%046 5 B 5 M
20214 5 H

KBRS FE R YW

Geomatics and Information Science of Wuhan University

Vol.46 No.5
May 2021

DOI:10.13203/j.whugis20200025

A '-u

4.4

2L B

7 ' 4 4«

XEHS:1671-8860(2021)05-0718-08

S F bR ) 5 2 o b

L

x| A’

1 RBCRAE 2 A5 B TR E R E SR, a5, 430079
2 R4 e, WA 5, 430079

W OE R E R Y E 3h o AT SR T IRAE KM e S AN R ALY E R BRI A Eh B KA e
T T B RAB B E S LM g A A MEABE RERERREEE, AN TR IR L BT AR Al E
A EHE, MET 5 FARABRT EREHFHILAADRS ST RS AT 2R, AW T B EHEFH
ST A AR B A Ak, AR T ERBYFH AT AN EREEF XA R H0XIANAT @,
S THHIERE IR T ERBYEH SN EARRMN, I ERT ERAEY T3 TH A LN HRT A
%) AR TR Fe A SR R B S F AR T @A

KEEIA : AS B P ;3R T KB I S IR P A s N

hESEES . P208 XEEREG:A

IR T R B A B S SR M B 2 gtk S I 2
Fi A 22 B A W] O v 0 BRAE 25 18] ¢ R BESE N A
JE 1 3 AT T T B8 TS S A BT R A R
i B G EHT 3T AR R, X I T R ) A
o ARt XA kR S EEE RS S
R A . F O R AR R T
(RIS 4 2 T T 4 G T WU 43 8] 56 &R, F 5T
ST R R 00 2 0 R A [] 09 A TS e, 42
Ik T A — R B 45 bR ok B A Eh AT R RRAE £
B VFA B 23 6] A Jrg B 34 A Pk L S T B T 3R
J& B B AT o 5 B A R B3 OC RS

SR AL Bt 92 T vk F2 2 R 0] 46 8 2 () O
3, BRI AR & R 25 K B Rl AN iE 2k HL
TR R, JCvE M 3 S i T e R T
Bl A R . B8 g B B SR R &
I 0 e A RE M 22 1 N SRS Sl B (0 3k e R
i SRR TE A TR I . s B
IR0 % €/ EE N P o O B A R AR K YRR IR |
KNI 2 A7 A U 25 R 45 0 L 28 38 77
SR A S s At S A R E AT T E =
GRS 2B ST IR AT T T B R B Y
38 B A7 A R PE ST, A SR R BT
AR b BRI 7 VR I 2 A R Bz — A

W5 HH#3:2020-01-18

TS R ST 9 P 0 3 40 R
1 WHERBEHENSTEMEIL

1.1 WHEREH%

A0 b o e R G S A g — 1 A
FE X pk 22 BT R R RN AS 3 2E R RO H SRR
Sk 3E B AT R ) RN 5 3 G AT Oy, v
NN SRR DLStl 38 B H 0, DR AR b o i
SR H R E A BRI AT AR B R
HMAE ML, T B B TR B B s a3
R AL B 2 =R, o7 A kS
o B3 R e R E AR B K
55 K6 38 B pAS S5 R IR MG o A T A
H 0 A7 316 3l 3kt i B8 B 1% 3 7E i (] A s
[] b A A 25 R | B R R 1Y) ) 2 R AR
KA. WAEHLE , N 115 B 0 76 ) Bl 25 A E 4y
e 2 3ok T e T I B A AR R . T H 2
Il T TR E A R — o R L Sl T A 2 ]
KFR T IR A R A5 R

T G B T B % A AT A A, — i
AR Hf5 30 A PR R R AT sc W T H R EAT 425,
I8 T 2 () 45 46 o B 3 B9 Bl AT LA 43 Sk 2 B
oo QnSCHRE7 109 98 (9 3817 v SRy P9 3 38 8 oy

T B & B . R E A AR (2017YFB0503604 ) ; Wb 48 H 4R 9% V38 B TR b P A i Wi H .
F—1EF T LA S TR, I S I 2 B 43 B S 5 . 200422170037@whu.edu.cn

BIRAEE ATLL, M1 #4% . shu_hong@whu.edu.cn



546 5 1) B B AL Sl B RO SRR B T S B B i 2 23 719

MECEIREAEECE I RINTEEE IR B SR I F'E R
S3 AT T b I Sl T AN TR] 0 0 8 3 B, Rl A T
T O B AR XA 395 38 B X8 DX 38 A] A A 1)
S R B R B A T SRIYER N S T
1.2 FEER

