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Jd32-3 | NSU B2 SH s 1=

time spacc.‘ime path g Ph_\"Sical activities:
o f a: go to work (7:30-8:00am)
6pm + — b: lunch (12:00 -12:40pm)

d: leave work (5:00-6:00pm)

f: meet a friend at coffee shop
(6:00-7:00pm)

g: drive home (7:00-7:30pm)

[

b

12 pm
Virtual activities
¢: teleconference (2:00-4:00pm)
e: receive a mobile phone call
from a friend to meet at a

6amt ho[mc / coffee shop (5:10-5:20pm)

XI=: Shaw et al(2009:144)

3. ESE 7Y

1) CIX|IAIHO] CHE[SH ALO| 2E T2 6i5)

PR Y200D+= ks 2YE Alado] ks BE AL’ ARE 33t
QZPoleh= Al 84t 77 2Eodl wf dsiRITtal It 3 R|2EEA]
2EI(GIS, Geographic Information System)©] a7t 52 AIRE #2241 25
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H 2|(2001:21)

A= 2™
2) Understanding monthly variability in human activity spaces:
AN

A twelve—-month study using mobile phone call detail records®)
Fel EMT(Estonian Mobile

Jarv et al(2014)2 olAEUore] mHid B4l
Network)AFe] 12719 CDR(Call Detail Records, A% E3l7|2) xlg=& 71019]
ATB(Activity Travel Behaviour, &% ©]'533el) & dAEUoRe] Ed (tallinn) X<
< gio g meksigitt 1= GISY) SDE(Standard Deviation Ellipse, FZEFIA])
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[ Tallinn ® DAL, eg. [ pbas
Urban area : Home {_J MAas
. Work 0 5 10 km
Main road © Other activity location L g g

Z: 1) MAL-montly activity location,
2) DAL-daily activity location
3) NAL-new activity location
4) Mtop10-10 most frequency location
5) MAS-monthly activity space
6) DAS-daily activity space
X2: Jarv et al.(2014:129)

3) WHAT ABOUT PEOPLE IN REGIONAL SCIENCE?)

Hagerstrand(1970)= 7] AEAE ‘R|FgtolM ] Al 7310712 "ehe AR
of thet H< 5l =silal 1 o] Atz Azt JES AL AledE
ok Rl fix|ofl S FAI EaL ARl S-S Folof fttal st
(Hagerstrand, 1970:7). 3, & &9 711 & e ol&ste werdiz
t=A 98 4 okl s1A daily prisms(¥/4d EF 9% 7ds [ 2-5]7

