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Introducing A Spatial-temporal Activity-Based Approach for Estimating Travel
Demand at KTX Stations
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ABSTRACT
The KTX station is one of special generators that produce a lot of trips caused by special land use such as
university, airport, and super shopping mall. Special generators need special attention in developing travel
demand models since the standard trip generation and distribution model in the conventional four-step
approach do not provide reliable estimates of their travel patterns. New modeling approach, activity-based
model, considering travel behavior of person, seem to be more appropriate for those special generators. Thus,

this study introduces a spatial-temporal activity-based approach and how activity-based approach can be
applied to estimation of travel demand at KTX stations.
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2. FEF 7Ry (Activity-based Model)

2.1 379 239 JjQa

571y N2 Ade T e FoE A FF(activity) 3 HAH= Heolwa 3
98 Pk ATHA BEFL FARYME FIAAE HHL Fu P& IS HHA=R
TR 28e TAY Ad waE 2EI|NRPE Aze] FEF FFA o3 HAPE TS AL =
7Y 54¢ Fod A, nEFY, 2E% 2 78 A%zdd we 25 se Aol
oleld HAAQA 7AYE Higerstrand(1970)2] Al-Fzt Z2] F(time-space prism) A FE EL3h3) L.
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® %5 A 2F(capability constraints)
® A3 A %k (coupling constraints)
® A3 A ¢ (authority constraints)

#}%5 A %K(capability constraints)e 2z 7)(sleeping), 2} AHeating)®t Z& Azt AEFH Aots oy
gtk & Azke] AU FF Fo o] FFL 9T AL B=A TFEoJok 3] HEoln o
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Effcet of constraints in a time-spatial

projection
Capability constraints

Authority constraints
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® Random-utility-based models [2, 16] (Portland model by Bowman and Ben-Akiva, 2000),

® Computational process approaches [19] (PCATS by Kitamura and Fujii, 1998, and AMOS by
Pendyala et al., 1998),

® Rule-based approaches [5] (e.g. ALBATROSS by Arentze and Timmermans, 2000), and

® Activity presence-based approach [18, 23] (CentreSIM).

Bowman and Ben-Akiva(2000)= @ ©9 719 &% 2AZF 2L Ausd n3 eHIs EE5W
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3. KTX A9 57|y 28wt
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Activity &Travel Data Facility and Business Inventory

Deﬁne

(Study area)

Activity constrdnt
by building over |

time
Demand for (Destinati
activity over estination
o
time of day Choice Model)
Travel demand for a given -

activity, time, group

Final Qutput:

Trip Generation

3.1 AAe] o] 8AF 2 5 (activity)d] 9

KTXAAE S o] g3tE &FAFY T4 dig 24 Md A7 g —’1:9;—7]‘—301] o] & & o]
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® 7}A 8% (Home/Maintenance)
® % . 8w 3%(Work/School)
® % &5 (Shopping)

® o 7}& -5 (Recreation)

® 7]E}& 5 (Other)
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E1. $3(activity)?) 4% T8
Class Activities
Cleaning/maintenance at home
. Meal preparation
1
(1) Home/Maintenance Meals at home
Shower/dress
Work
(2) Work/School School (Student only)

Volunteer work

Department store
Grocery/drug store
(3) Shopping Convenience store

Video rental store
Personal service (hair, nail, etc)

Fitness center
Exercise
Movies in theaters
Sports
Watching videos

. Walk dog
(4) Recreation Meal outside
Relaxation/rest
Hobbies at somewhere
Bars
Party
Jogging, biking, etc

Seeing a doctor
Pick-up/drop-off kids
Banking/ATM
Shipping
Errand
Visiting
Religious events

(5) Other/Service

3.2 839 &% AA Z(activity schedule) +3
FEAAZL 3T Fo] Aot BE BHESo] ANAQ £ARTAH FAHALAE T B

% W E(Activity frequency)

14713k 8 A7

N

B4l (activity duration and time allocation)
Eull(spatial or space allocation)

A7+ A A (departure time decision)

o 0o 0 0 0
oxl M ofl al
mE.r.\.LOHT

N

] 2 23 AL EA(stop and trip chain characteristics)



Ao BEAS A 25 FH0 gt BFY F dov A FHe wet dFARL
o B U9 e AQVAE 2H0) Jhesith AAANNY FF) TR AN, AR
A e BFS 9% 2R, FPANe B 5 AR ol8A BF/ 2AHE FIAA Lol
4 4 gt BE2AZS FASE A7 gREe AEFez 2yst & £ glov o AE T
A 9irs AR dd GET =9 (activity profile)e 28 & Utk 1% 55 BFT=d9
ZA BEATY 244 BF T25dg agez XS Aotk

1
|me———Home
m—Work
s § O PPING
w——R g creation
«<Qther
03 f 2N

1{ 3 5 7 9 M 13 15 17 19 21 A

095, 2447 g% TE29Y 9

3.2 27t % 8% (Spatial activity capacity) 8%

ztztel EYAE FRHoB BIAFY 98 AaAFe] EX0LE, F AELE EE ARIATE,
neAE £ HRE oldto] zizte] Eo| U &FL Atk ZAZe] EXo|fel
G5 4FL T EAGA B2 Yol 5 4G WA Fata FF 7 FPAE EERA ARE
0]-§-3} %}%% 24z AR BELFANZE AT T 8% EFA HYE Y (Destination choice
model) & %5 F3IA HAEZEE 1B ”EHZ‘#?, FE 8 (relative activity capacity)S 7&
2 9}, AU FELALe FkHoT FEQJFE  HU(attractiveness)sh= a3 e
gy wyhES AETE & Un. /91(1)% zt g2%d 23419 ZFRA AL HT
R

ST E YEIY.
Uy=a,+Bph +BaT, + Byl + &4 ¢))

where Ui : Utility of facility type d for person i,
@, : Estimable alternative specific constants,
B. . Estimable coefficients,
€4 : Type I extreme value (Gumbel) distributed random error terms,

P.T;,4; . Vectors of personal, and trip information for student i, respectively.