N AN EE AR R ) RERm MK <R T R L A ]
IV ) R A B — 5 A A e Sy ok ) e Al A AR
ALK PR 25 A R bR, HUERARE B 8 57 5 Kk 3
S AT BS S RETRtaB i I AT L A e 20y o
2R LI,

1) 3 50 B[R] R0 Bh B B . 38 B IR A
P R S I T TR 8 AR ) i M AR
V2 0 58 iz FH 3 W6 A48 Bk ok 43 17 8 R GE Bh 47

R A D T ) A (A SR o O T A 4R A B TR
J2 KA, SCHRL 10 ] By SE3E 73 By 2 W 3 80 i 1] 5 5
IR B e TR BRBOC R (H SOk [ 4] SEIE 4y B
R HRTRBCER

2) it B BN RE AT Al b
DX A 3 45, ok o e 8 2 A A A ki 9 A
b 4 23 T 73 A 0 30T 45 A8 B4 i B R 0T R Tl
B ik Ik B S/ 04 2 B B, AT 0E e T RS B
5 d /03 8 Y 22 R AG B . R T 8 B0k AT Rk
NP R & ST DAl ST D5 G W 6 RS
b b DX AL 8 f FE S Y SCRR (10 ] 5
MR Ak TR A g I B e R e 1 o AR B
AR R LERD .

F1 NEFHTEREHER

Tab.1 Metrics of Citizen Commuting

SEUEK B (D

Xk W b W Iy ik
Xik[12] FU i/ Lt )R
1] f;f;fig” 1 5 I 2 5 1
HTO] TR L
SCik[13-14] iﬁi;iif it
SCHk[15) SRR ) S A
XHRTI6] SN AR B R

A2 AL DX e i o3 B R W, 5

S FE 5 L %
73 0 5 7 0 ‘ B

14 /> 36 [ AR 17 DX 52 98 43 B &
B, S B 3 0 Y LT S B
fe /N OB BE RO 8 iy, AL
87.1% 3 ) J& + IR P )
Xt 25 A4~ 3% [ A T X 90 56 &
B - 138 8 20 min, X F 52
P o 34 38 ) i 7] 22.5 min, {2
H 1LY 3 S JE TR P
VLT T 51 B8 5 K B s
Pas ey b EE R OR X
Sl ) AR 52 0 o 43 B MR 45 []
O F T

S R B R e 43
Xt 43 AT 2 B Il R A A
JH T 25 ] 45 #4 23 B fin 58k />
T )

i 3 B e (] R Al B ) 3k
T5E B AL 2 R R
R, R A 22 SO 1 A
3 B0 AN A R R

B4 1y T 9P T B G 2
S/ L
L B0 T B
DX 03 1 259

X 43 3 5
T Y 31
%o R R IT K i
S 9 A g

B T 0
5 1 5 50 58 M 46 S 50
7 T B T S B/
i

GEhF 2 0 A8 % kS B ) Y
IS 53 BT e B, Sl T 2 ) 45 4
U 225 Wi 3 8 ek il 5

SEE SR E B I R R
P 22 [ Y 9 R BOG R

3) el FT A o sl AT 3K P 9 Sk A
[7i) b 3 B8 50 1) gk A I 55 R 34 T A A £ DE B
WO, —E R R T D" i % 5 55 3 i
ORI PN Uy QAR /| /A B e G o = R 4
AR T I 18] SRR AR O R SR Iz R T

A AN a] Ik b AT S R A9 R L
R RE U W] AT 1 8 060 S0k S R AT O Y R
Mg A AT K A S R R X J A b Al
b B BE I, 5 3 e R B S 7 A . R

Joi B B9 Bl O¢ AR R e ROl B i AT B R AT R
FE AT R A AT O 5, R M XA i ol AT

k.

1.3 BHEREHENSTHEHRKE

S AR GE TR A B 3k T R B9 s e A,
KBNS 2l g A S SR 5 52 I ST e P
MBS Tk (LK 2) .

