DOI: https://doi.org/10.16879/jkca.2018.18.1.093 SIEX| =55 X| 187 15 2018(93~102)

STP(Space Time Path)E& ©o]£3l Z14d|o|g
Nz 9 B By

e« Zyod @k
R - 7394

Visualization and Spatio-temporal Analysis of
Log Data Using STP#*

Nahye Cho#*#* - Youngok Kangs

Q0F: X Al muld 77|18 883t FAA|HsIGo|A $-E 2 14|0]E|S STP(Space Time Path) 2 AlE7 A|Z-8}s}o]
ARG SPEE9] o5 Tetsta, mFFol Yld A ollA o] &EEAS EAskaLA} skl E‘?L 5 2o1dloE
=42 ol Fa MEES] Fdlo] gL os yehb, 2ARFEY] f3 wEl e A = oeld 4= Sl
g0l Uehs e TR ofe) WEA|ge] ofd i Uehds eiklskgicth @%‘HIWVA %ﬂ 2 AR

2 AlRRE 9 HollA o] Fefx]= Bgol7] el S Ao M ] Bigo] iRk 7} E40] Bagke & = U
ol o) 210] A7kl BT 728 71 2 adolEE Bhalslel AR walshe V1x ARE B4 4 9low, of
ot fe] 2ol F4dl 588 o s ACR wEg.
ZQ0] : STP(Space Time Path), Al53t A|Z3}, Zadjolg, o554 £4

n
=
fe e Jo

Abstract : The purpose of this study is to identify the movement characteristics of students in field experience
learning by visualizing the log data collected from field experience learning using mobile devices as STP technique
and to analyze the characteristics of activity at the point of retention. As a result of analysis of log data, the
patterns of movement and retention were consecutively appeared, and it was confirmed that the place and time
were different depending on the type of inquiry activity, and the place where the retention appeared was not
only the inquiry point but also the non-inquiry point. In the case of field experience learning, it is necessary
to carry out further analysis on the activity at the retention point since it is performed within a limited space
and time. It was confirmed that the visualization of the movement log using STP can be used as a basic data
for exploring log data having a complicated structure and it can be applied to various types of log data analysis.
Key Words : Space-time Path, Spatio-temporal visualization, Log data, Analysis of movement
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plo3d(x, y, z, xlab="Longitude", ylab="Latitude", zlab="Time", ~main="Feldwork", type ="I", ticktype= "detailed", col=c(team), expand
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scatterplot3d(x, y, z,  xlab="Longitude", ylab="Latitude", Zlab="Time", main="Fieldwork", mar = c(4,3,2,3), type = “p")
s3d$points(x,y,z, col=c(loc$team))

1283 1293 1293

Fieldworkin Yangdong Village
1293 12% 3 1

I ' - 150 293 Z (time) j—
1 ¥ (latitude) g 100 | .
15110
0_20 150
36~
J“ | g 14720
, P
36 o — izl
— o 1330
36-
12:40
3 . . ]
’ i _J —— Team1 Teamb
4 - . —— Team2 Teamt
% X (Ionglt@ Team3 Tasm7
X ‘. ——— Teamd Tesm8B
; Z (time) View top side View front side Y (atitude)

a8 2, o|s 219| STP Alzst Zat -

3l scatterplot3d 2} rgl # 7| A= ths J’ EQIE
URbSTPIE AJZHs} a4 ek x, v, 7 Q140] 212
= /\]71— AHE Qs scatterplotﬁd()gl'ploﬁd(

23451 5] o] 5 A5 o2 HASH STP FEj = A|Z:
7} 7Fs 3ttt & Aatolld= A e dge S3f Azt
o2 of|2|7} Q= Tlofel= AlAIAL AlZEHE =3s
O, AR 24T 0T} PTHGE 3,

o1 212 STPR AlZksie AT 18 20} e, 4]
Ao 7k R v BEslon xE L HE, yEe
S0, 122 AR LS WolEDh, 10 712, Al
1= 27 919), tohs A1z wiglolod, ] 71 Ak
2 248 3 A7 Yehit, 9% 288 98op

side)o|1l @22 138 oI (front side) 2 HojZT} 33 3. Y302 AL X[ W 4 7
(A 1882 7B E38E 4 7Y C HS
&8l 6, 79 D: © 7 &H 8)