H AT ddolMe =R AR A 2RI EE dH2 AolE AT

el AX I o] Srhe] 2o ulgl Ji01e] B 3 (prisms) 2] AlEZH
Ff/E4EE NES AART B 5 ok
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Q.
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41743 708308b02124a590 17bB4084TcH29 | 2022-04-01 221040 2022-04-02 161107 1080 -1079
41744 070830800212425901701340847ckc29 | 2022-04-01 221121 2022-04-02 161120 1079 1077
41745 0708308b021242500 17bB40847ck29 | 2022-04-01 22:14:11 2022.04-02 161438 1080 1079
41746 07083085021242500170340847ck29 | 2022-04-01 221532 2022-04-02 161530 1079 -1078
41747 0708308502124250017b340847ck29 | 20220401 2297407 2022.04-02 161734 1080 1079
oil1 41748 0708308b021248590 17340847 k29 | 2022-04-01 221755 2022-04-02 161754 1079 -1076
41749 07083080021242590 170340847cfc29 | 2022-04-01 222102 2022-04-02 162100 1079 1079
41750 (708308b021242590 17bB4084TcHc29 | 2022-04-01 2221:48 2022-04-02 1622115 1080 1079
41751 070830800212435901701340847cic29 | 2022-04-01 222232 2022-04-02 162230 1079 1077
41752 0708308b021242500 1734084729 | 2022-04-01 222444 2022.04-02 162511 1080 1079
41753 0708308002124259b170340847ckc29 | 2022-04-01 222554 2022-04-02 1626118 1080 1079
41754 0708308b02124a59b 17b340847ckc20  2022-04.01 2226119 2022.04.02 162638 1080 1079
| recoraiD uuid time_begin time_end travel_time_2 stay_time
48711 081cT908ea2140e99% 16160a78083124 | 2022-03-29 19:0643 2022.03-30 1307:36 1080 -1080
48712 081cT9082a2 140e99e161e0a78083124 | 2022-03-29 19:07:23 2022-03-30 130811 1080 1080
48713 081cT9082a2140e0% 1610278083124 | 2022-03-29 190748 2022-03-30 130842 1080 -1080
48714 081cT908ea214de99% 16160a78083124 | 2022-03-29 190822 2022.03-30 130916 1080 -1080
48715 081cT9082a2 140e99e161e0a78083124 | 2022-03-29 19:08:53 2022-03-30 130947 1080 1079
o2 48716 081cT9082a2140e99% 1610278083124 | 2022-03-29 190953 2022-03-30 13:10:22 1080 1079
48717 081cT908ea2140e99%16160a78083124 | 2022-03-29 19:10:33 2022.03-30 131127 1080 -1080
48718 081cT908ea2 140e99e161e0a78083124 | 2022-03-29 18111 2022-03-30 131157 1080 1080
48719 081cT9082a2140e99%161e0a78083124 | 2022-03-29 19:11:38 : 1080 -1080
48720 081cT908ea2 140099 1616027083124 | 2022.03-29 19:1209 2022.03-30 131302 1080 -1079
48721 081c7908ea214de99e16120a73083124  2022-03-29 191314 2022-03-30 13:14:08 1080 1080

2 of 2 Fields = «* Cell Viewer = 63 records displayed, 3790 bytes

Record uuid Count
1 7704147245859 8fc4e5aM daf26 1073
2 58d0ba?9b1c44803a182577919691592 485
3 c3c29636a7704a728a35eccTcabadbll 415
4 2272e27f5ecd4d2c870c0a3debfr0ete 413
5 081c7908ea214de99%e161e0a78083124 395
6 33c083771a754ba7a7371%e37c31495 352
7 25616bdad4d54120a9449b 007 1dcs2 37
HMI=ZA|IZE 8 37660437c80a4581012470fcc004821 335
24 9 16aafd8b3%eed31f0%a%204d 170336 332
e [0]]=] 10 54de2610038049f688(4784238dbeeTT 245
11 dfa%efld16dad0%a894e66dedEecs112 229
12 0708308b02124a59b17bE340847cfc29 140
13 1137ba277a954ebd9721b6dasfed4536 120
14 ddfc5083589246f2991#40c7ae419018 111
15 73ffe9a749%efde5cadhbelTia714a%d 93
16 934f2c77dSdedecdalldb2ecdb320bf3 73
17 9c0f5b44fb7042a79decdS6cc2Thood b 57
18 81ee825effiadledSoebddS3efMaoese 45
19 bb6efedds5714e31a201fRfd7a9d07bf 39
20 9d57c2ccbd2cd26ca5decd01ciSeTefl 37

Z: A7) uuids 7HQ1 1R IDO|H count= i SEAtS| MFAZE S5 HO[H TH4Y
PRSI IR

HEY HOH 7Is X 2SI RS JHY - 47
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AFARES @A She] AR ths B3] SRR Rpo]= At 4= 9l
t}. o] WHO R AFARMS A Ay} BRX|oN B EEs St 1]
o2} dloel 0] IStk [aF 3-19]& EFR|o|M 9] ®FAZIO] 1 njgiel o2
EARe] 2o |Echs wAlR FolMe] FRE & 4 Qe Aksolth [18
3-19] <29 HFE 12399] EE|ZHS 13:52:550]1 the E8¥¢] T T 12409
EUAREE 13:52:572 227 ARIRE S o] EEFTaL B ofe)e AfsolH,
o3t dloe|7} M gchs Ule Y=rto|B Rkt X HIA dlolelE &85 w
2oz Alggth

J73-19 | MFRAIZH1E 0I5}

| Record  RecordiD  uuid time_begin time_end stay_time
o1 731 00030245f88441049626525¢395