175 (8] 52 B S 4R 5 T, 300 AL 2 6
N TR b 73 A B S 3 9% R R o 5 g A



720 RO = (N

fi B F 2 R 2021 45 H

I o g VT LB R IR o U DR K RSB K R
S HLHEAY O AR X i AL BE AR Y 77 e R P Rk
ISR 285 4y 1 g Y AN A o

Sk T A 2 A g A T T S 3 Bl Rk
T A 58 1 oK I R B 249 R %A A E s R R

T S B 2 (A AT O A AR R
KA AT I

A7 g Mo B 2 53 A 00 GRS MR AT O A, G
TE - A ] 5 58 3m He 5 il B N 2R R Bl AT o s
e B T 5 18] D g X & o

®2 BHEREYEINEALKE
Tab.2 Classical Models of Citizen Commuting

MESsE R R A A 1R % R T i A
) % 1 -+ ) B A
Lowery!!7)
o
- b R A8 3 I B0 25
‘ S B E MR R FEKEAE S LILTOY RIS e 2 1
WlZEE WA hE s e &k
EN B N e
S AE A i XA B AR
ITLUPLY BrAT oA, R S
B3 1 B 2 1 % R (1 4 ik
% 18 - i ) R 447 5 3
258 1040 D B BB RO (0 R B B A L A
i 25 AT B 5 i 37 2 2 i A e
J T —— ?ﬂ/?ﬁ?% 7 BRI T VW& Eﬁm”
Wt 17 5 R e P 8 10 258 43 A 5 MOk
B 25 B R 1) % A R BB R 7 W K 45l
TR Bt
ARSI L SN E R NSRS @ 1]
R B L 56 R 2 P
IR RPEMRIBR BB R AR R POLUS A2 ﬂmﬁﬂ?‘
ok 2 I Sy B AT 56 3 8
" M T R PR PR AT N 09 R AE
MASTER #& #1(23]
. e 2 3 AL
N A NS AT 5 B
Eﬁ%ﬁAﬁ*ﬁXW%ﬁPmmﬁﬂm X% R B
KEBHTH AT O R A '

WL A A

g 2 2 i) FLAS (A RS 30 £ 2T

Agent fix #(25)
gent ¥ Hm

14 ZFRAATHHTERBELHEIH S

Sl i S I 3 2 o A T T B B 2 S R 5
SCRYHE R MBS R I S e AT O AN
Bk &, e RS 3 AT D A R S A 6
(B RE) 25 80 % 2l Je 25 (8] 22 AL A, 3l AL
K R A2 T R 2 R T e R T 3 s A — R a2
AT, INIUAE 2 18] A BE 20 A 220 ) e A Ll
b 2 18] 457 AR AR s B 58 0 0 Bl = ) 45 4, T
g WA I 301 £ 3 A AR Ak M R )
13 2 HE LB e 30 e (O A 3 B8 S AS o3 A
Jo A 25 BT B 28 P Ak 2x i kBB R Y
A 22 BERE S e, DS ) 22 BB 52 3 LA
G GO AT D AU B 8 2 Dy SR, T8 T8
g FRAE Gl B AT AR T B A A 2 22 T
W=

2 WHERBHENBRNBEIN
iTE R

W T B R e R R T AR B
BREFHL L s a i b, BUR T IR R 3
MR o X R O A A IS (R] R Y =S TR A
F 5 WL, 48 T R% Sl %) G Bl 1] A2 £ 4 2 1A 43
SR DR X (NS RY  E AR R B TR A €
FLAt o AR T )38 8 A X0 |, A% 3 Bl KB R
AREAC R S B A AR G B
AR

AN TR) 26 Y ) 90 T8 R B B AS [ Y 2 g3 A
R RE AN AR AT g Al fige e o ki e R B B
G BT B B Bl 050 A T AR 4o 426 (1) RAOW
AR Ay 2R S 6T G I KA an TR E A R



5546 55 5 40

B B AL Sl B RO SRR B T S B B i 2 23 721

B AR o O A O O L R e A B0 A Bl
Bk B XMEC AR 2 Kz B R BE L e A B
5 (2) 38 2F 2500 b gk | PR 4 S5 B T EL ] 4
W AT 38 B T Bl 09 B0k B L N iR 3h 42 E 1 R
P& L2 22 H Bk B fE R (integrated circuit card, 1C
RO R0 % R AR L A2 S R
B S WA T B R T G TR 20 2 B L Y 3E )
B, 3 B A T 0 R O AR DA S B b B
28/ A A 3 R T R 5 R P2
LB AT B B T TR P e 22 5 (3) 00 R U R JRy S
(9 7% h B0 30 B A WF T IR B 04 W ) &k
i 55 AR R TR Y 8 I B 0y B s Bl (2
PR T35 25 M 000 D) 286 3 2, e LA AR ORI A 4 7 o
78 Bl WU B A 5 (4) #2228 B EHE L an o fE L B
2 B HHE A5 MOR T ] P 3 B0 2 BRI 25 7 1
Bl AF AEAR RN AN 8 1, AR RS o R 1 J 1R
G B