=‘:.‘=

oﬁ ol

\1 N gOll Hofz
B H oo

—.ar
oY)

Ny Vmggong FolkVillage

-97-



ZUl| - 8=

A

ol
~

V. ol g2 A28}t 4l

=
=4

e

A

N
of

-

o

T2 17 33} o] 470 & VR Slek shutel

go| Utro] gghs-S =a519lar, © A=kl
T9E F 719 "ol Uiro] 2ARIAL & Hol
A & ARSI, A AR A& 1 B
oA Al on e 7} o] O & ol5ste] g
a2 skl g-rsol nhie] H Fofl= Y
A9}D Afo] Q] FEuks el Agtatglrt.

ZF G § 9] o] 55 STPRE A 213t 21 19 491 2
o}, I 49] A& S E0] Qe 2A AR 2 $1A] 2k
olF BI1E2DE FHZ Aojn, QEZL olF ZI1E
3DE A|Zt&} gt Aolet 3D A1 Zks)sE A3l A= 2D
A VFERYA] b= o g3t m - E-0] sl el-g 2118 4= 9)rt
$2| ko g 2 4rols RE-2 B A -oA 4
AZE 5t MER S-S YER= Aotk

T AE 2ARHE 139 2= T AR 2
oA BRI, W o) ot HAl 2ARE A 0 2 UrEhd
o}, AJE A 0] 2 thE A VR A2 2|0 HE
71531= GPS A2 7F Y2 E d4leked] 24 2|7} 9
7] witolct, 13k © 298] 2d|o]E|7} 7| S o] %
20~40+- Afol o] ThA] RhA] 37| o5 B o 52 sfiE
& HoloprhohA] oS AfslE Hateto] g E-& gt
2& o 4=k

BE ARG 33 | 4= AL AR o H]segh
WS UEtdH, & Ho| 3| w2 23 E0]
FAIRE Q5 7ol M= A 2 oHE e o afel

0o B g
2 i mlo
ofl 2 ok g

S

o
of

-+

A

>
oy
[sNTTeA

e
Y okl
i
O,
ol

il

)

< LERHAL 9o | 33} | 4= | o] 52 3 G
oM e AH o2 nh ol g5l 2 HA wE
5 ol%e= & o Qdek =3 TS kel vy
o) e 2] 402 Gps7} 1% 7257 oot 2
32 AL SYE A, o 27} BT 47 5
© 7S % % 9k T A%l bR AakE At
(SRS -]

ol 2 o187 RS = 3ol AR At

gl 3ol 2aolg kA Elo] ek §

¢

[ sl
$0. HU
03

-
12

© EZ0 o) 5 HE S Ko
=3 2 1d0]E|7} 7| 2H7] A2kt
bl o) Fale] WA B SIS S U %
Co) Bz 9215 ¥ 217}
o 6ol ula) A A 02 We o5

pa)
o
o
1

o

ot
\J
o
s
offl
ro

A B 2AgHo =A

-08 -

9IS Ll A 2 4 olk W 5ot R om o A
342 277} 9l 2ol 217} WFE ] YA, ©.8%
PErhE 2 E2 S uje} ArHEo] YRE HX) 9 A
ol o) 27k HEHE Tto] AR WAEglch T D
£ 245 973 88 AR ThE A3
ERENE EDE R
©89] 7496 70| HJ3) AR AR A17H g1

|
22 7 & 4 ok

0} O
e

2~
T

<

5
i
1©

¢

}1_‘
©
ETE i)
=]
fu
>
N
5
B

o
go
I
s

(¢]

