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Abstract: Transportation is an important tool and carrier for people to realize their trip purposes. Thus, it's a vital
measurement for studying spatio-temporal pattern of individuals. Trip chain refers that a series of displacements
completed by an individual in order to do one or more activities using a transportation. The time period of trip
chain is one day. There are lots of information on individuals' trip purpose contained in trip chains. Extract this
information from trip chains help to explore individuals travel behavior, which help understand the urban space.
In previous studies, researchers have been focused on inferring and exploring the dynamic characteristics of
commuting behavior, go to school activities, go home activities, entertainment, and leisure activities in urban
space with the help of smart card data and taxi trajectory data. But limited studies have been carried on detecting
hospital-seeking behavior with the assistance of trip record. With this in mind, this paper attempted to extend the
application of trip records on hospital-seeking behavior. Specifically, we proposed a theoretical framework used
to detecting hospital-seeking behavior from trip record. It consists of six principle, such as proximity principle,
ring-closure principle, single-purpose principle, infrequency principle, time-coherence principle, and accompany
principle. Also, a methodology for detecting hospital-seeking behavior was put forward based on the theoretical
framework. Taking Beijing as an example, we found the key parameters of detecting hospital-seecking behavior
and calibrated their thresholds. Finally, spatial and temporal patterns of hospital-seeking behavior were explored
to reveal the accuracy of our results. On the one hand, the spatial patterns of hospital-seeking behavior showed
that patients were mainly concentrated in tertiary hospitals. Tertiary hospitals have better professional skills and a
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larger service area than secondary and primary hospitals. Thus, they attracted and served more patients. On the
other hand, patients' arrival time shows a high peak during 8:00 am and 10:00 am and a low peak during 13:00 pm
and 15:00 pm, which closed to start time of registration and treatment. Two aspects above both supported the
accuracy of results and rationality of the theoretical framework. The application of trip chains on detecting
hospital- seeking behavior could make up for the shortages of traditional data, which is a small sample and
difficult to access. This paper provided a new perspective, methodology, and data source for researching hospital-
seeking behavior. Moreover, it could provide methodology references for other activities based on trip records.
Key words: big data; bus; taxi; hospital; trip purpose; trip chain; Beijing

*Corresponding author: DU Fangye, E-mail: dufy.18b@igsnrr.ac.cn

E AR AN AT B B 2 T BN, R Py e R AT H iR 2T B A SCRESR A8 A7 4
AP B2 3 Bl A ROATRE , LA S KRR T 1 T AR . 765 IR 2038 AT HE Ao BERE T, M T st e 0 sl Ui Ay 2
EHERRFN DT UL AR S th 6 U - AT vHED] | 1 456 P 45 U B — HH AT LA DU I )R8 5 P v U A i S o LA
JEHCTT R ], H TN A8 AR R A0 R4 GPS Kl , B s = 1 AT ) S HE S 0 AR, Se B0 1 LA Sy F AR Y 283 11 A7
5, X Z R T AT S I . 5T S H AT Y I BRI Sh IR AT ST nT AR AME GEAT ST P 1 Rk A0 ) R A AR
S /NAESR RN 2, R TG S e Bt TR B R AR o BT A S AT H AR BT SR L EE RO AR
SRR R A5 5 VAL BE Bt AT H s AT s b st

1 515

A& 38 A TRE SRR AR S8 B — I B 2T B
MAERCIH ARG 7= A 0 — RG2S A F% , H R [A]
JER— RN, sl AT EE e TR E R R
17 H g B2, $e B (s B BeaE 58T R AT
A7 R BT 23 4% JRy , i BT DA 4 Ta) H AR B s /R AN
[RI T 15 Bl A0 S ZSAERAE , DRI A5 3] 2 AR SRR R AL
ORI Sk

H i 2gi A TaE 2 )z RO S | [h]
F | b GRVRIR R AR S lan, B
SR T MR R R B A Y 2gE A TRE  IT S
AR T A A5 B A AR DU )
149 T A b R A BB 5 i S 4 A 2E kR R
AT A oo R PR A S 2R B IR, AR 5
TH AT EE A S A RO A S A Rl I —
oA 7~ B AT BB 25 RRAE s Ma SR AR
i) = A ) A 3 AT EE 45 A b 3 Bl B
() 25 [R) DA S0 Uk A5 AR i i B Tl e RS 7 i & 4
F L HE RIS R C R . Algeter FEIE T A
BT E R 28 s i R s, 145 A b R AR R
DL A = NI [ P AR e R SIS O e 8
SEAA R, e &) R /S 0] ge R H LT
W7 4, HOF SO0 s B A i dR s v 7E
15 SN AN ZE Fh AR 202 R i, Ax-
hausen 2" F] H FH 4 GPS #4825 T + b F) FH %X
P 2EBRSEHE L N EALE S ST IR I R SRR b

BORRE , 2 EURI R 15 8l ; Gong S5l i SR & T 4 5
5POLMYA &R, FIMr 58 Gall, 43 L S A i
BTG sh 257 Huang 55225 & W FHL % GPS (4
F44 2 POLTEA [ ] (1 W2 5 | 335000 e 4 o S
AR SIS B A