3 mhERBEEHSFAIE

ORI N & | I O TR I R T R i o
R 235 [i) 5 460 11 56 2R, () IS 46 3 T L4 4 () b
S B 8 3 3l Y s e
31 WHRERRBEHEHERSE

L E GPS AR FHUE 2 22 i
14 7% sl 8030 B0 TT DA BCH N RE S AN 1R 0B 3
5, S T BT 3 T B S A T B A4 3 B R ) |
R B RN HRA A 23 B RRAE . i an, SCER[ 29 12 T b
5T 2 — A A ZE 1C R Rl R s U T A SR
R R JE AR b5 b S B AT AT R, A
TAS N JE AR X A X B AT R AE A 4 T
B AT S 7 s SCEk 27 TR TF LG A B
HENT O NHE - (8] -A7 2 7 06 R AR AL, Al 3 i T R
e Ry I B SR W o8 T SR ST TN
E 53 ARG 30 2h A REAE 5 SCHR [ 28 45 6t e B4
F14) s P 45 AIE R AR G A R AR 8L e B T B 4
5t b R AE 0 R AT O REAE

PE— 25 b A7 R R AR B Tk % Bl A A Bl ) 2
Gy A AT . B, SCHk (548 1% kNSRS
TN T R A A 5 SCERL30 1%k A 3K A H]
147 H PR 150 75 S 5 e sk 47 17 2 #r . & 8L
N 0 IRAF A B 43 A5, il B R A, R B
Sy A8 B A s SCHR 3118 18 0k 8k 200 J7 44
& — JEI P 1 100 J7 2% 1C K Wil R B0, X 38 %
TG sh A AT A 9T, 2 B0 M K 3 % 110 o A7 I R T
Bl B 3 = A i A S R A R

B AEE o A o RS R W], A B B B A
Bl T 45 75 38 %) i) (8] 55 00 8 PR R 2 a) 19 9E 2Pk
K&
32 WHEREHEIZTEREE

B Sl B30 A v DL T B AT AR
i, 1) R0 368 480 5 SR %) AT R T 880 S R) A SR A AT

1) 3Tl Rl 48 s A7 A =X % Bl 2 30 9 2
BTl e RGE B0 sh ny k5 R AT
IR MITHMEGFER AT 200 T ol
S B GE W AT R SR (6 )0 2 R
LA B2 FAIL 2% 7 > 19 B8 T ¥ 0K 40 i GPS £k
P, U R T e B B R AT R SOk (32 A
FH 150 75 AWKt FH 22 30 B4l L 43 B 1 BRI T
Jei B AT A4 R K [ 3 A, A Ml B S 5T v A B
B9 PR A BT T 52 R R I O YR AL kT
JE R AT

A DL Y, 38 B IR R LG8 B B ) R0 o 7 G )
3 AT 2 W A 1) R 22 5 R R R A 2 AT A R )
A7 S 4858 253 B A0 R 2 Ui B 8 xCOE i B HE 5
I T 5[] 5 A8 S 8 0

2) 3T e IR B I ) v A 2 B0 RiHE ET
T8 N8 3h | RGl 8) J M =3 ) 3 30
AETZ L dn SCHR [ 34 10 FH R 3 ek ) 4 5 AL
A&/ VA AT EIBTIE 1IN P I S S i
1o 152 A B R N A% i o R e 1) B Sl AR = )
25 Sk [ 35 ) FH T AL AL AR U030 s 3k T
T O R AR 59 B X8 5 e s B Sk [ 36 ]
AR 75 43.2 75 4 LA & Bl L i3 I 25 3 7%
BE 3R R S S Ak 3 T AR DG T AN ) DX 3 2 ()
NHE B RRE .