’—‘ 557132 0009024518644104%6

Record RecordID uudd stay_time
O1|2 o 1239 001ed0adaSbc4beladd449d0ecibedla 0

‘ 881240 001ed0adadbcdbeladddadleeibedla

F 7] uuid= 74 1R IDY
K= KA 2

o7 Zelsfol & AL ARARIO] B4 (el 18) ols}al A% oid dlolels

227 ARl e Ealo] s TRE gl APax] ok ojusiu The Eale)
s8] SAARE w2 9jx] AR So] WAl Beie] Zax] A Al o]
wjolc)
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wA AFARE glole 7P 5HAR Rdgsislon MFAIRY 7IEe] 55
2 kx| dlofg 72 HEEE AYe ARG [OF 3-20]04 v Fe
Step2-Step3—Step4 I7go]ct

33 3-20 | MFARE7IE HOIE 7152k

1X} ®FAlIZHstay time,
StepT t 1|---.-)\|ﬂ£g y )
yes
Step2 —» 7I1E @ ENEEES!
5% 08 W =4
A
no

o B(R+1)2] CIOIE|(AZE {IXNE

Step3 &7 A(R) CIOJE X|8
Stepd | |9 F(R+1)2 HOIE(AIZL, }XNE
AR
Step5 2%} iﬂ%*lgj(gtay time)

K= MA AR
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371 B2 AEY S ARZ F-I517] 218l Alteryx 23S B85l 9
I 71N WAE golskAl Wdsh] ffsl mia=E eItk [1d
3-2119] EXV] B E°] dEHA Z20d] tjaz Fo]al 2&9] W8o] mj2=
A U 80T, RFARE 71832 Hole] 7ReaAE R F 857 diee] d2E ¢
H73E golstAl sh7] ffsll miaz A3 A eigtez AAsigit. miaE UiRolM
AFAIRE 71E3ke nsEske dGtlolEE ddske =383 nISS dHolE

AZE 2] AR 2L x|3lele = 58 Sagsit)

rr
.x

!

J3 3-21 | MFARE7IE HOIE 715 3= =y
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3) GIOIE] “YH| THAIE CIOIE] 7H== #3}

HlofE] 72 AIEE o= 330 oAVt SEERIE A= | flol S3ARE AFARE
HE ol8510] st & 7hode ARVIE(E3ARE ARARD RS 1felSint

(& 3-3]3} o] 39 W& #A dlolelE 7Hgsiich

H3-3 | HOIE ZEARPIE) TE GO[E] T4 Hat

- - CllO|E{(S&) 7H (221 2) o A (Ctol-
oA ClOIH 7ks JFEEAE H0JE] Mol EoE | ® OISAt == (Et2I: Q)
0 2 X2 1,619,709 - 335,496
1 SHAIZE 6002 H|| 1,609,902 ¥ 9.807 334,896
2 HEAIRZE S5 H|2| 1,605,942 ¥ 3,960 334,125
5 O[5 H|| 1,355,183 ¥ 250,759 334,740
5 | ARARE 108 1,232,738 V¥ 122,445 334,731
7lE 20 1,082,552 V¥ 150,186 334,722
302 984,420 V¥ 98,132 334,708
1) HIOIE = 2h 7HSTA| 710 S35 fI=2t0(E 018X1| 352t Z8Y +

2) OI3Xt == Zt 7kSHAOIN 352t I=El0|E OIZXt 5 Q0|5 LXIE 0|8Xt= =&
A= KA 2

o A7 4 AREGFDY F HelE Jee oF 1628 Tz, ARPIE 7k 1
Al SR 6002 o1 HlolEl= Aol AMQlsgint. 7hs 28 Al AFARE &4
tlolElS FER o 23 Hloly oF 44 7l BTt AlQEE Aoz UEkth 39
AFARE 7158 o2 dlolE Tl dais AmE 2y, ARARE 71E 5EolME of
259 7H, 1032 oF 129 7H, 2022 oF 157t 7l, 3082 F 109+ 71 Tlole] ZE o]
Zgsigitt. 2=, 39AIE ol Aok SYARE vigHs AFARE 5o= oF 269~
645 771ZS] IS TolEE Al 4 Sieh ZHEANE 33t fuolE F
O[-&A} 0] WishE AT tlolE Jie ZAeRETE Wfal o212 UAPE 7l HA
tlolElE ZER g o] ozt Fofrl xde] 7ttt o ol
AL E g e ANE, olT HolH T2 BEullele] ARPE A&/ vl=EF