12
lo i

o

lo
(o3

A
oX
o
o ot

N

o ]
o
o &
Iy
b &

e

X2,
o

i
1oas

.
=2
WE_EHE
n}

O

ol
2

e

1B
DA )

o

<

o

I

_-3

<
-

O
ol
)
o,
ofl

_@; i

o o

o off

1 e

>

i)
T
i)
jn

%0 ©

o
oj
(o2

spele 4 qleleh €1, 92,93,
20} STPS H o, T 22
AROIeE Sehhe Pase) Ee ol ofF =1
7} 2 wlo] 2ol ] e yh, B 24} A4 Al
o] EIE) ol Aeh 4 02 o 27 Eof et
R 22 9 4 9l E TR SR wAe 244
o] obdl 91olA19] o}tk 2 ] sflo] Ko o]
o, §49] %5 24179 915 AT 2 oA Ao
A Blofut 20l 24& wet M2 2|go] Holn, & 5,
§ 69 STPE W 24l o A} ThE 2O o5
T} hA] Bl e 0] 1olm 4] ofF 217l
AEo] 98-S & 4= ik T A Flolq viEo
sfeto] Mol 49 BEES St A0 stofe ]
, 22 7 70] ofd ol v o] ekt 39 ol
ol 4] SHISo] MEF LA B2 S BTUE
L @7Jo] £o1elx o] chat £41o0] Basi,
P ol 4] o] Ltk Aol thal =
Sfo] 97 BAl0) ol =g Bhele 4

A

o

-

=
A

o
1o N

&P
o 42

o o

%
>
N

-

]
-

>~
=
Jut

¢
o m

lo F

b 1x

T
.0
I

Horw B oo
3o

Il
e

28 make) 2 gole|o] A8k A2t
SISOl ool B o]F 574
P o] Q12 g Ak Ao} H| b
QLR ol P e 9 0] B
oAk, e @A) A
Akl 8] el Al ol 2ol FHgo

of r

oL 2 o

LN rir
4

2oflle

1=
_O|L
2
H
_l [

of
ol
i
WU
oj
o
off off

il
fot
0
o

%0

() jl% Mo ol u

HE



STP(Space Time Path)E& 0

23t 2008 AlZs »

E
=

x|
S

=
o

1z

AIE ARHGPS 2)

ETI(STP)

79

Fialdwors in Yangeiong Vilace (Taam
1293 D e

Fieldworiin Yanaong vilage (Team2)
12931293 1293 1293 1293 1203 1203

N S B

—

e
h
79 ¢
\\
A -~
2w
T
2 Tme 3
36 RS
26
36
B tu
36
ieldwork mw‘lzagngdong vm?% geams)

79

Time

e e A

79

Fieldwork in Yangdong Vilage (Team4)
1293 1203 1793 1293
| | |

/! N

~
i
~—— 0
—
T
'...—*-J 5
hf\w_.
£
Time *\
36 i
£ B g
RN

-99.



ETI(STP)

79

Fieldwarin Yangdong Village
1293 1293 1293 1293

(Teams
129

79

1o IH9En "pRgdng Yiigee (Teyne)

| | | |

/

|
B‘TU
0
A\/O
0
0

79

Fieldwork in Yangdon§ Village
1293 1293 1293 1
|

Team7)
93

79

-100 -




STP(Space Time Path)E& 0

N

n, &8

&
Lot
oo

M7} chasiA e St
5A Tl h a7
u1

é

o0 [

o
R

feore

%ﬂ—ézom} A

o
£y
o
>
_1\1

>
oX

o
o
e B

Y
o)
ks

N
ox

ST
fo Lo o

E
Ir
A,

r

2
-+
Lorle

i
)

I
P

w893l

G 2adlolg A4

Sh=7 ] = X}E
ofat 9

\_

20 &
e ¢
o

o

4 4 2
o

%

1) o]Fd- LA (2016)

Sl

I
o

AR A=

SRR, 23(3),

738 21, 2015, “wufel @
R ET S
132.