3) I T T R B R 0 A o WloTT JE R B
15 20 A ey W s 00 RSP N 1T 9 3 A R 2 7 R
T A S A RSP L R RS Bl B B
TR S T R T SR A Ry i U A - A )
G B 280 A0 B 0 I 58 BT SR (38 1 E
i Mo & W FR Y % 1 (appllication programming
interface, APD), & it 1 POI &I R 5, L1k
A3 /N DX AT SN AR AR AT 0 A8 I 2 58
3 3 e T 5 SCHR [ 39 ] R T B 43 A XoF
AT W52 e, S 1 3l HRAE A A 5 A AT 2%
Bl 1AL o T WUE RS T AR
KF A RCTIM T AR S Il T e B 8 AT A8 Ak
SCHiR [ 40 ]38 3o 25 scb B APT 35 B A7 A B g
N ) R SRR T AT RE R RS AE N B, LU
iy i X AT AR



722 ER N

fi B F 2 R 2021 45 H

33 WHREZENBERES FEHNE I

R 43 ) 25 4 2 3R 1T 8 3 8 R AF T B 1
HOELR R ) R A ) 45 A XoF 3 A0 s R R 3 A
BECA AR, SCHR T 41T R e
1R D0 SR A T AL L B, EAT T R R
31 R B B 5 SR [ 42 1) A HE R ZE B
e 4y BT T BT R R G B M AT R R 5 R
IR, A BT T B B 5 R O R
SCHRL43 TR L 104 TAEH 1763 07 4 FHLE
AR U T T R Rl Hb AR A A
BRI WU S A R
34 BARZEH

AR S B A2 AL Bl B3 KB 43 BT kT
F 3 8 75 2 1 BRS04 TR s BOdE 2
FF R 30T B I Bl o T R e (LA 1)
AL S I B AR ) OGTE R A ALy k3
AT 5T

= 471 % VEEE | | st | | SSELIR N
THLEd s 3K Hofie

(b )| Asmnton] | shtsom | | sdmis |

EEIEERNETEEEET

I

1

|

I

|

1

1

|

]

i | [ [ | G| ][
! | 8] || @] ||| ]
] ar | [ o | | || ]| 2 ||
! AREIRER EIEINIE
i it

|

I

|

Fwryizon wesn] [ sonmises
[ oo

| [ mowsmpon

B 1 A Sh B B SRR A 3T T R B3 3l 40 S
Fig.1 Architecture of Exploring Relationships Between
Citizen Commuting and Jobs-Housing from Mobile

Trajectory Data

M TR LA 32 3 5K R A+ 7 R S ds
AR FE W, B Bl 0 Kot S T A I e R
1 B o A ¥ T8 T HRAE A ) O A A LT R
AR T I R | RO I S e R T
W5 T7 35 8 4% sh Bk Bt e M 7 ik 5 2 e Bh &
WP ZE G LA T AT M U e A A R A
A A e A 7 ik IR B IO i 1R i
5 R o BT E AN AR AR R R A IR
0 AL B IBCKE e 31 38 T R R 5 MR S JA]
gl 56 ZMUBL I BT, R 1) 2 MR 25 1) 45 K X 3 17
o B 5 R DL E 4 Bl B U S AR R Y oy
Bro A% 3B X ds SRy R Ja Rl B s ot
JRJEE A DA 0L T 1) P R0 2 T

4 % iE

Shy o X B30 IO A R R AT O i A B 4R
22 5 i) 25 B0HE ml 6 0 3 80 e s A X A A5
KB s B HE S R R 3T R R 7 3 o
BT R DA 75 1 5k -

D& s Bk K248 256 k. FH
B 2l 50300 B A2 48 T vk T RS | 4R B b
PR S xF 4 38 B AT K AT O X, S
b3 5 3E B0 B AT R B0 b e T S R A
HRUAE 25 [H] G 2R 19 25 6 1) 28 SR | 52 B0 22 1 28 2% 1
2R Y 3 T S B T B A AT

2) B Bkl 2 e A Bl R A .
Bk @ o E RGBS E S R T E
AL S TR AN B o 3k T A IS B R
bl 358 56 B LA 3R T R R RS AT SR B DA &
W2 ] BT AL S U R M, AT DL 5 P 4k
S RTINS | B R 20 s T 1)
7R RN R RN B 8 B AT R A0 B 2R RN B
B2, A i & UL IA TR R B T o)) RRAE AR A
25 ]S O 3R o

3) 38 B 0 B L E . LN T R AL
i 2 2 S AR 0 RS A2 4 T i | T8 o RS R A
DI 25t 7 AR 7 20 A 2 N Hb oG R A UL
I A O A B AR e, nT LUR] RS B
0B U T B 23 B 2 A T i A A T 4k T
B B 7 2, SRR RGE B S R G &R IR AR D
B IR T ISR A A