S

5 AAE =z Aerdeza Eaade] A=/de AuAE & e A= AL

o

il
:
2

HEY HOH 7IS X 2SI AEE JH - 51
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7% 3-22 | 27}1E DBL| =X

EaoR tepton]

o

ﬁo ]EH Z‘i/\]'é' %6

Esliarizi2016'A)
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sixjel, el holels 7i2le] o] 5718 muldl Eo| GPS 7)o 4ls)
T 9lel 7 7 Baig PRe] gl Hre] 7hgaelo] Hasith olag e
WA Jielo] 51% 5 R Be BRIG Fol R o] FAlel 615 % vhxle} B9
o] Bxixiele] $4 AEE BT Wt ok oM, s BEe EAbole
79t S Tafshof sl] 2 @] leelold HolE: EB B 7|25
O 9lo] =1 o] Alo] 91| AR KpgElo] K] AT EE B A7t e
Hlole] o] EE B4 Bxjo] ohjmg 7 FPe mele] HulolE Tlol
Exg mefel] 4do] Pasit

Z 7 % ox #mde ZlEst 9](2021:67)2] TGN(Trip Generation

Numbering) €312|Es 85I, of2g & 7[iF 59 7|27 5kF & A

Ea0] Zux|o} nixet Bale] BAR|E GARSI0F Sk FhAo] glom], §Ab iR
£ WOl g8l 27b) ek TR BAsiGih Tk 12 81 F A EA(fs:

first Start)ﬂr S 5 oER|eF 533 (le: last end) 9] 5HE0] YRIE B¢ 7[R &

Yo7 woksh= Wetolw, sk & A B3 EUX|¢ 5lF F npx]9t 598 =2HK] 7F

T YA AR oA IXE ?_101]/\1 ajolst EUR|eF TR YA] AR

o} gk 2& SIF 5 A B3 (fs: first start) 2 5HF 5 K[ F3(le: last end) 9]
OJAAZE 7|E o= 4 Wetolm, ek 1o] vlsl tiet 2= o8] 71x] 2 2
o] st WA FUX|e} BXA] 7+ IRIEE /st /de ZJIES] 9= 2t

®E olgsto] AE AlLteh=s 17 olAAZ 7IEgk(ell: 500m)ell ek A7e] 2
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J23-23 | HHHEE FE Oiord gualE

0

TGN Y12 = 817 & TGN Y 12|&
Travel_type 1 drsHIYn Opx|e S 2 Travel_type 3
yes yes
SYIX| AT
g S| Z9E MY
THEr 1 CHot 2
SYUX| TAK| SUS YRR SYX| TEE| H2 At
yes yes
home 7|8t S8 500m O|LY home 7|4 S8

X2 MR AN
A 71 B8 IS 93l 5k & A ol59] EEX|} nik|e} o)5e] =EK|H 7H
A= 500mz 7P3sIth. X olF i1 fl=ato]B HlojEellA £3okA] &AL

911 ol dlolEie] EAiRIet B{x] 7+ o]t ERA(B00m) oY A
% R} ol mable A Fe) BRI (GRS, B viE 52 2 4 gl
3 bgsigic Eaa, ol Sol tist Al B aTelM Tl gt Qo]

Al
i

Fog Byl gitkal ALREE 500mE 15kt sk & A ols 2K (R) e
 Z 0ixel ofs ZAK]7E 500m oV3Y 739 el o5 & 7Nk Bajoleal dEs)x
olf= 5