9

il

123

.wq,” s}:}x]zﬂé]x], 17(2), 89-98.
2011, “GISE 83F ARTIAAA E3ge

£ Q477 FEAGA ) sh

O
a1 =
%‘Z_]' ?M

olEY- Q—ﬁ‘ﬂ, 2016, “E'—HP‘”] Bla2E24] 28 g7)ut
OFQRAIERF O] HAIRF A-8: A TS A
2,7k 2] ste] 4], 51(6), 893-914.
ZU8] - 7+, 2016, “EIH|0E 9] AlF Rt Hlo|Ento]
J 2 A7k sk S| wElE|R], 16(3), 15-27.
Butchart, B., Pope, A., King, M., Hamilton, G,, Terzis,
P., and Koutroumpas, M., 2013, Fieldtrip GB:
Creating a Customisable Mapping and Data
Capture App for the HEFE Community, Proceedings,
GISRUK 2013, Liverpool, United Kingdom.
Cho, N. and Kang, Y., 2017, Space-time density of field

-101 -

al
=

x|
o

A
~

Ly

&8 2AM0IE AZs)

=
=

T

trip trajectory: exploring spatio-temporal patterns
in movement data, Spatial Information Research,
25(1), 141-150.

Demsar, U. and Virrantaus, K., 2010, Space-time density
of trajectories: Exploring spatio-temporal patterns
in movement data, International Journal of Geo-
graphical Information Science, 24(10), 1527-1542.

Fang, T.B. and Lu, Y., 2011, Constructing a near real-
time spacetime cube to depict urban ambient air
pollution scenario, Transactions in GIS, 15(5),
635-649.

Gatalsky, P., Andrienko, N., and Andrienko, G., 2004,
Interactive Analysis of Event Data Using Space-time
Cube, Proceedings, 8th International Conference
on IEEE, July, 145-152.

Giemza, A., Bollen, L., Seydel, P., Overhagen, A., and
Hoppe, HU.,, 2010, LEMONADE: a flexible
authoring tool for integrated mobile learning
scenarios, Proceedings, Wireless, Mobile and Ubiquitous
Technologies in Education (WMUTE), 2010 6th
IEEE International Conference, 73-80. IEEE.

Giemza, A. and Hoppe, H.U., 2013, Mobilogue-a Tool
for Creating and Conducting Mobile Supported
Field Trips, Proceedings, 12th World Conference
on Mobile and Contextual Learning, 1-8.

Kraak, M.J.,, 2003, The space-time cube revisited from
a geovisualization perspective, Proceedings, 21st
International Cartographic Conference, 1988-1996.

Li, X,, Han, J., Lee, ]., and Gonzalez, H., 2007, Traffic
density-based discovery of hot routes in road
networks, Advances in Spatial and Temporal
Databases, 441-459.

Miller, H., 1991, Modelling accessibility using space-time
prism concepts within geographical information
systems, International Jowrnal of Geographical
Information System, 5(3), 287-301.

Ostermann, F., 2010, Digital representation of park use
and visual analysis of visitor activities, Computers,
Environment and Urban Systems, 34(6), 452-464.

Rinner, C., 2004, Three-dimensional Visualization of

Activity-travel Patterns, Proceedings, the Munster



ZlLf - BHS
GI Days, 231-237.

Sim, S., Walker, W., Cook, J., Doyle, R., and Keys-
Mathews, L., 2013, Exploratory Spatial-Temporal
Visualization of Hurricane Impacts on Crime
Events in Miami, Florida, Proceedings, 26th

International Cartographic Conference.

WAL 73S, 03760, AEA] ATTHETE oj3tofdid 52, o)3t
Rt AEuksatt Alefdg(o e ykang@ewha,
ac.kr)

-102 -

Correspondence: Youngok Kang, Department of Social
Studies, Ewha Womans University, 52 Ewhayeodae-gil,
Seodaemun-Gu, Seoul 03760, Republic of Korea
(Email: ykang@ewha.ac kr)

: 2018 3% 27¢
;2018 49 17
: 2018 49 189

= gl
Harpteel
Eansiyal

a



