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Abstract: Discrete spatiotemporal event forecasting is one of critical scientific problems in the field of urban comput-
ing. Existing works mostly focus on leveraging various spatiotemporal neural networks to model spatiotemporal correla-
tions among dynamic urban features and events, and have achieved promising results. However, it still remains the follow-
ing problems. First, urban events are naturally induced by multiple causes and distributed spatiotemporal sparsely, while
such spatiotemporal sparsity can be induced by the inherent infrequent occurrence and its collection incompleteness. Given
that, existing works cannot well address such sparsity challenge and zero-inflated issue in short-term forecasting. Second,
the occurred events have the potential to raise future risks on neighboring regions. Unfortunately, off-the-shelf literatures
tend to homogenize the correlations of feature-event and event-event, and fail to capture the wane-and-wax influences of his-

torical event sequences on future events. Therefore, to cooperatively exploit the event labels and spatiotemporal features,
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this paper proposes a teacher-student spatiotemporal semi-supervised learning framework, addressing the challenge of short-

term spatiotemporal event forecasting. In the teacher network, to tackle the sparsity challenge of event labels, this paper in-

troduces the semi-supervised scheme into spatiotemporal learning where it designs an AutoEncoder-based feature recon-

struction learning and spatiotemporal variance-based anomaly descriptor to facilitate feature representations. In the student

network, this work designs a feature-event disentangled dual pipeline and proposes the spatiotemporal attenuation graph

convolution network (GCN) and long-short term memory network (LSTM) to imitate the natural risk propagation along spa-

tiotemporal domains. In addition, this paper also develops the spatiotemporal multi-granularity risk prediction task, which

emphasizes the easy-to-learn coarse-grained prediction to guide the high-quality fine-grained forecasting, and finally realiz-

es the high-risk discrete region nomination with coarse-to-fine learning mechanism. Experiments on NYC and SIP datasets

illustrate that the proposed event forecasting framework outperforms the best baselines by respectively 5.46% and 10.65%,

verifying the effectiveness of our work.
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it P 5 8 0 T AR TR . AR R L & A R KL
Brich H® e RT3 T E A M s i i e — A4~ 2
A 3 [ B Ul 1 S XU A R ] X3 v, v, 13 e
H BT T 2 I B S U ) AT B S G AL H I
(12)iT4&.

el =exp(=dist(v;,v,)) (12)

PRI, 222 T B el ) XU A% 4 =X (13)

Hiy= A, (A HOW, W, (13)
o, 7O S SRR )

TERTFE 7, Q& 3 (o) fifR , X3k A B — = B At
1) 484 000 4 0 58 7 R, Gk T T S XL 4 5 i) S 4
T 10T Bt =2 Ak 2 SR R T R L X 38 B A s ]
Hed e TR B N, KB T BN E X% B
DX 3 4 XU R ) . Pl T S 7 A ) A A e B i
R, AL ZI BN . kA s X
2RI X814 5 M) S ST G R SR B AR o A L T A
T AP X ek, SO AT 7 A KU B, S BB A
RPN ECNERA E 3(0) P AT IX IR B JBIR T X
— .

D3 i R 9 T
BHEM

(o) /N
B ) 257

A
FEA2

1(\__
1 2 3 4 5 6
(b) FEfRE i e A48 R

i) 55 ¢

B3 S e ITEm 28 el b XU A4 4

ARICHFE KB, WE 4 B 7R , Gamma 73 AR 7E o> 1 1%
o TG IR 1 = & AR 5 830 DX IR, Bl B ] 3 <
AR,

b x* e (x>0)

@ (14)