S 77 712 glol A 71t B3 wHsP | offdy, SIF F R R ofF
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O

oll

0ko o
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3 Holel2 o} Hole} glo] AFAIo] nle S715 ol weto] of] ukzolc
uhRlat Byl EARE 5 Al S5l S 9ol elelHo i o5 nixlat
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58 F2op7] olfehe Bl Qo] & Aol 7 7 SRS B thgos o]
090 598 ol eI kel Aol ol el (18 3-241 oz 4%
59 case 1€ S1% % ulxle} o)50] BARZL HolA 6km o1 Hoizl ol Sxlet

FHo = olF o]57|50| gl Akmoln, olejd }Eh S o] o)571%0] ¢l
of RIRAIRE 77} 13 Teko] ofeie] 7 713k o) BAlElolEolN Mlsigic). sk

57 o 59] A9 ol ol o] TIBoR 9l ofF ojRE FEF 4 Qlort
case 17+ 2+ Hlolel= Z2o] ofehe: o] glo] BHoIM HFHAL, case 29] 7
9= mhxja} o} =AiRIel 9] $IAI7E 500m ol EHE FrRIrk FEo] 7ks

s EAlelolelo] Z3lslgict

of

72 3-24 | home based &5 THCt =2| X

y P

g O _
\ : — []l!;Eﬁ%;
Bkm -"-.__‘
. g
case 1
O 1
\ O’
1o | — t/////,/’
250m ™, =
®: O
case 2
A SIF & A 0|5 SUX|/oHF = OFXt =
OilA| ot ol l*xﬁ;oolf:}ouﬂs) Kl home based &z o1&
case 1 6km(false) false(D|Z£3})
case 2 250m(true) true(Z2&!)

ZF: 1) f: first, ® Ol / I last, OMX[2} 0|5
2) 1 o2 & OiX|8} 0|59 £¢X|, 2 6} F O 0|52 =2iX|
YN=HPSVN S

HEY GO 7I5 X SSE CAEE JH - 65
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Qi ol5e] FuRIel BAK] 7he] A= B BARL ol ol5e] FRleh &
Aslof Stk 212 WSSOk Bt e BURIoh wAR] 2ho AN VS Y9
9-7AE LS Ale) YRspsle] EEslolof sul BHY 2 TIE 7 Ae) AN
Fasich B ATE WA 71Ee HolEE o188l 7 ol5e] FUx|e EARIE T
walo] A 755 HlolH Dok 9t 502 Amelsks WHoR ofF Zuxlel
=x7] XeRE ST [# 3-41% $8x), =xx), 94w Hug xw4d
ol EAIF o= oF 3248k 7] HQIE TlolEZt AEIRon, 1] BK HlolAT
& YA HF street map BEHRE F A o FEAVE 7Fsln] Ut n)zt
$9 olE% Uehgrh
CEEED

B 3-4 | E/=HX| 2Ix| HO|E 1= 2Ky

e
O
=dt7 xFO pad ‘]
UL E;_E il e unac el
dEE0)s 22 & il
0I5t & TOIE Hlo|E > = '
e
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ot DI A= 71E(HS 2)9&

A 7l e b 714t
Bale] Rajelglon], A WHe 9l 4% HER AT TIE S48 5
wxf g ek 7+ ZIIE 7 Alg Agelel BRI
H3-5 | HOIE 715 2y
e pIE=R
v

. Travel Typa 1, Traval Typa 3 A} ‘
BB & B

Cfot 134 Tt 20| CHBt —e-m- 'E_
\- -- .
8

P 0| ZHIX|Qt
OIX[2 0|5 EAK| Hln &
= HOIE 7+ 742] At & -

AN 7z &3

73l 71Z(1000m)

K= KMAF 2R

HEY HOH 7Is X 2SI RS JHY - 67




[T 3-25]= A o5 FER|9} npx|ef o5 =AK|S] fAF 75 7 ERIE
o] AZlz ddshs 22s FdeRRt Aotk A HR| Y22 72 7IEE 500m
2 d7gstal o] B 3w HhgekA] 93aL(N), 500me}t ZAY ZHe.

