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Estimating Stay Facilities and Purposes from Mobile Phone Location Data

Aoi OMURA™, Toshihiro OSARAGI?, Maki KISHIMOTO™, Koji OGINO™

Abstract: Mobile phone location data can be collected over wide areas at high temporal resolution. However, such
data primarily capture movement trajectories, while stay locations and activity purposes remain unknown. In this
study, we first extract stay locations for each person from mobile phone location data and link each location to
building-use information. We then develop a stay-purpose model using person-trip survey data with known
purpose labels. The model achieves high performance for Work and School: recall and precision are above 80%.
Key predictive factors include arrival time, age, and building usage. We apply the model to mobile phone location
data to infer stay purposes. Our results show that even within the same building-use (e.g., hospitals), the stay
locations with shorter dwell-times are typically classified as Clinic visits, whereas those with longer dwell-times
are classified as Work. In other words, the model enables assigning different purposes to stay at the same type of

facility.

Keywords: #5715 a5 B 1F#7 — % (mobile phone location data) , 8 ¥5FT(stay locations), T4 H i (stay purpose) ,
R—= v MY TFAE (person trip survey), B AT ¢ v 7 [EF (logistic regression)

1. [XL&HIZ

W, EREEEIN oS L ERBICE Y, HEHEN
BEHHRA A v MT— % (BRI —%) 2 T A%
OBECHRE L HEE L, #iiEtmEs IS i3 20580
£ <4TbhTns. BlxE, /NR - | (2023) X, BE)
BT — 2 0 DR (MRS & % & Tl
W) AL, HIKEAN TOEHZEIZOWTHHTL T
S. LHL, X7 aigZeREALCE A O BB A 48T
ERAY S AN

BB — 2 1%, WRICB T 52—V o8z g
TEHbO0, BHWBOBISHEEICHEN S Y, (E
JEAEDRE LR LEETHD. iz, BEShEZT—X1k
HARLBEEB THY, 2—FOIT8E2 MRS 5 LT
B RO B SIS A WA E S S 2
LI L. 22T, AREFE T, BEEWRT — 4 12
s & BN E 5T 2 FEERETS.

2. FEEEROHEESE

21 wBMADEESE

AT, BRI — & » ORI S E N 505
EERETD. BEWWWT — 213, 2—VICBEHRAD
NeWEE, OB E T E TF —# RSN —REHE L X
NHEVIEMERT D, O, EEICITREREH
HLTWTYH, BUGFRNDRWGEENRZ V. ZOREIC

X0, BA LV MBEIZESHNTRA V MEZTHT 2 F
5 ToH 5 DBSCAN 72 E AT 5 Z 138 L (BRHIZ
M, 2012). FDH, AFETHE, LLTFTOWT o &M
I, 2128 TULELHOZME EHET S.

FfE 1 BEORA > bR — E DL _EE
FoTWHRELHHE LHETDH. £072HIc, I
R DRA > b OTeBEEREL 100m LU T THIULIA
—RA LV MNEIZET D AT, ZLT, ZORA B
BEOLFEREAME « 2B 2854, WEEHEL
(B1@ O©),FDORA Y ML R FAZ ) LT 5.

G 2 T BN —IHELEND &V ReEIC K
D, M 1LICEEY LRWEIRORA > N Tho THER

By @ FEHDORA > FHE— e IZ—
#RRRE O FRRLLESRFE ST D —FH 1 CEH

Q: BRORS v FENRFMFZE L
hEBHRQ

TLH—5FH2 1T

(a) B RO A A —
WY SRAOREEE | £ BASRYE CEEAMIEIL Y LRE L
AR CORRA A (4,5 1000)
‘Z*’”&( BRYOLT || 0= 100(m) (4,_>100(m))
- i = 4, : K BEORBERORERE m)
UTOBTREHBY TR | 4, max(4) A WEOSREDHA L A
SOBEERMSEMB | A= (4,4, 4} N #BISREROES > b
El5B.

FhA : NS VD 4 > S0(m)

BYA WBY SRR CERMEDEVNRS Y EHEFEND
Dﬁ—« &, XOEDERARERO B ORIEEE 6L

minp| | BT LAMMEEED. B, HBYSRAOHES
s READE MBS, BEOKA L BB SR
HEI SRS DELEREERE CRASEDAHEEAEN
() BEERMOBE (©) HIRBIT D&M

1 IS T Al S

*] ERB

152-8550 A H BIX KM L 2-12-1

R I 4

¥ ERE
%3 LR

n

WA BB - AERB T 22B¢ (Institute of Science Tokyo)
E-mail: omura.a.2b84@m.isct.ac.jp
~B HEBFERFREE - P T (Institute of Science Tokyo)
HWRRH R - #LB TFPE (Institute of Science Tokyo)

- E3-01 -



M L CWDBAERDD. T T, YR A 2 b
WDORA v NETORGFRAREME c 482, »o2—
FOBEHEs N —ELU T Th D456, £OFRA Y M
W EHETD (K1 (a) @).

2.2 [HBERDOEE

DO & OMERRIC S SRR ZRET 5
FEZEE 10N IR LTHD. £T, MBI TAXDE
DERE DI ONEIZ S D B EFrE L, Tk &
T5 (®Ub). ZOW, (MEREORELZEL, &M
3, £ A OWTNPIIEEY T DAL, WEMR OR
EXREE (Ofrstgst) Th b EHdked (K 1c)).

3. FEEMOHERE
31 HEBEMHEEETILOMENIT

BT — % D —EDO KM THE 7 7 A4
T 5 2 & T, WMERR ORI RER] - WEERE A &
EHETDHENTEXS. Lnl, ERHDERDOHT
X, MRS M ENEREEST D LT TER
V. 2T, BB ORI - R - W E 3
FlR SN AT R BEREEEZH O CHE B EET L &
L, ZNCBEEET — 2 0155 N5 NEH % S
THILT. WREERICBT AMEENENSTH L
LT 5.

3.2 HFEEMEEETILOBE

TR B BOE, SKAHREZSCTETEREE] & ) o 7o REEI ZER],
OB 72 E O N B, B L O O H®E &
ST BERZESHICEBR LTS LB X6 5.
N OB OER Z RIRFZE & LR B A2 SR
HET D720, ARETIRE Y T ARV AT 4 v 7 [l
ETNAERATDS.

%7 T ARVAT 4 v 7R, —RICHERSE
BohTa) & & HGEEICHEM SN, 25 s o B%R
IERER CRELE NS (X2). Bl T T MAEED -0,
B R BRI ORI EORERFE LT D)
EHEE/NT A —E NIRRT E D IR S 5. 20
iz, ZU A LT H VA RR=a—TF NIy NT—T 7
EOFELHFETIN, T A—FENREL ETNVRE
MTT v/ Ry 7 2 LT V. AR CIIEEENE
FET DI & LR, TOREEREZHLMNIT D=
D, R REEOES e AT 4 v 7 EERE LTS
LR L7

IS & AR OMELAK 3 IR LTHD. T
IERICHTZ Y, WRHEME, BiiERE cRASh
HRER T KSTHRE L. B, MRNICBT 5
HEROEREEZ B E T2, B TOME LDt
GO E LT, SR EITIE, MR B Ao A R 4
i Lo TR R RN 2, B gRE R TS I —
TR AR, ZEILRIEZ AT 5720, BMARO

BIAEMBIFR S X T LZRFMARFERKS

2/4

BHOY SR k=12..K (FY 5 AOHALROKIE 7 18) 123 L
THARE (sl s VERVTE I SAOHEEHET S, &
D3R kISHLTHRE (BEH) b, = By B BIERD, V52D
ATz &R, ThbDRIT7 EHEDSoftmaxBAITE L THEEIC
LT 5. ROEERZRAVTS VA LICHBENEZEET 5.
d

7, = ;ﬁ:«j et b @) Pl = % - (2)
5  HBEMEKDORDT b MBEMKICHETORATM ) CLORY (EH)
s RERSEE. HHEH. b)Y TES. BYAR) . BEENHETIRAEY; Ol
4 BEEROLY b BEH P, () F—8i DBRBEM k THEME
K: HEENOBY
HEEMCLDOT—BORY EZERT 510, HBEENILOH
ER¥wZERDS.