S gamma (% B, @) =

oA L Ry 22 1 S B06 (8, o) 20, P8 0= %,ﬁ

e

o= ﬁi. 2 5B 8 IE L AR S0 a=2.0~3.0,4=

2

0.4~0.6 2% 2] i F - A RO A0 A
I, R P56 R 18 Gamma 23047 5 | AR 8] 5371
THIN A AY LSTM, LA EASE [T sl S 47X >4 iy Ao AR XU AR
AR K Gamma 73 A AE — AT T4 BT, IF
it h Zom (@v,, t,»)<:fgamma (x), H i 85 Gamma 23 4
W x. BT SR SER  , Gamma [ #2UEH T 5
J 3SR P . AEA SO AT R —
A K R P I A ev, 0 B — A B [E] 25 T 5
tp,, Tk 2 aek — A HOGH IO Y Isf TR RRORE I 1. (A Y 2
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FEMRI R4y, A SGR 51 AR 5] 5/ Gamma-LSTM
(LSTM gy ) A SE e Y K 34 . EL AR b, K5 1
BT C N

Hy=ggu (v, tp; a. f)O

LSTM gy (Hiids s Hiid's W 1stm)
Horh © SBHENIAHAE , o, B R AT TS EL W, o e
RIS SR HY O ~H S FoR A6 9 AN A

(15)

fix)
2.004 —— a 1.0, p05
1751 —— 0-2.0,p-03
—— =30, P05
1504 | —— a=3.0,p-1.0
\ — a=3.0,-2.0
1251 |
|
1.004 ‘
0.751
0.50
0.251
0.00 - - —
0 3 4 6 8 n +
K4 GammaZ3Ai
3.3.2 HHE-ZEHITEZEZEINF

Z A, FATTERAT 1 00 3l 25 AR A KUK 14 4
SR I3 e . Ry Rl G I P RS RS RS, A S
T TR RITR LIRS RS . B H, HORE 9 4>
[F1) 215 F) 2 B3 R0 X8 7 P T8 20 8 SRS T B A AR R 145
FRICHY I A L 124 Conxt,, 735 FH Sigmoid J4TT pRECSE I
PTG . T 2225 B0, B2 20 0 I TR BRI R 40
HHEA tp, Fl weat,, 1M I SCIEHE ] & Conxt, 1] §C A7 B [1]
BORR S DK 1) 5. R 1T, AR SO

Conxt, = concat([tp,; weat, ]) (16)

7,= Sigmoid(Conxt,) (17)

Horpr,y R B C R G AY R . TS L T Conxt, AT
PR D TR AUE BIRAIRE - KBS R & R,

HR,=y,H'+(1-y)H' (18)

HETT, AT T IERE N R SRS LN RS
fl
3.3.3 EHRERERUEARE LTS SHEH

EE4XEE T

T XoF 7 1) i 22 42 T A7 1 s 28 A i v 5 2 i
JHHE A, FRATTAT R B AW (1) 7 X 42 38 20 A /)N
DX 35l IR (L HE 7 DR AN A8 (A5 DL T, X U i 28— A8
P15 28— R G HA X5 B A, BB X 4% &) T I 5 5
(2) s 253 0 (o) 850 v 38 AT 003000 £ B 25 K22, mT B2 B
(] 25 R0k v (9 R 2 2 a5 2%, 0 I B H B R T
fE. P, FRATTIE T SCHR 3 T A SR i — b R T
T 28 R A AR R 22 IS 0 DU ATL ), DA 2 [ e i

25 SIIT=IN L& € 7R e EE L e

(DI RBARE AL TA

IR B E AR R BB AT T
FE I s A BB B LR, 5L T A B R R e i SR
REONIAR 2 BEAT AR 4, K5 0 XU, RS 46 o — AN IE B
W 4 SR, AR 0, 1) DX Ta] A AR HERE R fEL . FLAATT
B I 1] B A R DR R A 0 T S B R R 2%
DI XU , 25 12 i i) B P 5% X afy A 30 2,
R A AR Z M IEREOR AR CEZ ™
B, HAEBOR . BARERAE A I ZRAE vh 41 IX 3 X
G BRI, TR — Ak 2 (0, 1) Z I, 2517 ) % 4k oA
HAE (0, 1) DXTR] P AT 19 070803 4 B0 2 1 | 39 56 50
(B X 73 B S5 R L, S S o B fl . B, BE N,
N SRAEREA T () A, % X3 v, 194 7 sl U {2647 (0,
1) X ] H — AL AT AR A4 X I 3R H 7R e, -

&, = ! 2”7(]) (19)

N, &u
B n0)
k=1
PR B R T8,

,=b, log,e, +b, (20)
Horb, by, by AT IR I S50, T 20 300E XU 2
{EAE XT3 BN . Geit & 8RRV L — i 0~5 IX [
TR IO 7, (14 BB AL R A —5~0 DX [, FoAT AR B s Sk
e, €[0.1,0.9115 B — 4455 R AF S E (b, = 5.b,=0), H;
ARt RN S P .