w ZFHO)BH vigolet

mlo
kU
oE

,YL
o
E

33 3-25 | ® &Sy guaE

Formula {65) - Configuration

Data Preview

EI Output Colummn
i w~r  stdl [ >}
~~ KA
< pa ' ISMULL([distance])
THEM
@ E IF [distance]*5®@ > [varl] THEM ‘N’
E ELSEIF [distance]*58® <= [warl] THEM 'C°
ELSE MULL() EMDIF
ELSEIF
[trawel_type] = "I° &8 [category] = "@1°
THEM
o
ELSE
MULL ()
ENDIF
(239 A&y THIIF)
W ctd
Jx s
[ID2] = "991" && [stdl] = "C°
THEMN
E ELSE
e
ENDIF
Data type: V_W5iring w | Size: | 1073741823 | &

(OFX|2} O] =AIXZH 3 i ZUX|QIX|S TE)

PN=HDON RN
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3) 0|AAz2| 7|= TEHK|/S9X| TCHIO

A 7N BB TR BEES BAHoR s ol S 7143k ulet 2ol
£ Eajo] obd QubHel B thoR BEMRE B4 deiHolrt 2 o

rlr
N
0P>i
o

%3} 9](2021) 9] TGN(Trip Generation Numbering) €118]&5& o]-83) 1ot
S o1E T A o5 (fs) o] FLX|et npx]e} o]F(le) o] =&IX] 7H 374 A (e D
AAZ| (et 2) 710l Felohs YARIRE THYSh: 2ds $3861ith 9%
Z(MeE o= 9} le9] o|AAZE AlRE H A 7|EeE 4R 2,
0.19-0,55km A== oFosr Aoz Ueptol} Hojo]dAgl 3 8-18, 2km7HA]
A=ERE Zfo7F 2 Ao UEith &, Bagl Gty 7 dolgd ez nt

Aok xR} Holela esblel 1 Aelh & Ao e e, guses
¥ A$ AR F XA 2 AR AR 9 A et g o %so S
BS% Q. ek 2(014A48] 500m) VIECR & B9 A= Bt olAAE

0.17kmZ, W% 7128t} sigd A7} 56% HE 7dAask= Aoz Uehgth A
71Zog o A AleE i}OIE = 71%5—011 ]3] %015% o=z vEeRdth # 7Ht

06251, 500m 7RI 6 4727402 AT 471 FolEE A0 Liehiz) ol
A BEIE UG M st B 49 4F 4 Sust Basht A
Sofeloleis 2718 F55P] S Ag) 71E0] BEE AF st Bast

HEY HOH VIS X 2SI =S i - 59



H3-6 | F7IMENT

HoHE fs(X 01S)2t le(DHX|2 0]F)2] 01 AHz|

3 7|1Z 01F3Az=|

72| 7|Z(500m)

=T B2 km) 2t km) Ha(km) ECH(km)
PAR: L=t 0.652 18.23 0.17 0.50
2= 0.35 15.22 0.16 0.50
e 0.42 8.73 0.17 0.50
Aasr 0.46 8.67 0.17 0.50
HFEGA| 0.27 5.93 0.17 0.50
CH A 0.28 6.57 0.16 0.50
CHH A 0.27 5.22 0.16 0.50
EMZAA| 0.29 8.62 0.16 0.50
NESEGEA| 0.19 4.06 0.15 0.50
MIZEEXXIA 0.40 3.76 0.17 0.50
SHHAA| 0.39 6.29 0.17 0.50
QIHEAN| 0.29 6.75 0.16 0.50
M 0.55 14.19 0.17 0.50
M= 0.40 9.43 0.17 0.50
pS[ES=-INoN L 0.53 14.23 0.18 0.50
S 0.50 10.59 0.17 0.50
SHEL 0.46 8.88 0.17 0.50
Bt 0.39 9.14 0.17 0.50