1 k BBEH
Wy = — R 0) w, BBk OWERY
NAL™ n BRENEOF—5%

BAMEERNE LTUTOIB £BAILT 5/85 X —5p,ERSD
3.
LB = A LB = 1B~ 1), Iyl =20

k BHEN p(x)  T—RiOFBEMN k THLHE

i ERMEHE (1> 0) B, HBER kDEHRY P

N:T—4% b, MEBEN K IIRHIGT HRAXH) OFRM (HH)
w, BEHEMFOWERY

Ty wilogpie(x)
N

BARMICIRENDREFETNSIA—EAY ML EEHL, ER
DY FANGEERCBVERIZEDL S ITNTA—L EZRES 5.

N
B> 00EE B B+ 1) wil 10 =1) = p 0l 1) st 6)

i=1

N
pm0DEE B B+ ”(Z wi[ 1, =K) =p,)xy) (D)
p, AEENKOEHRY ML T F—s ionmEs; oW
5, BEENKHGT BRAER) ORKEH)),: T—2DERY 5 X
N SBREANEHFTENEFELEE D) 100 : T2 iOERI SR kb1, BAF0
i ETF—R@HTNE) Px): F—BIEH SRk EFHUIHE
w, BEEMN ORERY A CERUEAR (1 >0)

X 2 R H D HEE 7k

BE
i BE. BNE~ EWAFAR)
Efixs B A0 BT, TOM
SATH HEHEMES, BUBMES, IABMES
() MR EBBIS, ~Y Y TIRFEIS
SALH BT, XHEERRARESR FkD) @E
(FI—EHERNAER) | mfen, TLRESR, BAKSE BEFRR
XIRPAZEH(FHB)OEE LHEHEZOH
<BRAZHDEE>

HEEMEIE(r)  BREM L CLORMICEHIHEOHBHM G0 B)DT—EHOBE

BUHMEIE) " HEOBWMIHAM 1 G0 B)DT -2 UOTE
B ERARE () - " HEDIHHM QA B DTS ROTE
SR EMRBIE () : " HEDFHIER 1 (L0RB)OT -2 HOEE

by TIRFRE) " HED LY v ITRS (HOT—2HORE
KBNS HIFBID L) v T (HIRANSHIMA~OBE) %1, TORDIY Y TE
2. HOBED Y v TENET D

<HHHEH>
MEEM L BEERM CBTETF—2ME N ET B e alNi
HBEOT DS 1 (£ BEORTRD B, kTSN

hOBRAZERLEHROTETHBEN LOREEZHHT 5.

X3 BROZE kL A O
—HEEEL T T L LTI LT

4. FHBEE - BEMOHERREBS LU IES
41 FRAT—2OHE

)R E LT L OVIMATH Z et S Uk 23 E L,
RIGHIEN O BEE OWEITHZ SN L (R 1). B
BUF T — & 1%, BREEH Agoop #EMERET AR AV B

- E3-01 -



E3-01 EIAEMIBIER S R T LS SLHARREASL

3/4

BT — & B L7z, Bk o — R23a)IE Al #* 3 BEMHBEOTAHIEZ
T K OVNATI O, AT S CR BB S — wwwmssmE __ |messex
DR L. WRAROWERIN | it SELNEEE S ey | aken
LT — 41, EJII,L%%WE@%EEE%E (2021 4 JEE frmbrALe
R) BNV (R2). BT — 5 ORWIE, WEH E‘i}ﬁ’ﬁiﬁ;.ﬁgﬁﬂimﬁ x;zZ:.‘-s
BT A0 BIER (7 K4 I8 bECHAE LT WA, EIRES BIREE v CATRBE |
(2% 3). FRI RS, &#iﬁfﬁiﬁgi BRI - I -

W BAHEEE 7 LV OBE THW A i ERET — Zoth, w8 Toft
Z1%, 2018 FEEDHFEHE A X—Y v N v THET — o . : .
¥ PTF—4) #MVT. ARTHE SRR TS o e i o
BT X OV & HUSERRE DRI 5 Mok P i
O PT F— 2 OBHAEMER Ui, BARENCIE, OADBEN I W . L o VR
80 A/kiill | 500 AKLLF, 73>, @B N LN ﬁw o L—=Ama 02
85%UA 12 115%LL F Tl % 89 iR OF — 4 % 534kt "MWW“MMMW h el
% & L/f: (?%5 ﬁ 32’098 {4:) : PT 'F—?G)J‘.ﬁt?ﬂkili:;? 1L A szﬁmﬂlﬁﬁ:ii C;')“:“:\f.» 9 BIDME

2 REBBREEFEOHTERER ey Ot - B M i

zfiiﬁgj‘f‘ PRI R IR O BME ¢ 13 10 /3R E L, W laax (a) PT T—42 O EEM A (b) BRI T — 2 OMES T

BHEE L (4). 10 fRIHEE 40 {Rhohbo ks R4 4 WRBTOMHAFRE
SIRLTHAD. MH & bR E N TR ICEEMR o oﬂ”"i"’f*“f o BBEHELLAL
NLLELETDBHRTE D, 212, BEEWO LT / SRR A HE 7] it X ) |

TRIRBECRE MR (51 DU H DS @R B, B
BDTE N E WS TR E TR D Z E R TE AR,
4.3 HEEMHEEETILOHTERER

X 6 12/8F A—=FHEEDOBRIZHW =T — 2%, REL

|
®.® }

TR 2R T ks, AT A= SHEEICHV D EEE B o P A

FOEANBIREE 2 1%, 77V » R —FIZESERELE T 4

(#=0.00005, 1=0.0001). /4 y 7 & &jﬁ;mﬂ
W H B HEE T LD T A — 2 O HEE R A (@ 10 KBHE (FA) '

T@OIIAT. TEg) < @Y T, Ml/aERE G o 19:33~2020 BBIEE ; BRI == i

WBRRE . BT, BB 1L, ﬁm%ﬁ%ﬁ;ﬁ (20 L4 F) /?‘ " =B

WER T THDH Z LM KB EN TV D, Fz, o[ :

