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Human activity dynamic



GPSiZ
faift , (BRIXSEERME




ETYIES bUY

0=




ARBEIABAMEE

MR IR SEHA BN EE 1T ?

40 ai .
o, © )
o N=76
500 N=22 5] . @
o o f__.-fo‘b’ﬂ.&:_\ Q D a E_-'

L)
K u | .
o G0 ’,p o . L ] " L]
L+ n @ . 2]
= L | _./ e} @ L
Q Q! .
20 o / By B r,- & s
® o L o * ’ @ s b e @
30 B\ < o - » e @ ]
! =] . 23% |
18 - o ° & E

o o -
] o 20 30 40 0 30 60 a0 [ ] 3 v " P i 5
Distance (km) Distance (km) ¥

FNEUESGIE - MARLBRIE R ZEBIREY |, SIEEittmIFR & (song et
al., 2008) .




AR AR EIEXIRIC

e s == PSS
e 15,57 5@?,@ e | T A
s weibo.com |* B -

(Who, When, Where)

F2SEH IR E = ; AKiED)] )
sz ST E A= (58 i s e
""""""""""""""""""""""""""""""" | 553
BO/RAR |

FE LR =Ad

!

15 MANTE




(a) trajectory (b) segmentation (c) near point merging
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(b) activity transition between urban cells

R M AE

ijpq
Nﬂb

ab

p(ablijpq) =

ijpq
EcIEA,bE.-‘-I Nqb

ij
EﬂEA,bEA Nab

a,b: 53] i, j 2 s pq: ]



Gagrig
&,
e sk B

st
£ 1. ml R
i
fns- u_Dgn FC..
Tas - i e [ = _R_r_r'\ba =
x & 0 q_n“‘n,_h‘:ﬂ =
i e a1 PN [=]
s B - o 2 EmREEEo e g NS ANO 5
1 " X

kMl Eaxg
a8 £ =]

EE Es -]

Potential activity sequence

=

Time

i

R ERF7

Observation Place
4 %,
O, Transition 3
Move
___________________________________________________________ .______Activit}'
h; I h fy hs
hidden Markov model Potential activity sequence

MEETNFES



AHMRFHZURLIRIIE

FHEREL

B : 920 AP (F®IemAOZ918007 , 2012)

113U IBEL:

(a)

E § !l.'IKn

& : 525 P , 2013F£5FRIEEE

(b)

p
>

‘e | r
s L.
™
o 1
" ¥ —, ? ' 3 L1 3
- L v
by i, AR
e of
i f
- #‘ a .

Intensity

a
Low High

0 5§ 10Km
| IS E— |

o

Forest land
Administrative districts

Legend

i

Z\

Z\ o

]

FEAZERIREN

J&




BHA RN 2B IER

9205 A B3LiER) 31669042 4~ , A1Y 3.43 /XK

LGS

53 B T :
Sl b2 MW KR BE

B 14470 460 10459657 1228703 872231 1428 106 801288 2408 597

LE A3l 45.7% 33.0% 3.9% 2.8% 4.5% 2.5% 7.6%

EYNTT2010
LIEFER  42.85% 34.32% 2.96% 479%  4.13% 2.52%

i s He ]

*TAZRE L |, BEiEMBEADNEXREREDI0.92



EZRiER VS TIEE

>
>

JZE TAE

t = e oo s BT

Density (number/km?) Density (nunber/km®)

D 5 10Km N | 0 5 10Km

0 20 40 60 B0 100 220 =|p 0 20 40 60 B0 100 400 =p



VALY

N
- J [
Density (numl :‘[E ' (number’km)
S‘E N 0 5 10Kkm
0 10 20 3 40 50 6l e
i
&/_j_\
Activity density (number/km?’)
5 10Km
0 10 20 30 40 50 60 +p* S
Activity density (number/km®) Activity density (number ki)
0 5 10Km 0 5 10Kkm

0 10 20 30 40 50 60 =g 0 10 20 30 40 50 100+



BRI - BHAREIRIERES

Home W=Working ==g==Socia

Million

Count of activities per hour

1 23 45 67 8 91011121314 15161718 192021 2223 4
Time of day (hour)



BRI - BHAERIINBENE

aTa =
v 0 B = - =
- -
= [ |
- O
wa -!"U t
=
= ona
~ o0
o
- b ot
e i Vi
-t
— ~ s
“ bU%
-
B o T
: Wl
w VAR
=
- 2Me
- JU/0
—
2 208
i FAVY .
- e
— 1u e
e
v /B
4 - - C s - D 0o o - an . C AL = 4ap a 91 9 e T
1 2 3 45 6 7 8 9 1011 12153 14 15 10 17 18 19 20 21 22 23 24

Time of day (hout)



Content

b Th RE BN

Urban functional dynamic



kb INEERY=1aENS

Spatial landscape /\ ETJEI%ﬁE i

%Jé E} Remote sensing P cane
T iEas /T% images ——P» Segmentation —— Classification —» P

metrics '

; Human activity Yﬁij]fl%%ﬁE

X éUF&%{%DA SERI Tk INEER BRI

Hierarchal
clustering

Urban functional
z0nes

Mz 11 1 | - t 't
éﬁj;}% positioning data [——P> detection labelling —P  activity

i metrics

........

i*ﬂ‘/—‘EﬁL Mobile phone | | Activity Activity g an !
g B

e N |

=

esiry pnmbenkm)
1 5 lkkm

S

J&@%ﬁ% iﬂﬁ%% FHUEE: }\ {i-ﬁz:jJ (& 2K S Iﬁf ﬁ‘i iz

el

I 5§ 1Wnm
O H



I hINEERY=IRIENS

; Spaital Ll sazsps: Buili-ip ——— Bangl  —— Cireenlnmed Wl Tizweloping a2
Transect a Transect b . Transect ¢
350 i
E 3060
.?T 250
% 200
&
= 150
F
& m
50 — -
1]
EH = E EEEEWIEEE WE E EEEE
eban funerivel e [ETENINROSN METEETENN (ECTEET ETOTO
7B SRR
1500 .
Transect a | Transeck b Transect ¢
1400 i
Urban functional Zone £ e i T
I o coter I Ecologieal anc I_f 1000 - 1 'Working
B Subcenser T ramit reginn £ i m Social actw iy
Uchwart bullr I Subwirbs E &0 i
z o :
% 1
SR T 2R A - i
REE: Wt
S 1y I l i Ll t”lll il
EEEiEE EEE@ EEEEEE 4o WE
Crtan maons o [T = m

NRIEBRA

TU Wei, et al. Portraying Urban Functional Landscape Gradient by Coupling Remote Sensing Imagery and Human Sensing
data. Remote sensing. 2017. (Under review).
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TU Wei, CAO Jinzhou, YUE Yang, et al. Coupling mobile phone and social media data: a new approach to understanding
urban functions and diurnal patterns. International Journal of Geographical Information Science. 2017, 31(12), 2331-2358.
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