60



(2l : 9)
o . A SUX|Q HE TAX| 0|H742
1000m 600m 500m
2022-03-14 13,691 7,925 6,775 6,324
2022-03-15 14,111 8,475 7,335 6,856
2022-03-16 14,280 8,569 7,408 6,930
2022-03-17 14,229 8,391 7,218 6,770
2022-03-18 14,339 7,947 6,822 6,368
2022-03-19 12,183 6,329 5,378 4,988
2022-03-20 11,094 5,811 4,995 4,645
2022-03-21 14,841 8,741 7,509 7,037
2022-03-22 15,235 9,163 7,898 7,438
2022-03-23 15,403 9,262 8,004 7,506
2022-03-24 15,668 9,393 8,155 7,667
2022-03-25 15,960 8,881 7,699 7,206
2022-03-26 13,392 6,865 5,800 5,392
2022-03-27 11,844 6,061 5,168 4,801
2022-03-28 15,078 8,758 7,501 7,005
2022-03-29 15,368 9,271 8,032 7,545
2022-03-30 15,143 9,032 7,786 7,283
2022-03-31 14,721 8,544 7,305 6,797
2022-04-01 15,390 8,339 7,158 6,686
2022-04-02 14,054 7,014 5,972 5,571
2022-04-03 12,421 6,326 5,450 5,097
=g 298,445 169,097 145,368 135,912
Y B O|EAt 14,212 8,052 6,922 6,472

PN=HD SN IR

HEY HOH 7IS XSS AEE T - 61
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SUMMARY

»
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Spatio-temporal Activity Pattern Analysis by Mobile Big Data
-Activity Pattern Type and Characteristics-

Kim Jonghak , Kim Hojung, Yoon Seoyeon, Yeon Chihyung

Key words: Activity Pattern, Spatio—temporal, Mobile Big Data, Activity Pattern Type

This study aims to develop a method for analyzing daily activity patterns
using mobility big data mining. By combining human-time-space data, collected
through GPS functionality on smart phones, individuals' activity patterns can be
identified without separate surveys. The study proposes data processing and
algorithm development for presenting activity patterns, and develops a
dashboard for analyzing mobility big data based on its spatio-temporal
characteristics. The analysis includes commuting and travel characteristics by
attempt, distance traveled by vehicle type, and identification of activity pattern
types based on daily activities as Link, Node, Stop over(LNS). The study
contributes to understanding individual mobility patterns and provides insights
for utilizing mobility big data in the transportation sector. The analysis data for
the dashboard is obtained from a start-up company, WEDRIVE, which collects
data by providing points to drivers who use their service. The data covers a
three-week period with low holiday impact. The data is made up of seven

variables and is processed to determine daily individual activity patterns.
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The TGN (Trip Generation Numbering) method is used to determine the
sequence of a person's travel during the day. This is done alongside determining
their residence time and travel time, which is used to exclude data that exceeds
the maximum travel time and negative residence time. The data is analyzed
using a workflow, which includes determining that the continuity condition is
met if the residence time at a location is more than 10 minutes, and the spatial
continuity is met if the distance between the starting and ending point is less
than 500m. The activity pattern dashboard is divided into six menus: the main
menu, basic menu, activity pattern menu, and three other menus. The top menu
allows the user to select the activity pattern, district, vehicle type, and individual
ID, and date. The additional function of the dashboard was used to visually
review the continuity of movement and to present a correction plan for each
activity pattern. Activity pattern type classification and characteristic analysis
are the results of analysis based on the activity pattern dashboard developed by
the researcher. In this study, activity patterns were first classified into simple
activity patterns (SAP) and complex activity patterns (CAP) according to the
presence or absence of return traffic to places other than home during the day,
and detailed types were secondarily classified based on links (L), nodes (N), and
stops (S). Simple Activity Patterns (SAPs) have the same number of links (L)
and nodes (N) because there is no regression passage with two departures and
arrivals, whereas Composite Activity Patterns (CAPs) have regression passage, so
the number of stops (S) is larger than the number of nodes and links. In this
study, 68,000 daily individual activity patterns were analyzed, and 60 link
(L)/node (N)/stop (S) combinations were found, of which a total of 32 activity
pattern types were derived, excluding those with less than 10 frequencies. It is
divided into 8 SAPs and 24 CAPs, and SAP accounts for 81% of the overall
activity pattern. In addition, we analyzed the share by activity pattern type, and
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the analysis showed that SAP was about four times higher than CAP. The share
of the top 10 activity patterns was 94.4%, of which 5 SAP shares were 80.2%
and 5 CAP shares were 14.2%. The top six cumulative share activities accounted
for about 89% of the total. Finally, the activity time analysis by activity pattern
was performed. In this analysis, the average activity time for each activity
pattern was compared by weekday, weekend, and time zone, and the
characteristics of each activity pattern were identified through this. This study
proposes a methodology to identify individual activity patterns using only
personal location and time information obtained from a smart phone app,
utilizing node-link separation algorithms and data processing methods to ensure
spatio-temporal continuity. The study also validates the use of mobility big data
to analyze trip chains, which were previously only possible to obtain through
household travel surveys. The proposed activity pattern analysis can be used to
monitor individual local activities and indirectly monitor economic activity
related to climate change and other phenomena. The data can also be used for
setting up metropolitan transportation policies and facilities. Limitations include
the need for more diverse data over a longer period and the lack of analysis on
individual characteristics. Future efforts should continue to focus on processing