[EW% ) XpEEiask, NRE) ESICETENIKRE
<, BALEN HIOHEEIZHM S HFE L TWD &2 ER
T D, FH LT — & ORISR E O#eR% % 1% 7(c)

by

WICRLTHA.
# 1 stk o
AR B WM - N 040, 18:00 | BRRS «
A0 E+215,000A g Wi BB Sz#mﬁﬁ&(ﬁﬁ)
AOEE (A/km?) 146.25/286.26 P 2 = ik S 005tk
BHEMADLR 97.95/101.12 ? O Opnas o Gl L0, !
- L (b) 40 ft &t (FH)
MRS Hh 75 chi%Enh B E D &R P . - e
(PR ERTT4075 A BLE) / 4 XBBMEHT—2 TETS A AL —REBOT=, BEMTEOMEERR
o —— S o ERESND. TORb, 1—FOREIGHRIERE L THM S
ERAT—4MmEA | 20234 8AS.6H,11A18,198,12A23.24.30,318, 5 R R DRl ]
R R E  oeERTRRET Fr—roRn
— — ~ F—lty b8 T—a% | FERTEH  —OHOFEHL S FHNYLEOELA
F 2 )1 EHR T A AR A O amr—s | s | L BRI - B PBERT
= — - s s — N FBET— y
WERE | BE-10ECLOTBEMTORE (BAHKICEYRES) . — PR LI AR OGP ) 2 FT—F TR
WERE | BWD, Mk, BNAE WE EREWRLE | BET=R 60 |
- ” FARF—& 3211 || (0.01,0.005,0.001.0.0005.0.0001.0.00005,0.00001,0.000005)
B | BFSM GFWTEEIIRLMAH) - ‘ M BETORAEDEER L TEEARE L TIEL,
WEAE | TCEMBRE (BRHD Ll 32098 || g EeRgLEAKE (HAEASDY FEA.
£ | BrzEE, wAoxEE X6 T —& B L FB/KT S0

- E3-01 -



E3-01

BIAEMBIFR S X T LZRFMARFERKS

474
1 | ResME e 19 0 20 W 10 RE 10 0l
2 EIMEMEE 2 8 8
3 BEEMEE ||| is 6 :
4 ERERSE | . 1 . I . I T
s FUyTRERA [0 A= i _RB, N | A0 AN
2345678¢ 2
6 EE 1234 6 g8 910111 . I N
= 10 5 1 2345678911112 1 23456 78 9101112
7 | XEEERER Eh= - I
8
8 @x 6 ) I I I 10 iﬁﬁ 10 230
9 _I% 4 I 8 8
10 7&38 2 T I o ¢
T 0 - - ] - 5 4 4
11 | B3R 12345678 9101112 123 4567891011122 I I :I
12 B2R | .- I T I
MR ERRAERDS A — 20 MEELTORDESCHET SHAENE 2
5T ( |3:“QEW':M3‘6!M%&. Bﬂafﬁiﬁlluﬂ'ég:—tﬁ() 1 23 4 5 6 7 8 9 101112 1 2 3 4 5 6 7 8 9 1011 12
(@) INTA—REEHRR
(b) HHEBEMBDNS A—2 IR
FEMMBIAD/AS5 A — S EAREREC, A5y alcRESAELSIZS EME L BT H LM ERHS CRNME (CHREERR) 05854 —2{l
HE | MOAHEORME KR LTBNT LT, HRENOHRISHLTAE M | bAFLHOTLATEMD, BWMSFEBREHRT SRS FHTIS v
HESESATUALEIONS. YRROEENKELNEELIOND
o _ OB E RS TEITOFBLHBEMBSAEEER oD, TORMH
L FHICERBMNSLIEBMASOBESREN S nand, 3| | za | O ’ e o
B2 | FEWHEEDNAS A —FEAIAE CEHE (Q0RLT) CRDTIEHTH RAERNL T OMBORRICEESBLLEALND
BoLMBIEMENTLDOLEERZ OGNS, - BEEMICHE LLRISES S0, Uy TEFNES L RDAE (BT OF
HEREAA L RARE (B OREAKENC LANND. ROFBENE Wixa<. MORRERESZUESLELLALSNS.
RW& | 875 SN ERBIEDNAZA -2 ENNE, RDFEANISHETIA BB L ERERBIE D5 A —RlAKE { BIBHMBIE OB BHEE
DOENPEHRICKELR/YEBLEEZ oD, ot EMNRSA—RENNEL, BREL-BHENHIENZD,
H=po =y
2. 100 2EEE o) (e) %E@EB‘]H‘EE%%@;E:.{TN
) 90 A ) FiRlFE R
- b nE | B |[Ans| @% | 20| Be (2o
20 o 805 | 98 6 40 2 5 7l s
K- '18 . e 10| 263 0 o 3 0 17
g - 30 B BEB% 3| of 536 71 4 6 14
B-11 —EF—4 2 ® mm P
j? eir—4 ? e 1 1 0 46 1
3 = .
L —— : BB Ay RAmE Ak 8 me tom (|0 2ol L O 3 4 M 5| 20
0 1000 i)(](: _000( 1000 5000 % BEE ERAEOLON55, FEFRTEE-HS BE 1 0 0 0 2 253 8
FEEH (ED HHBEE  EEFHLELODS S, ERTHLBE oM 107| 15| 100 69| 60| 51| 332
() FHHHAEDEL (d) FEEMILOBRELESE HRENOWEIT— 5 MERT
X 7 W B PHEE T L OHEERE R
T A NT—HIKIT D B OHEEREEE (FEE - 5 HYIC

WA 2K 7, BRETIIER T(e)rnd. @bt
L T2oft) FESEIACTWERAINHER I, 2
ik Tkl AMUoOE B & L TF — 2 F3 b 7n
W LR, 2D IITEEOWE IR EEND =D
TTEVOFFEDEZ IS W ERFRR EEZEZ NS, —T7,
M%) ° A% IR EEARNILIT 80% 2B 2 T
BY, HERKEIIEBETHD.

4.4 BEELNIT—2 TODHHEH

42 HiCHIH L2 O L O BRHEE TS
AL, B ZHEE L7z, 10 RBEMEOH] (K 4(a))
T, Rl COMERRNE W T@be), Faiiz T
DOWTERFN R W2 1% ERIE Sz, T7bb,
ZOBMITBETHY, FEMBONEEE LHEIND.
—77, 40 FRA&MEDB] (X 4(b)) TITIFBE T O MEFERER A3
FWZ &n b T8hE), fa¥Esk COMERRH 2 E 20
By ThoERIEINTZ. Thbb, ZoOLMILHE
BEA S > 7 Th Y, PFEEMBROBMETHD EHEIN
5. ko Xy, F—EHRICBIT2METH-T
b, WREER 7 OB S B DI BB FEE Sh
TRY, —EOMRNAHRERERE 52 TnD.

AFa T, BBV — & % B\ CE AL Tl it
H WM BEMNEHET R ERE L. BRI,
FF, BEIWWST — X O HE AR L, REMERR
EHEE L. Wi, RX=Yr N v TRET— 2 & RN
T, BYRAT 4 v 7 BRI K D BNHEEET L 2
HL-. ZOETNAVEANRAILT - /MAT OB EEUHE
T—HIZHEMAT 5 Z & T, BEIET — & 0 O i gk -
WEBHOHE N TH D 2 L MR Lz, BEIEEL
T4 D) A REPLWE B [0 (2B HH#EE
FEEOm L, FIHBE SR E~ORETFIHEOBAIXS %
DORETHS.