2 X X #

[1] Shaw Shihlung, Fang Zhixiang. Rethinking Human
Behavior Research from the Perspective of Space-
Time GIS[J]. Geomatics and Information Science
of Wuhan University, 2014, 39(6) : 667-670 (jif
&, TR NI GIS W ok o it 40 i N84T R
my 8 [T]. RBUR 2240 - 5 BB, 2014, 39
(6):667-670)

[2] Howard E, Garden Cities of Tomorrow [M]. Lon-
don: Swan Sonnenschein and Co, 1902

[3] Zheng Siqgi, Sun Cong. Urban Spatial Structure:
Housing, Jobs and Related Urban Issue[J]. South
China Jowrnal of Economics, 2011(8) : 18-31 (# J&
FF, PNER L BT S VR Y A R A SR AR L S AT A
RIRELT]. MJr 4%, 2011(8):18-31)

[4] Ma K R, Banister D. Extended Excess Commuting:
A Measure of the Jobs-Housing Imbalance in Seou

[J]. Urban Studies, 2006, 43(11):2 099-2 113



5546 55 5 40 b

TAE B S B30 IR SR B T S R 3 i B 40 A

723

[5]

(6]

[7]

(9]

(10]

[11]

[12]

[14]

[15]

[16]

[19]

Barabasi A. The Origin of Bursts and Heavy Tails
in Human Dynamics [J]. Nature, 2005, 435:
207-211

Bantis T, Haworth J. Who You Are Is How You
Travel: A Framework for Transportation Mode De-
tection Using Individual and Environmental Charac-
teristics [J].  Transportation Research Part C:
Emerging Technologies, 2017, 80:286-309

Plane D A. The Geography of Urban Commuting
Fields: Some Empirical Evidence from New England
[J]. The Professional Geographer, 1981, 33 (2) :
182-188

TaNa, Chai Y, Zhang Y, et al. Understanding Job-
Housing Relationship and Commuting Pattern in Chi-
nese Cities: Past, Present and Future[J]. Transpor-
tation Research Part D: Transport and Environ-
ment, 2017, 52(PT.B):562-573

White M J. Urban Commuting Journeys Are Not
“Wasteful” [J]. The Journal of Political Economy,
1988, 96(5):1097-1 110

Hamilton B W, Ailsa R. Wasteful Commuting [J].
Journal of Political Economics,1982,90(5): 1 035-
1053

Horner M W. Accessibility Landscapes? Develop-
ment of a New Methodology for Simulating and As-
sessing Jobs: Housing Relationships in Urban Re-
gions [J]. Urban Studies, 2008, 45(8):1 583-1 602
Giuliano G, Small K A. Is the Journey to Work Ex-
plained by Urban Structure? [J]. Urban Studies,
1993, 30(9):1 485-1 500

Horner M W. Extensions to the Concept of Excess
Commuting [J].
2002, 34(3):543-566

Horner M W. A Multi-scale Analysis of Urban form
and Commuting Change in a Small Metropolitan Area
(1990—2000) [J].
2007, 41(2) :315-332

Charron M. From Excess Commuting to Commuting

Environment and Planning A,

Annals of Regional Science,

Possibilities: More Extension to the Concept of Ex-
cess Commuting[J]. Environment and Planning A ,
2007, 39(5):1238-1 254

Ma K R, Banister D. Extended Excess Commuting:
A Measure of the Jobs-Housing Imbalance in Seou
[J]. Urban Studies,2006, 43(11):2 099-2 113
Lowry I. A Model of Metropolis[M]. Santa Moni-
ca: Rand Corporation, 1964

Mackett R L.
LILT Model to Dortmund, Leeds and Tokyo [J].
Transport Review, 1990,10(4): 323-333

Putman S H.

The Systematic Application of the

Integrated Urban Models: Policy

[20]

[21]

[22]

[25]

[26]

[27]

[29]

[30]

Analysis of Transportation and Land Use[M]. Lon-
don: Routledge, 1983

Shao Chunfu. Traffic Planning [M]. Beijing: China
Railway Publishing House, 2014 (HE & 47 . 3¢ il #L K
JERERLM . dbse . o [ BRGE AL, 2014)

Train K. Discrete Choice Methods with Simulation
[M].
2003
Caindec E K, Prastacos P. A Description of POL-

New York: Cambridge University Press,

TS: The Projective Optimization Land Use Informa-
tion System [R]. Association of Bay Area Govern-
ments, Oakland ,CA,1995

Mackett R L. Master Model (Micro-Analytical Sim-
ulation of Transport, Employment and Residence)
[R]. Crowthorne, England: Transport and Rosd Re-
search Laboratory, 1990