and analyzing big data to understand climate and societal changes.

SUMMARY - 149






712 22-28
SIX[71dt BIGIO|EE &5t A3t ESIE EM¢4
EX]|

- SISl /Y 72 d E¥S U= -

o X AEE, AsA, &M, AXE
g s ol Fis

g FEATY

EUSE A2017-9%

g s 20229 12¢ 31

T A NTEEARA SHATER 5
M 3t 044-960-0114

W A 044-211-4760

I SBN 979-11-5898-813-5
ZHO0|X| http://www. krihs. re. kr
© 2022, FEATY

o] ATRINE Q85H e TheTt e ARE JIRIBIFAIALS.
WES, WA, oA, SAIY. 2022, SRV HElolE BET A3 BEAE BAAT AE:

o

o] AFLHTAO] Y&-e FEAT] A AFERA FRO| Folt Asiel= ATQiEuTh
o] ATREIAME SZZTQIHI| A FZ3 KoPub AAIet thalela) =5l 3]7t Al vlEntetx|

Fol Hgxol Ut



Fx1712t &h|0]E
- HEIE0| 93 18 U s xg Fhoz

AL 3y
p 1
o
>
0H
3
fo
of
=]
I
m
2
re
1

Spatio-temporal Activity Pattern Analysis by Mobile Big Data

-Activity Pattern Type and Characteristics-

x1|1xr A-IE

H2Eg =L 2 ﬁ—_rl
H3E ool 7ks H
Ha4g ESUE 7
Mo AAE H 22

rlJfOl'
Off
=2
rm
=
>
HI

n
=

nz

—_—
’ KRIHS =E¥+H

(30147) MBS EXIXA| I HAFRZ 5 (BT
TEL (044) 960-0114  FAX (044) 211-4760

“ “ 93300
91 8135 “ HH

158798
ISBN 979-11-5898-813-5




	표지

	저자_연구진_연구심의위원
	주요 내용 및 정책 제안
	요 약
	차 례
	표 차례
	그림 차례

	제1장 서론
	1. 연구의 배경 및 목적
	2. 연구의 범위 및 방법
	3. 연구의 틀
	4. 연구의 기대효과
	5. 선행연구 검토 및 본 연구의 차별성

	제2장 국내외 관련 연구
	1. 개요
	2. 모빌리티 빅데이터
	3. 활동패턴 개념
	4. 시사점

	제3장 데이터 가공 및 활동패턴 대시보드 개발
	1. 데이터 구축 및 검토
	2. 활동패턴 구현을 위한 오류 데이터 필터링 방안
	3. 집-기반 활동데이터 분석 방안
	4. 활동패턴 대시보드 개발
	5. 소결


	제4장 활동패턴 유형의 구분 및 분석
	1. 활동패턴의 구분 및 유형화 방안
	2. 활동패턴 유형 분석
	3. 활동패턴의 지역별 요일별 분석
	4. 소결

	제5장 시사점 및 결론
	1. 시사점
	2. 결론

	참고문헌
	SUMMARY
	판권