S & XAk

SN TEYRER - A EZ2 (2023) HTHR TR R o0 R i %
FEMERRIEIC S = ) 7 XKy LR O fAEANIC BT 5
fgE. TR AT Gl S E i s R e, 58(3) , 1600 -
1607.

JERF CRFA - A VS /AR FRe B OBLE- KH TESL (2012)
GPS BEhERE & AR > MERM B O A MITICED
W2 ARy MEBTFEORE. 57— 20O & s
M1 ,2(1), 53-68.

- E3-01 -



E3-02

EI4MMIBIFR S R T LAFRFMARERAS

1/4

BEBRET —Z P OIEEERN =2 —F Xy N —7 THIH L7z
HIRD~RT N NVRE OB WER

—u Yy NEFAL ORREGEE R LR

BH&# - F L5

Interpretation of regional embeddings extracted from travel history data
using a feedforward neural network
- Examination Through Correspondence with Logit Models -

Taku Shirose* and Ryo Inoue**

Abstract: Previous studies have explored applying Word2 Vec, a natural language processing technique, to people
flow data to extract embeddings representing regional characteristics. One study has demonstrated that these
embeddings reflect inter-regional accessibility. However, analyses considering features of the input data, such as
individual attributes and sequence relationships, have not been performed. This study aims to interpret the
characteristics of embeddings extracted from stay location sequence data using a feed-forward neural network

model that learns embeddings considering individual attributes and sequence relationships. Experimental results
suggest that the embeddings extracted by the examined model represent accessibility between regions.

Keywords: iT#:%: (Accessibility), A7 —2% (people flow data), -7 h/LEBL (embeddings)
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1ifii& o -
u; e iEAf

i

V11 Vim]  [#ia]" My)qu
v v Uy, |softmax . ~:
[ o f’"\xl ]—- 5 el [t
v v, i : B
nl nm um p(mlt) 0

1 Skip-gram OHEE

WCANT D, T2 1ATICDH 1 A= b LD
728, mXnOEOIALIED 5 B ATIFEI ST DITD I
DA S, PRSI HEEIZEA O 1 Xnd FE¥E
7 MBI BND.

Skip-gram OA&FEATEIL, —MAI72 FNN TH D, i
HEEDOHIPATH DT 4 RUF A AWIZONT, nXm®D
TFHINHIRF I EN 2 ST, 3 2WBEET 5. HhfE
T, XEHCTATGEORTBWEEE TRT 2 MR 040 %
softmax B CET LT 5.
pmo=7ﬁgglﬂl—

Py exp(vyr - w;)
ZZTp(lDiE, HEEIN G 2 b L X, EEDRIRNAL
BEICBWTHRBABN MR THD. £, vild, &b
BJEO R THIENZRIGT 257 MV THY, wildHiE
DR RN ML THS.

Murray etal., (2023) (%, W7ERFT — & I Skip-gram %
WHT D FEN, TS NAOREENEERT FETH
% Negative Sampling (NS) (Mikolov et al., 2013) Z{Ef L,
T4 Y R A AW = 1OHEITOH, EIET NV ESE
fli DX CHkEEI 2 THIT 5 EH LN LIz, ET L
DFEOBE, WH O Skip-gram [LFE R HUR 4TI
WCRY MVDOREZFHF L, softmax B CEFT /LT 5
23, NS IZIEFIEM)IC % L CHEEOAsI(EiE )% T v
WY TFY 7L, FOAFEZTEMRS L IZRED
TS 2 ESERBEICEES LD LT, ET LD
R EENRET D FETHD. ARV T D
BRI, 8T — & TR OO HIE S SR T
&N 5. NS o BHREIL, EFOT OFHIHEE
1 3ES, BoARFEOST OFRfEERE 0 (2510 %
ZETHBID, LTOREKEHOREMETHS.

LNS
= Z In -
- 1+ exp{—Inf(v; - u;) +Inpy(j) + c}
1
+ RZV“‘ 1+ exp[—{—In f(v; - u;) + Inpy(k) + c}]
f(vj w) = (@ w;i +Inpo() + ¢) @
ZIZT, JIXEH], VIZABIOES, p,(DIXFEET—&
TOjOBRGEE, clXEHKETHDH. W =17, Skip-gram
IZ NS A L7eha, FESNICHEDIALEOER &

€Y

1

EfEE O EARN—ET 5 (Levy and Goldberg. 2014). %
D7z, Skip-gram Negative Sampling (SGNS) % W\ TF
W 2L, UTFOXTHREIND.
f(u; - ;)
Yjrev f (wy - w;)
_exp(uju; +1Inpo(j) +0)
"~ Yjrevexp(ui g +1Inpo (1) + ¢)
_ p(exp(u; - u;)
Yjrevp (Gexp(uy - u;)
L7225 T, SGNSICLo TS5, Ml ik
JH OB RT, IZAFO@Y Th 5.
p() p(exp(w; - u;)
2 (G )exp(uj - u;)
F 72, Skip-gram 1%, WTEHIRFIOFH TOWTEH & jD
MEEEBIRII BT 50, ZOmBERIEBSE TERW
b, M, j&FRET DHEOTBIENE LW ERE LT
TTNEFRETHI LIRS,

PNS(jli) =

3)

T,, < p(DPNS(jli) o 4)

pO)p(expwyw) _ p()pDexp(u;u))

T,=T, =
vy YieypUexpuyw)  Tieyp(iexpuyuj)

Yjrev U exp(uy - u))= Yyrey p(EDexp(uy - uy)
= T, = Cp(Dp() exp(u; - u;) ®)
GRXEY, W=10OFRED SGNS 1X, EHETLT, =
Cmym;f(ry;) &5l A TREN 2 TRIT 5 L iR T
5. 0%V, FERINEARY PRI o, 4,07 fL
Zef] ECoMERES, Hugi, IO EE IS T 5.

3. FNN&ODY FETIL

DL OWIEMEZ AT L, IROBEK OWMEME T
WLT, X7 MRBEFETHFINN &, vV y MET
NENENDNTRT HHERESAAIL, WITd softmax B
BoOEELTEY, FNNOEESEOH AL, vy b
T VOMEEDRITHIEERICH D, WTILOET LD,
BNBEALOBENTEIZ R D 72D, & DS OEERD A
TN B OTEMZ TRIT S FNN O v Eoh
57 MRBUZOWT, ZORBKER Yy hETILE
DOE B L THLMNIT 5.

3.1 #®ETSHFNNETIL

AR T, LTFTORXTROMEMEZ THRILT, ~7
M EBLE BT HET A ERRTT 5.
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exp(v]- u;+wa; + w]'-‘ “hy)

p Gl = (6)

Xjr_q €xp (v]-: U+ weeap + w]'.‘, . hk)

ZIT, widH MR ORI ORI RN L, v
IFR OB EE OWAEM ISR T 2 2 a oFI~ s b
NV, apTERIDREIE, h (IBEEROENJENE, widE
NG A—=BThD. ZOEFET /ML, Word2Vec & A
@D, 1 B Feed-Forward Bl o5& @ o ic, B
DOREIIE & AR N BYEDRIARE S 2 ME LT, softmax BA%k
THET L. BEEOEIE, ~7 MRBEOMR W]
FEVEDHR DI DT, AR TIX I BOET LV EBZRD.
3.2 Oy rETIL

oYy hETIVIL, T X LR ABRICEES < B
WETALTHD. FNITRIEOEE LI EZEWT %)
AR REVERIELRS. 77 2B W
T, BREOAITMERIICER S, BRI OZIMU; X
UToRIZEIvHEINS.