Kain J F, Apgar W C. Housing and Neighborhood
Dynamics: A Simulation Study [M]. Cambridge:
Harvard University Press, 1985

Feng H, Liu H, Lt Y. Scenario Prediction and
Analysis of Urban Growth Using SLEUTH Model
[J]. Pedosphere, 2012(2):206-216

Yu Xiaofen, Gao Yun, Liang Chao. A Review on
the Research of Spatial Mismatch Hypothesis [J].
Editorial Committee of Economic Geography,
2013, 33(3):15-21(BLHE Sy, g 22, 0l . [E A oh =
] 2% C B i f BF 7 0 R IR V(7). 22 U b B, 2013,
33(3):15-21)

Zhong Weijing, Wang De, Xie Dongcan, et al. Dy-
namic Characteristics of Shanghai’s Population Distri-
bution Using Cell Phone Signaling Data [J]. Geo-
graphical Research, 2017, 36(5):972-984 (% 3% ,
FAE, WAL, A BTN H A S A ] S Y
B SRR AT FHLE S BRI R [T].
WY, 2017,36(5):972-984)

Mao Feng. Mining Commuting Pattern and Urban
Jobs-Housing Balance from Multi-source Mobile
Trajectory Data[D]. Shanghai: East China Normal
University, 2015 (F W . 5 T 22 I 0 700 5048 42 48 19
S P AT R 5 e IR A AR AR SE (D] R
FEAIBHE R, 2015)

Long Ying, Zhang Yu, Cui Chengyin. Identifying
Commuting Pattern of Beijing Using Bus Smart
Card DatalJ]. Acta Geographica Sinica, 2012, 67
(10) : 1 339-1 352(Jeifil , 3K T, ¥E 7R BN, #1222 Kl
R B g o3 A b s HRAE 56 & R B AT [T]. M B A
#, 2012, 67(10):1 339-1 352)

Wu Ye, Zhou Changsong, Xiao Jinghua, et al. Evi-
dence for a Bimodal Distribution in Human Commu-

nication [J]. Proceedings of the National Academy



724

ER N

2021 %5 H

[31]

[32]

[36]

[37]

[38]

[39]

of Sciences of the United States of America, 2010,
107(44):18 803-18 808

Roth C, Kang S M, Batty M. Structure of Urban
Movements: Polycentric Activity and Entangled Hie-
rarchical Flows [J]. PLOS ONE, 2011, 6 (1) :
e15923

Liu Yu, Kang Chaogui, Gao Song, et al. Under-
standing Intra-urban Trip Patterns from Taxi Trajec-
tory Data [J]. Jowrnal of Geographical Systems,
2012, 14(4): 463-483

Liu Yaolin, Fang Feiguo, Jing Ying. How Urban
Land Use Influences Commuting Flows in Wuhan,
Central China: A Mobile Phone Signaling Data Per-
spective [J]. Sustainable Cities and Society, 2020,
53:101914

Gonzalez M C, Hidalgo C A, Barabasi A L. Under-
standing Individual Human Mobility Patterns [J].
Nature, 2008,453(7 196) :779-782

Yang Xiping, Fang Zhixiang, Zhao Zhiyuan, et al.
Exploring Urban Human Spatiotemporal Conver-
gence-Dispersion Patterns: A Case Study of Shen-
zhen City [J].
2016, 18(4):486-492(47 &, Jr i # , BRIz , 4F .
ST TR SR AR W O 28 R R e LATRIINTT
BILT]. HER(S SR, 2016,18(4):486-492)
Fang Zhixiang, Ni Yaqian, Zhang Tao, et al. Using

Journal of Geo-Information Science,

Terminal Location Spatiotemporal Transfer Probabi-
lity to Predict Subscriber Base Size of Communica-
tion Base Station [J]. Jowrnal of Geo-Information
Science, 2017,19(6) : 772-781(J5 i 4 , L 45 , 5K
i, A5 ORI s oAy 2 I s B M A T S TR
M 5 0 P BUBELT]. Mo BR A5 B BE 22 22 42, 2017, 19
(6):772-781)

Zhao Yongmei, Zhang Hongmei, An Li, et al. Im-
proving the Approaches of Traffic Demand Forecas-

ting in the Big Data Era[J]. Cities, 2018, 82:19-26

L1 Xiaofeng, Huang Hainan, Li Jinhai, et al. A Re-
search on Rail Traffic Generation Forecasting Based
on Baidu Map API[J]. Shandong Science, 2017, 30
(1):82-88( e, sig g , i, 5. BT HE
o P R P 4 E R BT S AR I [T ] 1l AR
Bl2#,2017,30(1) : 82-88)