2o 2z HAdo) glo] e THo] tig AEIUEE S W BHA 49L& A%
B8 a2 A2 Outinomial Logit Model)ol =A% stebvlele} 4](2)o} ofs) 24 dr,
Ui
P,= Ze:eu"
deD; (2)

where, Fu : Probability of person ichoosing facility typed
Ua : Utility of facility type d for person i

i : Choice set of all available alternative facility type for person I

FRst olsisted =

3.3 8549 A27E (L 1)

oA Holg ARAL ol g3t BEHAT 218Y T4 AAo %9 A 2A%H
A 2HA Adol ARl AW FAG)H ol A L FHA2 FEAF Fohrk e
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Zi.j.g(t)=Pjg(t).Ng.RCif )

Where:

Z,;5®) Total number of persons in traveler group g, engaged in activity type j at
time ¢ presented at station i

P,®). Probability of participation in the given activity j at time f

N, ;. Number of persons in traveler group g

RC; . Relative activity capacity of station i for activity j

3.4 TYTYF =4

B4 AL BEARE ogde ABE BAAW ogAE TN AAZ $IT I8
=
=

(conditional travel probabilities) B&-E F&g F o2 AFAL= wjEd FE Q7o) HE3lo
28T, AWE F4A AP B4 BE()S s EEITIAE@Y &3 AHFE] T3S ¥
g&& Yehdt.
P(Y=kl|j g.t) “)
Where,
k: Trips

J: Activity type
g: population group
t: Time frame (1-24hr)



g5A7Y FALELS gzAR %(Mutinomial Logit Model)ol 98] FAHY 44 T34 /MY
o] a8S AU ¢= ] 71E Aolgt /HA%t. Y EPFFL AUE, E5d, 55 74
H 8579 FHEHo ]7“41‘33 F3yFol @-‘Jrziﬁli A= E), 2(5)9 OH@‘% AR (oA 5
ATLAE (g £+, FF()HE st BFAFF A() EyE TIFE 9nr.
Z,, W) «P(Y=k|jg,t) (5)
So8 A(5)E el EPFL SN TFdo g FERIo AT Favt Aok, ol HF

BANA B3 DB E&soof 51y) WFoltt, B APdME AAAA FAse LA =
Fo| FAd A AFNEE b, BRI =2dFe AL AO)F A(DAA e AT 2o
FALAL 2(6)F QO] AAG(DANN FFAFIEF(@A &3, BF(HE A FATT Az
(ol 24 BPFoz ozt =T WAFYPFY Fo} AZHt-Do ojFojxl TPoz
Rogt, 2EH 23 FAY P BF £F9 sgol R AZH(t-1el ETAE TP 7}
Agt). ol AY&AF(activity chain)? 7jdez A=ty AR BFL ojHBFozRH A2
Holga @5 old&dFo AHy) wEor}, AzHE A9 7iEd wet £ (minute)
EE A9 (hour)Z Qo) 234 Hod & v},

P (1) = (Z Z,, ()8 Plirip | j,g,t)) ©

Ai,g(t)=[z Zi,j,g(t).P(trip |j:g9t_1)) (7)

Where:

Pe(t), Trip productions of traveler group g at time ¢ at station i

44(1). Trip attractions of traveler group g at time ¢ at station i

B AT W Ed wal Ao Ao FFL 8HF(24hour) T FAAUC thg FAF FA 0|
BsatA Hm ARGelA AF2ANE BT FAFS A¥HA Wwrt bt &, ARG f-2d
A7E A zAMete] 48 2g9 AFES A1 ¢ A FHo] dow BN Ao wet
) A} A A Z(microscopic approach)™} A A& A Z(macroscopic approach) HHE E5of H&d 5 9ot
nAld FEUHEe Y T NEFLdSs ¥ uSHYEAS A% 5’-%%"3%"—1 | &3 (e
HAME F gon, ANFRT wioRE Y3 85843 288 £ d= Aol I
4. A8

B A7e KX AA9e x§ate] A 9a € AA@ gl wEt digd aEreEs BAATE
EE79 he BE FLE dIEsed 2 FFo] g V¥ AFFLPYEL 9FT U7
FY9e dAHE olgg EATY, = A dE nFFe FHol oHE TAE JHAA UG,
71E9 wEFeRFol TAZSSe AFsd A8E ojfdtd FoE FAS] "ol ALY
SYPuE vredatA Rale EAYS JHAD Q. wEa B AT E 7E A5FAEYY 2 e
B $ A FE/ nESFeRge A HEd distel nEIAT. FEIINHEFLS
ANE DEFQEA Roohz wAA BAL s5aA stz AR A9 FsaTAGH
WFA A F&5HA o]8E F A& ALeE 7vjd.
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