U=Vi+eg )

T, VI ATRE AT L > TR SN DK
TEN, g 3B RE 72 2R & BB 9 2 TSR B 7R R 78 TH
ThD. H2HMANPEREG % BIRY D fE=Rp;id,

p; = Pr [U]— > %E%(Uj/)] 8
bo. ZIT, Prix[iZxnLET DR TH L. IRAEEN
WSLIR AT SNV ANTHE D B D, T ¥ LR EERIC
BESSBEHOBIRE T AN r Yy NET A LIHEN, pild
UTFoXiricksnsd.

p; = fPr[Uj = x|Pr[U; < x]-+ Pr[Up, < x]dx

— (i exp(l/]-r)) exp(—x)\ dx

g

J =1

= exp(Vj)f_ exp(—x) exp

__exp(¥)
- X exp(Vjr)
H BRI IV T, EE R ORI A S 13 %
HiiAg Hy T O BRfEd, , AHIORE T Ea;, BEFEEOMENE
PEh 72 ER—RICTTHV B, #EEHEITEN S ORIE
EEICL s TREND. HIRIZWDIEAKIZE > T, &K

DIFAEHL O Hlskj OFEESNRIZILL F Oy Th 5.

VE=wd di +wa;+w) by (10)
I TWIEEANT A=FTH D, 2 MIKHEEEE, &iho
Mk 7 L ORI B A OLFITIE, el @
HHNRTA—=2E[ND. —J7, EARMZ L ORI
[CHEATRWERIT, TORERKEZBIREERGICT S
T, TR S LRI DB NT A= Z W ERET
LZENR—RNTHD. 7ok, BTOBRIKICEADOE
FHNTG A= B HBRET D L LEIHMENAEL 57201,

€)

—ODOIEEFRBUI L DEHNT A—F % 0 ICEHET 2.
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3.3 RFETILEODY FETILOXIGEEF
WafET v, e corhie, 10XoH 5, 1
BELIAN OFRBAE RN & 7= D TH %= INE L C, softmax B%LC
W+ 5. 2F0, uyy hETACTHIKRESICSH
bWz u, CEES AN TROBEZ THT 5
72, v udIw? - di EXIET D, Lo T, BEET
JNZ R FEENT-NY FLRB L EHEESBOELDN
B 0, wit, BET — X QBT O A £

4. BEMERRE L0

AR TIE, BT —HIIHRFETVEBEAL, 5N
TeHIR DR NVERBNES L R BRT S,

4.1 FERT—R2ELEETILOERE

B KPEMBERRI AR 2 — Ao e v
=7 b RO THREART — 4 25, FHAHEN TBE)
DTERGE LK) 870 T ADBEI & %14 &3 5. BT
NR=Y M)y TREOFEIEARY — > 164 Huldk THEA
DWER 2 R LT RN E AR LTz, BB O A BT
Fn, PER], B 3 FEEAMAL, Sl 0~19 5%,
20~39 7%, 40~59 5%, 60~89 mED 4 X4y, PERNIFBME, &
PED 2 K4y, BRETBEE, Wik, PEO 3 XK
L7z, T0~19 5% ) otk ) T2 2 g T ) — L L,
BB ERE L. Ao EEFTIEREL LT,
SRR 28 AR L A-TEIIN A EEER, FAk 27
FEESRE ADREERWD. TEEE R BEHEECA 7
A AR EOWEIC E DMAEEZFHAL, AR E
EHOMWEIC L DM NEEZFAT L E LTHWS.
MEHET /T OIARKTTE 25 ot & L, HEHISR S
F— R EFEA LA 82 OEIATSHEIL, Early
stopping % FHV"C, validation loss DWEN R Hi7a< 72
STME 2 [EETEEEITD, REOETT VAR L.
BRTET LV OlESG L LT, SGNS OoFELtn Yy
NETIVOHEEZEIT S . SGNS IE, Murray et al. (2023) &
FUBREDETT N EZANT, HOALRKRTEREFTET L
ERIC2SRITERETH. uyy METIVOFBPEEIL,
EHOWE T &R N BYEIIRFHE TV & E U245, Hisk
R LR A Y — o o B R (km) 2 VY, (10)2K
THEEDMZFHET L. 2B, ZOWETIE, &7 —%
ERAWEHEITHAREZOB RN O NE 2720, MRT —
A5 3%EY T 7 UTHER L.

4.2 R RLRBEOHH

MFPET VIC X0 8 SNy MVRELE 2FEE)E
DELONEL 0, Wz fithh, #HESNnYy hETL
TORREOEANT A —4 L O w - d;; % il &
L7z 8uAi M & B 2 1. #EE SN EREO B4 OfEI,
-0.368 Toh 7o, k3 2 mEOMIZIE, ENZEBIfR
HERRTEN, UL EER 2 EEZLND.

B2 oFc, 05 X FRHE, Hd, ¥, 3ifE, #38)
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ERMETABENCER L2t 0x2 K 3(a) iz, Hb X
EMETAIBIMICEBE L 02K 3b) 2R, K
3(a) 1%, ®3(b) &bl LT, wd - dy; DEA/ N & WIS,
D) OENF NS OWER L b D, Zhud, R
DSEEN T MU OB ENC IV T, BOL AR E T 555
L, BLEEHETDHIEAETIE, N7 MVRBANERT I
BEICREREVRDHDLZLER LTS, 47 4 Aff
SOBIEHNEFR T LHMOONEED HHPIOIA S IR
LT, #baEEMET2HMOEEEREL kol &H
2B, X7 MRBUIBE M X %2 XA Lo irst s
RI LN TED.

RIT, By - WITOWT, BT O, )\ E B
ERMETOIBENCER Lo MaR 41, HiEiRiEo
ik, A\ T FERHIR A S L T2 BENCER L ofis
51T, N EFBRAk 1/ 3 0 RSO AS A S 478
W7, FrEiREE O, B4 Lt LT, B’5 T
BRI RS T M 7 0 T A <, BRBE O BER 7 Mg L
t, ZTOMOREVHIRAHEINIEZHML TS, I
B 542D SGNS (12 L D7 FMAERONIEIC SN T,
TEERE O g, \ETEBRHUIRICHER Lo o/m a2 R 6 1R
7. BEIOME 2 XBITE 20 SGNS 00T, K4, B
5 & B AMHEEONHE L TWA.

5. 8hHYIC

ARFIEIE, MARME L BAEOWAEH O AJTIZx LT,
WOMEME TRT 5 FNN THOLN MO~ T b L
KEOWEE, nYy NETILE O A L TR %
Tofe. EF—ZH2AVESHIZLY, ZOXT MLE
Bk, BEhom & 2 XK Lz ik o Bt = £ 9 &
FHiCx, AWT —# OWETE T T VI K D ik BT
LRIHT~D ISR FREME A R STz, S, WEOMHTE
Hit & BUAE OO TR 0> B ME 2 8 L IR O MR A T4
%, LSTM < Transformer 72 & OIREFEE €5 W2 L B
7 MVRBUZOWT, [AROER~E BRI T,

HEE

ARFZEIE, BHUKS: CSIS H[FAFFE (No. 1184) (2L D
MRTHL FIHT—% HBEUAR - N v 77 —F K
WHT —% k> h CSIS ADjiih7av=7 NEER
AL

SE 3

Crivellari, A. and Beinat, E. (2019) From motion activity to
geo-embeddings:  Generating and exploring vector
representations of locations, traces and visitors through
large-scale mobility data. ISPRS International Journal of
Geo-Information, 8(3), 134.