R I Bl R A I v A R Ay, A
PR I 1% Bl ish 23 R e 0 B2 7 BE IR LA A s A
PR S ARG L R N ) 4 A A B
F 5 Jia Bt s 17 2 Y = AR UR  (H PR LA 95 %
B AD R IBOBEAS 155 AR 17N DA SR 25 A Bl a5
FEUR RIS SN AH G R R S, Wi A
Z2UR I AC T ROBHE A N H 5 RN B SE R R
B, 5T sh 2 T 16 s AR At T AT BB, ] B,
S B S AR ALY (i B A E R
TG SRS, R8T A AT | = b 38 7R I T
rh BRI AT ey Y BIR B ), LA T I A g FH i
S P B, 5238 RS C 7R BB ks
138 7RI RN, AN T A 2 GPS Bl FR UL
&6 Bl F AT A B 06 S I 2 REAE ) 43 B 7 IR 55
b5 RNV R |37 8 i N Y WS Bl D N E S AN aB LK 4iP o4
X BT 1Rt AT R PR s e A A an ik, AT BE
5 FE i bR 4R S BB AL E O R PR
APAT R IT HAE R W A s 1% 2, s/ A LR A T4
B RRL AR X 5 R 1 A RS TR B B

BT, A SR A 1A 7 B R e
16 81, AURAC S T8 AR 53 0% 07 FH 400858, A et
T2 AT RE AR = T S U0 B HE AR R T i A



414 T A5 R T AR A TEE AL BRI Sh iU B HEAL 5 0T IR A R 807

Fo ARCUALETH A B, HE— BT Ae A A S A
AR A R 2 AT ) GBS 0 B (L, T L I
9 HI B9S2 A TRE , T el w s R AT SE iy
TiE 238 7 S I 1 LA B G Bt i 220 43 A7 WL 2y
T S0 TE PRV AHE SR AN 7 A R AR A 5 R

2 FETASE A THERY L IS S
HEHESR

Y6 9 2 19 ) 4 o s AR A 2 s Al I 45 3l
HIBEHESLA IR . 15 Je , PRI Sl Y 50 AT
H1 3R B (R A — B4 B4 —TF
Fom R R—ER) R (B 2 2 LU
AR AATIIGERR) U SR (PR Be— b2 i B2
M MR R ) o Hop LR AR
Py Sl RS, I, — 2R 58 RE A 25
AT B0 5 S 1 A7 s ] (25 752 A ) T3 52 A ) ) A
S RGN PR > O S R A A SRS
Z A E])

FT AR, — R SE B Mt B 1 2h 28 Hh AT
Fif A AREGAR A B IR Al SRR BE AL
ARG, WA E I SGE RS, R AR 82
SEIMUR , FRRHE AL RS, IR [l At (181 1) o
AL IR 5 7R A58 ZR GE A B I ) R4 ) TR BE Be Y
{5 B I (R AR BRI ) ol Tl R 75 3 s 71
KM Bl AR SSE AT EE R T AR
P, bR SRR E SC R Sl RGLHM
(] LA B H AT B e A AT S T A e v ) O B 2L
AR PUN B SR G bR

A A

23 23
21
18
§15—
= 12 ‘ B
o ACHRGIMERTE{
6] =
. ™ E&%. \
0 -ﬁsﬁﬁ »
TTTTER
(a) %

(b) A%

AR AL I 176 3 19 538 AT BERRAE , A SCR s T
TS A TRER L B 15 Sh R BEHEAL (151 2) , 5F
feih TR 6 M ENI LU AT RER R A s R 50

CO)RBITPEAEN, RV A7 H A R 30 1 Bt , ol
BE R REVERR . b T A RS P 07 B O 2R
PRS2 H B0 A0 B B AR I 52
B R IR T RO AP AT I B A H 32 AT R
HAB A ARG Sl H B REE R 4

(2) tHATHE P A fE N, B3R 47 RO B 35
TEPTA AT IR S b e R R AT B I etk , 1k
P20 B [0 3 8h A H A9 AT o FRY S it S iR
i/

(3) H— 47 F A DN, RO 52308 A7 3 DL R e
HoE—H By, BB R THRAR AT B A, — Bl
DA S A AT s S R AT, AT HRY BA
P

(4) I TS5 1R B U, RS2 36 28 e M B I ]
5P Bt R BT, e R AT REPEBOR . SEALRY
AP AT APRE G SR AT, DRSS 2R e A Ms:
PP XM BB SCHERE AR . 5 S0l R
HMEE B s ] 5 1 2 50 I e, DU AR R 7 A
R

(5) A2 A8 P T U B 6 301 1 S s 05 3 ) 52
W IATEEAN A RN, — B, s s T
A AEAT ™, AR e B H R AT o HEB N 2
AR A B P [A] — A A2 R AT B Ao, D el =
] REVEASAR o

(6) B TR1 I, BIVAIE 1< 7 s [R) N B2t B AT
S AT EE . B IR BRR IR R Bl R 36 S TR

A

BT R T A AT AR T st 2 AR s 7
Fig. 1 Sketch of space-time path of hospital-seeking behavior
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