Liu Yang, Zhao Hui, Zhou Yanlong. Network Dy-

namics Model for the Relationship Between Metropo-

[40]

[41]

[42]

[44]

[45]

lis Resident-Employment Distribution and Commu-
ting [J]. Shandong Science, 2015, 28(1):56-63(Xl
PR e, Ja e . R B Tl LA 43 A7 55 3 280t AT A
KRR MM L) SBR[ T] i R B, 2015 ,28
(1):56-63)

Xia Na, Cheng Liang, Chen Song, et al. Accessibili-
ty Based on Gravity-Radiation Model and Google
Maps API: A Case Study in Australia[J]. Jowrnal
of Transport Geography, 2018,72: 178-190

Xu Ning, Yin Ling, Hu Jinxing. Identifying Home-
work Locations from Short-Term, Large-Scale, and
Regularly Sampled Mobile Phone Tracking Data
[T]. Geomatics and Information Science of Wuhan
University, 2014, 39(6) : 750-756 (7, 7 &, il 4
B DNTROAUAGE JEL S0 M D) SR AR ) T2 ML 2 2500+ 3L
fE R [T]. DR %540 7 BB %R,
2014, 39(6):750-756)

Liu Yu, Wang Fahui, Xiao Yu, et al. Urban Land
Uses and Traffic “Source-Sink Areas” : Evidence
from GPS-Enabled Taxi Data in Shanghai [J].
Landscape and Urban Planning,2012,106(1): 73-87
Niu Xinyi, Ding Liang, Song Xiaodong. Analyzing
Suburban New Town Development in Shanghai
from the Perspective of Jobs-Housing Spatial Rela-
tionship [J]. City Planning Review, 2017, 41(8) :
AT-53CHLLRL, T 58  R/ANZ L BT RS RISC R o
BT 10 508 DO 3k R R B L] el el B, 2017, 41
(8):47-53)

Liu Yu, Kang Chaogui, Wang Fahui. Towards Big
Data-Driven Human Mobility Patterns and Models
[J]. Geomatics and Information Science of Wuhan
University, 2014,39(6) : 660-666 (X1 ¥i , HE & 5t , =
M RECHE B 3 1 N 78 s B U AL 5 [T ],
BB 222 (5 B A2, 2014, 39(6) : 660-666)
Zhang Xuebo, Dou Qun, Zhao Jinli, et al. Compara-
tive Review and Prospect of the Jobs-Housing Spa-
tial Relationship [J]. World Regional Studies,
2017,26(1) : 1 004-9 479 (5K 2k , SEHE, B &,
A MR ZS ] OC RS L BRI S R[], R
HELHFT , 2017, 26(1):1 004-9 479)

Suzuki T, Lee S. Jobs-Housing Imbalance, Spatial
Correlation, and Excess Commuting [J]. Transpor-
tation Research Part A: Policy and Practice, 2012,
46(2): 322-336



546 5 1) B B AL Sl B RO SRR B T S B B i 2 23 725

Citizen Commuting Analysis Using Mobile Trajectory Data

LUO Qiong' SHU Hong' XU Yajin' LIU Wen?
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Abstract: Objectives: Citizen commuting analysis is useful for solving jobs-housing imbalance and traffic
congestion. Mobile trajectory data, strengthening the observation of citizen commuting in data types, data
volume, sampling frequency, and information content, is helpful for exploring jobs-housing patterns and
citizen commuting distribution. Methods: We have investigated the research progress of citizen commuting
and mobile trajectory analysis, and have worked out relevant concepts, indexes, metrics, models and theo-
retical methods of commuting activity analysis. The representative results of spatial interaction model,
transportation planning model, linear programming model, and micro-physical model are compared, and
the characteristics of their application in the analysis of citizen commuting activities are discussed from a
multidisciplinary perspective. Results: Four types of trajectory data characteristics of citizen commuting ac-
tivities are summarized. From the perspectives of citizen commuting behaviors pattern and its jobs-housing
restrictions, we have proposed the architecture of exploring the relationships between citizen commuting
and jobs-housing from mobile trajectory data. Conclusions: The technology of multidisciplinary develop-
ment of citizen commuting analysis is addressed, and the comprehensive method of analyzing trajectory big
data, multi-source data fusion, and commuting activity prediction are the focus of future research.
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