Levy, O., & Goldberg, Y. (2014). Neural word embedding as
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implicit matrix factorization. Advances in neural information
processing systems, 277.

Mikolov, T., Chen, K., Corrado, G., and Dean, J. (2013)
Efficient estimation of word representations in vector space.
arXiv:1301.3781.

Mikolov, T., Sutskever, 1., Chen, K., Corrado, G. S., & Dean, J.
(2013). Distributed representations of words and phrases and
their compositionality. Advances in neural information
processing systems, 26.

Murray, D., Yoon, J., Kojaku, S., Costas, R., Jung, W. S.,
Milojevié, S., & Ahn, Y. Y. (2023). Unsupervised embedding
of trajectories captures the latent structure of scientific
migration. Proceedings of the National Academy of Sciences,
120(52), €2305414120.
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T—Vxr NI —7 7 —2EA L RBRBESHEET VT X 28UART —

ZDERERER L
HEEEN - RAE - BEAES

An Agentic Workflow Approach for Pseudo People Flow Data Generation with Large Language
Models

Yusuke Senuki*, Yanbo Pang**, Yoshihide Sekimoto**

Abstract: This study explored a method for generating high-precision pseudo people flow data by leveraging
Large Language Models (LLMs) and introducing an agent-based workflow. Specifically, it employed an iterative
feedback process involving an Al agent that generates synthetic people flow by few-shot, and a separate Al agent
that evaluates the generated people flow. This approach resulted in a stepwise improvement in the quality of
simulated people flow data. The proportion of flows meeting the criteria increased by 11.8 percentage points
compared to conventional methods during the first generation and by 30.0 percentage points during the tenth
generation. Furthermore, the frequency of activity appearances in the flows increased by 41.6%, confirming that
the generated data includes diverse cases not sufficiently represented by single-generation models. Such data is
expected to be utilized in urban planning and commercial analysis scenarios as a method to simulate people flow.

Keywords: #{AiiE7T — % (pseudo people flow data), KEILZFEE T /L (large language models), =— = f VU

—27 7 u— (agentic workflow)

1. [FL®HIC

RMNC & 2 6300 BEIRIRIC I kit - K
KR Y, Bz B T GIS AW A (NOBE)
DF =L DIEABIEE>TWSE. — 5T, ZNHDOREM
TAY— N7+ N ELNIEFER R EDOT — 4 %
HEEEHRTDIZ L, BADOTITAN—2RET LT
ORI 25 Z ENIEFICEH LY. ZoMEERET 5
FiLL LT, DEOET O AE I, Ax
OBEE — BTN T XATHEET D TERELART
—X | OBAFENPER ENTEY (Kashiyama et al.,2024),
KEFHETEET L (LLM) % ZEICBEIT T VAT 5
MR HITHN TS (Wangetal.,, 2023).

ZTO—)T, ERRET NV TREILFEHA Y 2 —)b
EVED &, A MEHCOR L) 72 & OAVERY 72 E &
FENTFAHATH TARMO LS 2 THH+E 5] T8
ETIFTE XISV T unEks & D RIEDRET 23
2. AU ARITEI oM S IC LT, TAHL L]
MHEL LS OHEZERMELLIZSWI SICERTS.
AN ORFIZ L 2 @RI ATRE 7228, K& - A )
L3 #EL <, BT AVHBOKEITH R D FMEAARIZ 22 D
1Z< .

RO LI, ZOF vy v 7% LLM % i fli &
(Evaluator) & L THWA =~V 2 F 7L —ATU—F T

HWHBHRIZHD. T7bb, AR—iHli—FA RO KE
N—T%EANL, iMiic—y > b [FEOFE] &
I8k (AFIBLWERY) ) ORFEH &I 5 BT
AL, BEICHZRWEEITEEEa A M e L ILH
ERRT D, ZHICED, ZHETAFITHES T 2Bk
O SURIRIF ORI 2 BB o KEBIC R T& 5. %
ECEHARZ—V s - i —Y = FORITIC
GPT4 #H\W, 1542y k1 AAF Y a2—)b, 2338
EOHIK), K10 BOKE, 5EMOFMAiEEZEMA L
7. GPT-4 [ISUNREAEOHERRBE ) AN <, EMEZR ARTT
Bt S SUIRE B8 L 72 LA RO AR FRETH 5
— T, @WHERE I AR, ARSI AT —
X O—EMRHY AL, BfEA=7 (GPTScore)
PEHTAEE LS Z LN TE S,

ARTIE, 2 BT —Y 20 MU —27 70 —0DFMR
F— 2 OB NBICONTHRAN L BT, 3 =T
fic—Y x> b s A=V VBB S SRR
RLTE. SHIZAETENLORREMEZAEZE LI E
T, SETIHXSHOPFROAFEMEIZ SOV TR L.

2. REF&E
2.1 2HhRDERK
KIFFETIE, NREERT2o—Y o b EAREN

= % e = |
T277-8568 T IEIRFATHIADILE 5-1-5,
HH

kK

R

=B

WK ZERE A 98 o % — (Center for Spatial Information Science at the University of Tokyo)
E-mail : senuki@csis.u-tokyo.ac.jp
5 2 Mg SRAL SIS # — (Center for Spatial Information Science at the University of Tokyo)
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#£1 ANEICE 2887 ~VvoftE i

5 FERPRV ET, BRI EOSRRITIINE 15 AB.

4 5 FIERITTR DD, RRBEMEICRIT A AWM. 2B [F-lgh—att—RE—-F) L

3 BRIV, IERWICEREEICR T B AT, 2B [F-24-5%) o—Ht 1% O#ply
UTOE SRR EEARNHL5E81E, FEOBEICADLETIHOEENS LEIC & 1~2 8. (PRI 1 &)
BN 2 FERILL EL B A WIS LIRE - T L IRE ORI 45 7L E.

CRPICEREN D R AR BD. L [St—omEg—oatt) el

CAEROIRZEICE SR WTEL. B ZIE 10 ot L A ENEHRNTSECHIEOBEHE L L TUIHAW AR - T2,

#£2 AfT—Txzr MIEZEEANERMYE - AT —Y = hOHT) - FHMET—Y = > OHIIOH]

[5 % 718 NJEPE] What is the daily schedule of a female aged 35-39 who works as a Professional/engineering_workers?
[£m—=— = > FH)] 00:00-07:00 House, 07:00-07:30 Commute, 07:30-17:30 Office, 17:30-18:15 Private_Space, 18:15-

[FEfi=—y = M) 22715

18:30 Back Home, 18:30-22:00 House, 22:00-22:30 Go_Eat, 22:30-24:00 House
BEA BICEER R L, BECATEHIN B L, 2HERITHRSENL TV D,

EANREFTMT D=2 FDT 40— RNy 7 DY
BLICE > TAWRORKE LN LS5, AfitE 1 AR
TLERMTBRIIL TONL@OTH Y, ZNEERTHH
B0 3. SRR ERE B LMo, BE
(temperature) (X/ERKEET 0.7, FEAGMAE 0.0 & L7,

O AFT—T=r b8, ERT 5 AROFEANBEM (M
B - BRZE - ) ZRET D ZHITHIT — 4 »
5T UH NIEITND.

