When Transfer Learning Meets Cross—City Urban Flow
Prediction: Spatio—Temporal Adaptation Matters

BRI : MFEE @ Jbfii BIGSCITY sEI6=



Cmg

MIHE O

Mo O

CONTENTS

A
I

AN

il



1

71

~

e dbB B

PN

BackGround



WIABRMETN . BB ARS (TS) AP AR = HNES, 5 ERYE e s
Con A=A E AT ZE AT S0 TR XIS R R A B E -

WGBTS WZIBEIEFEE BRI a5 2 b 22 S 3@ WA A, AR — 2 0E

S0 R O 300 T 1 B EAT AE R 2R AT T
o AORTIR SRAN RSB TIT 30 I B A8 TR AH 5 1

o WAL ERAN [F] 38 T 3R 5< YO B TR] AR S 1



[X Juf; - R, = {Tl,l,...,Ti,j,...,Th,w}

yﬁf)ﬁ (?’i i in)
T, =Y g1 & i ;&g € 145
T7€T
.CC(W"?" out) &
' = lgt—1 € Ti,5¢gt ¢ Té,j|
7T

WATERE: X, € Rhxwx2,
WA BT X :{Xt—k+1,---,Xf;_1,Xt} e REXhXwx2

TR mfinZerror (Yt+1aYt+1) Yt+1 = f (XS:XT)
t+1



| —a

S IWIRPA

Method



STAN REIREIE: FRBGENMARR + B [AHRE MR + Bl R

Source M S 75’ LSTM ’LUfm” MT | M P

City X5 = g g if

S = : A
@ _’ £ J Z-'z LSTM gg wélom- _I_ 0 tS I
T Zp_y| LSTM =S L !

= ! L

G ZIS) LSTM = /L:j’j”'“ . | L

‘ k l 5

g Lyl 3
il !i::i l‘c’z)ﬁ L |_ _t | | ,Cp |
i ;T [ LST™ N I S

3X3 T
@;\:“ ., Conv Z:Z LSTM O

,wt)lom i
> _I_ .

\/

I0Ae]
uonudNe-J[oS

T
2 g LSTM 4}@“ t Prediction




2% ] B3
1. A CNN EE Z° = {27, .., 25 23}

2. BUENHFH|AE: RN GAN, ABTRALK B IR TTE R H 3538

Source

City X°




FIESER: B/MUAFER MMD BER, E&AMMIS SRR RE LT

« HNfEE: LSTM REUFIE, A MMD A %S T) = %ZEHE@Z) ~E ()|

dom __

© RRRBE HENESHTIRABLREE, BRRA &=l —d) v - =

MMD A3
aj Ao MT
27 | LSTM 0 \m
S =
Z_) LSTM gd& ,u)(}[om [l tS
% = | - e I 0
zp 4 LSTM =82 i
_‘ =]
22 | LSTM = /w]g L
T Ly
i i - L =
zI' | LST™M 2 \ufff’m” T
Zg LSTM g‘g;h u,r}fum o
. R ::t 2
I E — TF
ZP*I LST ;i‘- -
o ' T
T =]
ZP LSTM “,}f;u t

s dom 4 S T dom T
e = E Wy, ly, tT = E Wy, Ly
peEP peEP



M. fE A 2R BT TR

R
i |
L_pJ

Y
|| Prediction




3

S5 0y

Experiment



BREEE R

EAZ) . ALt EMGEETE, AL BT ERIESSIEE LIt
Al A I B, B TR) A — /N Bl /N

Datasets NYCTaxi NYCBike CHIBike BJTaxi Chengdu
# of Trips About 120 million | About 10 million | About 3 million / About 7 million
Longitude (-74.02, -73.93) (-74.02, -73.93) | (-87.73,-87.55) | (116.36, 116.50) | (103.80, 104.30)
Latitude (40.65, 40.79) (40.65, 40.79) (41.76, 42.01) (39.85, 39.99) (30.50, 30.80)
Time range 2015.1-2015.12 2015.1-2015.12 | 2015.1-2015.12 | 2015.11-2016.4 2016.11
# of Regions 16 x 16 16 x 16 16 x 16 32 x 32 32 x 32
Time interval 1 hour 1 hour 1 hour 30 minutes 1 hour

(X )

NYCTaxi -> NYCBike
NYCBike -> CHIBike

BJTaxi -> Chengdu

Table 1: Statistics of the Evaluated Datasets
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NYCTaxi — NYCBike | CHIBike — NYCBike | NYCBike — CHIBike | BJTaxi — Chengdu

Methads RMSE| MAE |RMSE| MAE |RMSE| MAE | RMSE | MAE

Deep- ConvLSTM — — 0.1058 0.0807 0.1040 0.0802 0.0756 | 0.0389

Learning STResNet 0.0649 0.0417 0.0896 0.0577 0.0541 | 0.0283

Fifia- ConvLSTM-FT | 0.0613 0.0454 0.0505 | 0.0345 | 0.0219 0.0105 0.0361 | 0.0214

Tuned STResNet-FT 0.0497 0.0292 0.0480 | 0.0281 0.0319 0.0176 0.0444 | 0.0230

DCRNN-FT 0.0411 0.0292 0.0392 | 0.0279 0.0392 0.0276

MetaST 0.0526 0.0349 0.0453 0.0226 | 0.1003 0.0656 0.0390 | 0.0275

ST-DAAN 0.0381 0.0116 0.0381 0.0116 | 0.0234 0.0070 0.0909 | 0.0557

Transter oo N No-SAAM [ 0.0344 | 0.0119 | 0.0371 | 0.0117 | 0.0215 | 0.0068 | 0.0357 | 0.0202

-Leaming ~STAN-No-TAAM | 0.0345 | 0.0119 | 0.0362 | 0.0116 | 0.0215 | 0.0069 | 0.0368 | 0.0209

STAN 0.0327 0.0111 0.0361 | 0.0114 | 0.0196 0.0049 0.0345 | 0.0196

Table 2: The Performance Comparison of All Methods
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