This study suggests practical

implications of a UAV method to study park use.

Key Words: Behavioral Research, Direct Observation, System for Observing Play and Recreation in Communities,

Physical Activity
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Figure 1. iSOPARC application
Source: CIAFEL, 2009
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Table 1. Study sites

No. Park name Slzf Number of Observation date
(m") | target area

2016/05/17(Tue.),
LI Apec Na Park ) 99,99 6 2016/05/20(Fi.)
2 Yongdusan Park 70,812 3 2016/06/10(Fri.)
3 Gwangan Park 65,280 6 2016/06/07(Tue.)
4 Pyeonghwa Park 32,015 2 2016/05/31(Tue.)
5 | Sooyeong Heritage Park | 23284 1 2016/06/08(Wed.)
6 | Baekyang Family Park | 16,375 1 2016/06/08(Wed.)
7 | Asia Seonsoochon Park | 12997 2 2016/05/30(Mon.)
3 Yetgol Small Park 2,764 1 2016/05/12(Thu.)
9 | Mirinae Children Park 2,503 1 2016/05/20(Fri.)

Figure 2. An example of target areas
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Figure 3. The UAV used in this study (Model: DJI Phantom 3 Advanced)

Source: DIJI store website
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Table 2. Comparison of the number of observed users per target
area using UAV method

Table 3. Comparison of the number of observed users per target
area using two observation methods

Category N“EZ‘:; o M Max, SD. Category UAV SOPARC Z‘gg
Total 242 75 450 115 Total 242 248 46
Male 121 L5 245 6.20 Male 121 120 39
Gender Gender
Female 121 2.0 22.5 6.87 Female 121 128 23
Children 2.8 0.0 135 4.06 Children 28 29 59
Age Teenager 15 0.0 220 457 Age Teenager 15 16 6
group Adult 140 0.5 35.5 9.57 group Adult 140 119 o1
Senior 6.0 0.0 161 478 Senior 60 84 0
o B
level - - - - - level Walking 91 10.1 12
Vigorous 2.1 0.0 105 2.53 Vigorous o1 18 5

1. Number of target areas is 23 and total numbers of observed users is
557.

muAy

SOPARC

Ll

0
N
EEFEEEE S E O S E ST EE F S
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Figure 4. Number of observed users in each target area using UAV
two observation methods
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1. Number of target areas is 23 and total numbers of observed users is
557(UAV)/570(SOPARC).

2. Correlation coefficient of total number of users between UAV and
SOPARC is 0.96.
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Table 4. Test-retest reliability of UAV and SOPARC methods'

UAV-1st test UAV-2nd test ooeff(i:c(iéﬁafﬁrllxwz SOPARC-lst test | SOPARC-2nd test Ooefﬂdifftre(lgtgg RO

Total users' 249 236 0.89 252 24.3 0.86
Male 127 122 0.86 12.1 119 078
Female 12.1 120 084 131 124 089
Child 26 30 0.96 26 32 095
Teen 19 11 097 19 13 0.96
Adult 143 137 087 124 113 0.80
Senior 61 58 087 83 86 073
Sedentary 123 137 0.75 127 132 0.79
Walking 103 79 080" 110 92 078"
Vigorous 23 19 063 16 20 056

! Total number of target areas is 23 and total numbers of observed users is 557(UAV)/570(SOPARC).

2 Test result: <01, T p<0.05, 7 K001
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