® ERT—T = M, 15 {0 few-shot & & e LRk
a7 MIESWTARE 1 HFARKT 5.

® Fli=— = b, 1510 few-shot 24 e A
Tu T MIESWT AL A 5 BT 5. 2
DR, BETE T Tt ATz o X9 7 FEAihAE R
T o Te MEB L7230 h 50 TN THI T 5.

@ FHmAS 3 MLLTFC, 2B OBIED /L —TEHED 9
FIHUTOHEE, AR —Y = MIFHlFE RO
xR, BAEROIEREED. WIS, FHED 4 8
PLEDS, 3 A VIEBIED L — FEIEA 10 B H 0854
&, RSN ANREZERRERE LTEEMA 5.

2.2 THAOAE
AFFETHOLND ARDOT —F 1%, 0D 8 I 45
SIONEE) X, 8 45 43D 9 RF 15 33 EE) Yoo » Xk
U, TEB ORI E A 15 43 2 L IZED I, BB
PERI (R - ), TR (% 26T - Baimk - 7472 L),
FlinfE (20~25 mk7p EHAIZ 5 EIXEIY) D 3 FHEn
B SLO. ARSI TER 2 R 3850E, & - 8y -
St va vy Bl 3 mENMEDN TN D.
AKFFECIE, T —H & LT few-shot £V D A
T —4# & LC, Zhangetal. (2024) 7% LLaMA3 %7 7
A v Fa—=v7 1L, few-shot ZflAHEHLESLZ LT
FEAER LIZ AT — 2 &A=, Zo—fFLERET LT

e —% & LT, 2008 FICHAUERTE (BATER - phds
JIR - B R IR - THER - RIRREH) X8It bh i
5 [EIHFETE A=Y NY v THAEOKESH BN
TWb. ZOMFFETIXIEMI 2 AT O K BAERICHKS) L
=— T, SEEMEICRRRIT D E W) RENR BT

2.3 RaA7YVIFE

Zhang O—FEA KT TV TAR S 7z AT 1000 {125k
LT, FETS D 1 OFETSNVEFLGT 5. 5 B3k
R, 1 DRAIETH Y, BRI 850 LI E 1125
L7=. BL, 1 SDONFITER D o=, FIFEDORs
FEmEDEDIZT =2 O—BER | OFEAET 1 HICRD
LFOWEL, 1 AREDO 1 EEBLD L5,

2.4 BUPANRT—F2OERK - FHE
Efrc—r v ML, T SEEOT T M &
H 2 THBUART — ¥ AR S
O HEARKOFur7 b ((HRZIFANRT -2 24T 5
T—Vx NTT) THE DR CE)
© MHFn—r oL (TR L ATE OB EMEE R > T
LTSV IZHBRITEIZZD TSV YT E
LWAERIFED L —)L % B E O T SCE)
@ 5EMD 1 RO RS
@ RAaT7EID few-shot (JEELT ~LAF& D AFIZ OV
T, BT O ANMORBRELETNEDE, 5 H~1 AD
bOEENENIM@ETD, FH15HE%5)
® ERFEICAE 2 DB O (4223 #)
FHEe—Y = MIIZ EROOICH Y T 52 EAD T 1
YT RDIEDN. EROQ@D LR LTS N e T
HORERIE, 32 O X S ITEAJBME « RS E - ]
FERO 3 EREEGTITN, RSN NFEOMES 01T
BCHERE LCRIEEND.
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K3 —AEERET N LAEOET L TOER SN AFROBM > — 7 o AD% AL 3 4
[Zhang et al. (2024) O —FEARLTE TV CTHAMR S NIZ ATEOSEH v — 4 > A BT 3 4]
House—Commute—Office—Back_Home—House  157/500 (31.4%)
House—Shopping_Daily— Store Daily—Back_Home—House  30/500 (6.0%)
House—Go_Scholl—=School—Back_Home—House  27/500 (5.4%)

[ 5 [E1 D B TAER S iz KRB > — 0 o 2 BA7 3 1]
House—Commute—Office—~Go_Eat—Socializing—Back_Home—House  30/500 (6.0%)
House—Commute—Office—Shopping_Daily—Store_Daily—Back_Home—House  18/500 (3.6%)
House—Commute—Office—Go_Eat—Office—Shopping Daily—Store Daily—Back Home—House  17/500 (3.4%)

3. REREBR EOLOTH-THRIED 6% Th D X 51T, ZRERA
3.1 FHMETI— Y bZKBEHERR WDy —2r P APERS TN D Z EDTER STz,

F7, FHi=—Y = b OB e NG R D
T DDEREAITo T, NN EET ~v %2172 1000 ﬁ:
DAFED H 6, PhrD 500 52 Nt & Rt > M
STCAMRT —# & L5 2T, BYDENET A ]\7‘“*
L Liz. 7r>7 bR few-shot DEEZ I =— = ]

& & & 5 ) ) & &
8 o & & o o oF <
o & &7 o

AT — 5 (5004)
£MT— 7 (5004)

> b ER UESETHRE L TR E ST &8, GPT4 2N T 2
N AR AT B AR L. oz )
X2 Zhang OFERF) LA HEORBRER)ICL S
e e TEBINE OO A FHERER O S F 7
o) 0 0
o 4 2 TR L7ZRESED B D EAL 10 fhE2 LD &, A
« 0 1 FFFE AR S V- AN, Zhang O—fEAERKRET L LIt
B 60 W L CRRm 2B &R H oo b NN OEBI ORI %
go- 0 10 AERMICHR LTS Z L bins. SEARSAZA
< -0 WL 500D 5 BIZFEFILA R 4280 H1E £ TH Y, Zhang
“ % 13 3 0 O—FEAEKTT L ThH D 3023 BN T 41.6%, A 1
B . ; . . [ 7= 0 TIE 2.095 LTz, BHicva v EV S
. 23 186. 7% 72 & LTHY, RIBOEB 2 H.0IqE
" SRR : ek D BT HAVER ST B = L ASHERTE 5.
K1 ABOEET NV EFHT—Y > Mok D 14-00

REST T O~ R Y 7 A

K1o~v )7 2A%fERET 5L, kR LEov/LOE
NENZENEHKE L, ZORIZKARO —DHOE L
DENRKEL Lo TWNDHI LMD, Al=—Y = Mk
B B OATT TS AN O SR O I o & B DR

T — % (5004F)
— T — 9 (5004F)

_ﬁz LTw 6 z & b’%’%%‘ﬁyhé . SEES AU (EA108)
18:00
. a4 T — 4 (5004%)
3.2 ﬂEﬁ'ZI_:)I\/ I‘(:J:%)EEE‘Z%E% — T — 9 (5001)

W2, ==V MU= 7a—ZEISOTERBEIZA
VA 500 HRAERC L, ARRER % Zhang 12 X5 LLaMA3 %
AVl —fRERET Vv G —%) &Lz,

% 3 2D IE, AT X B AR TR EMZ A OH
o TWBZ LR booTz. Zhang O—FEAERET LT
X 30%LL BT IF-@E - RE—5%) &) Bl
RN EREINTWZDITER, BAFZETIE—F LW

SEBS AU (Ef104)
X3 Zhang OFEF(F) & 4 BIORERENC L HIEEIN
ROREEDOHE(14 FE & 18 B TORDLLE S T 7

- E3-03 -




E3-03

IHIZ, M3 TR 14 KL AT 18 K RICIRE L7238
HOHBIEKZ T 5 &, 18 BFRCITFE PR 236 - 72
RbVicya vy 7 EREEREINTNDH—FT,
IFIZIEENDIEHE VARSI THRNT b2,
T —T = P REEEED B DITENE £ ORFRHICS
SHESHELZRENEZBETETND Z EMRmARND.

3.3 BERICKZIBERLOER

100 BEIETAAL E B BHE
9%
—— %
90 '/-.’ —e
—
)"/
85 ~—
£ —
40 go
B
s
i
i
-
7
L3
604 ® —e— ERF-5 (BE)
® J#F—5 (1EEOH)

188 288 3@ 48E S8E 66 7BE  8@H 98  10BH

X4 FAEREEIEO4 5 EOEEDT 5T

Z22A78®w7 AY2 2 (188 - 588 - 108H)

g - 49(9.8%) 28 (5.6%) NI 130 (P78%) N 233 (46.6%)
200
& 150
& B - 12(24%) 20 (4.0%) PIYCK:IOM 179 (35.8%) 265 (53.09
h "2
100
u 50
@- 0(00%) 17 (3.4%) ECICRCOM 190 (38.0%) 273 (54.6% F
] . . -0
1 2 3
237
X5 R, 5, 10EEICETSA8DO~ ) 7R

HARZBYIRTZ L TED L IAERERNm B
LEHFNE K4 0 5iE, 4 S EOEIA A Zhang O
—FEAERE T VA TAR | [BIH T 11.8 R4 > M,
AR 10 [EH T 30.0 WA > MEML TS Z L, FAR
EHOETIEE 4 5L EOFEPHMODL OO EHET
WL T 2 EREnz. £ 5 5L, AR
VIS Z LT ROERBERENELS 2o b DD
2,3 BTV OMEEESNTIZH - TWH Z &N A6,
SEANZRIED & 5 AR R & 0 HECRIED & D 4Rk
FEREEET D BHEROICEHE LW EARE .

3.4 BAROBEZEIZXSHR

4L o TV DEEEZ SR, 3 RICEE LELEDE
BrbiTo7z. X6 22 HIXRMED 5 ROBEIT 1~2 B0
ERICEZBENRRE N L, BER 3 S0oBATHE

BICEDOBENAFRERET 203V ERRENTE

F7-, BE S ROLA OFEEO HBIEHIL Zhang O—4F
AR TV 3023 [EICEENT 47.7%%% 0 4465 [11TH 0,
ZHIBIME 4 S0t EE 61 KA RS-

FI4OMIBIE RS R 7 LES

wa %)

FMHRRERAS

4,/4
100 EFERTAMFRIEEER A
95
%0
8s
80
70
65
60
55
50 o REfE5R
45 —o— Flfill4m
¢ —e— [RRE35
BT 2E8 3EA <ElE SEIR 6EIR 7EIR 8=l oElg 1088
RaE
6 FAEKRERT & ORBELL Lo ROEIED T T T
4. EE

3EDORERMNS, GPT-4 12K D GPTScore 75 A it D FFAH
ELTHEINCIERT 52 &, kLY LIEMNOZER
WoHH ANFENERSNTND Z &, BERY AT A
Lo TV —r 7 —NTHEUICEENMTOILTND Z &
DREINTe. 20—J)77T, JT —H TIIAFE LIz
DOFEEPIIC AR SN2 -T2 2 L LGRS, S8
ME L VMR T H7-00MOMEMRS BT o7,
SHIBIE A RIS U CB b s 5 2 & ¢ THifliA
ANiie) & T2ER7e ANft) 272254 CAR S HRED
A2 5 2 &0, —H DB % B 12 A Bofl R
WZEDDHL Y77 T R ERBUISCTHWSZ & T
F 0 BHMEAERT A ERRYEE LTETONS.

5. EwESHE

ARFETE, Ee—V=r b EFHlin—Y =2 b E
TV T —7 T r—C Lo TEEIART —
X E BB EICAR T D FIEERER L, Eko—fH4pA
DET VAR T LY EffE TR L ARBER I
Tl aMR L. SEIEAREITHNFICRE L CE
FETCHLBR L7y, SH%OMETIE, SRORREE FEED
Hi[% ECo NFRAEROHINIEM &, GIS LTy
PPt 72 EOWFEICRNL THZ E# HIEL TV 5.

BEXHE

Kashiyama, T., Pang, Y., Shibuya, Y., Yabe, T., and Sekimoto,
Y.(2024) Nationwide synthetic human mobility dataset
construction from limited travel surveys and open data. Computer-
Aided Civil and Infrastructure Engineering, 39, 3337-3353.

Wang, Xinglei, Meng Fang, Zichao Zeng, and Tao Cheng
(2023) Where Would I Go Next? Large Language Models as
Human Mobility Predictors, arXiv:2308.15197.

Zhang, Y., Zhang, K., Pang, Y., and Sekimoto, Y.(2024) Agentic
Large Language Models for Generating Large-Scale Urban Daily
Activity Patterns. 2024 IEEE International Conference on Big
Data (BigData), Washington, DC, USA, pp. 6815-6822.

- E3-03 -



E3-04

EI4MMIBIFR S R T LAFRFMARERAS

1/4

R=Y 2 M)y TTF—=8 zRAV-ERTHREOEMSH
EEEX - WAEHF

Quantitative Spatial Assessment of Outpatient Access Burden Based on Person Trip Data
Yuta Azuma*, Kayoko Yamamoto™*

Abstract: Japan’s aging population and uneven distribution of general hospitals have increased outpatient travel
burden, especially in suburban areas. This study quantifies the burden using person trip data from the Tokyo
Metropolitan Area, focusing on six municipalities in the Kitatama Nanbu region. Patient origins are approximated
by population-weighted centroids, and destinations by physician-weighted hospital centroids, enabling realistic
distance estimation without precise coordinates. Travel burden is calculated by combining trip distance with
transportation mode-specific weights and aggregated at the small zone level. Zones with multiple hospitals, such
as Chofu City, show lower burdens due to localized access. In contrast, southeastern Komae City exhibits high
burden values due to the absence of nearby hospitals and cross-boundary travel. This study presents a replicable
framework for evaluating healthcare accessibility by integrating spatial analysis with mobility data. It underscores
the role of hospital location in shaping outpatient behavior and offers insights for regional healthcare planning.
Future work will refine origin-destination modeling and incorporate route-level data for improved accuracy.

Keywords: @52 T8) (Outpatient Travel), [E#T 7 & A (healthcare accessibility), ZZ]/3#T(Spatial Assessment),
N—= > N 7T —4 (Person Trip Data), #&PEDALE (Distribution of general hospitals)
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