L BERE Kl
Sl pmaE AR
y
- |

y =lnx

Pl

L
0 3 AN SIS
p .---
||

(a) XPEALHRTER (b) FrAEHALHLH
K5 e HiR

TEN o B2 I, bR 10 4 AU K o O
KO RN RN 7, . (EAFE A, d AR A
5 2 XS F90 0 A 55 AT REAF TR TR AR I AR v 58
DRl S IR0 |~ 2 0 2%, LA A5 7 1 [0 2% 5 T AL
SR B AR AL A

(2) 13T | 5 08 220 B 2 RS Tt

2R < DX TN [ Fof 64 AR 32 DR B2
23 U YR B g R A5 R (1) R0k BE 22 40 KUK T3
M O 5 (2) BEARTTMKLEE , 75 2 I -2 L35 S BORURLE 1
Z 0 KBTI O 5 (3) 1545 A AL BE o 18] 25 i, 00




3564 H, T

EE 2023 4

B[R] SR SUR A O,

ELR MY, FRATTH HR ALVE IR 23 giDR 5 3800) e AiE , B
O,=HR, X} T Z & W h iy 4 — 2L i 45 o, =HR,. [f]
B T s (DR FE RTG53 A it 7 B 2%, PR i AT
FE T 4 T 2 TN 5% S B D AR JE 2 () DR R i 255 i)
B4 Je 30 DX R XU 3R A, S BRI B MUK B {5 B A8 B2
2. R, SCER[33] 5 (351K, LR GERF RS
R H A B AH S, L, A SOK R SCGESRAS
SR AKURE B A5 B b e — 255 | SR B JXURS: 15 8
RE:
con2e (21)
FE W e Wegnae 530 A W 2H 7] 2 ) A, HL R — T Bsf
[ 20 P4 JL X PR AR . FRATTHE 33X PR 2 R AE LA 4% 57 A4
hney Iy AT RS

M5, FATTHE— 20 % Bl 17 20 DL SRR 2 bk
HI BT 255 B 0. FLAKRTT T, 22057 LK B[] 25 DLW 25
R — AT R A AR AT [B) b4 AR TR X S R s i A T3
B A5 BIDHDRLE (9 23RBS -

0y =0, +(1=wo,. (22)

Sy 7 A6 R AL, A SCARR A B 25 AR5 T %) s i)
RO, S B u=0.5, KT 8BS E 3K E
4.6 T HEATIHE . BEHURLEE 23 XU i — A 38 4 LA T 2%
AT EIRF B 05 =0, w o FHT, w0, JEZS [H]
FELRE R 1) 4 30 T 508 50 ) A8 4 oR B, 2 20 15 B I 2 80
JEHR 0 05, 04 MR R PERI BT 2515 B . F X 2L 2K
P B 2240 B i 11 4301 5 o A A5 2 0 SR TR 2K pR
B, 5 9iE A Loss ., Loss ., Loss g, 1M1 15 F] 2% A= W 25 1
AL B xR

Lossg, =#nLoss.+#n Loss.+nLossg

0. =0, Wy, +Conxt;w

(23)

SR b2 AT S5 AR A T S R PR R
PRIXE ) . oA P 45 PAT 55 3 T SR DL A e, A S a
AR 55 IS B AUE DT FCALH] . FRATTIA R, R AL i
2 22 S AR AR /N 36 B 3E 2 ) T B AR AR A 4R
23 )k /N | 25 S AR A B R SR I L AR v AN 7847
e A A T8 08 T AR S5 Pk g I S R
e PRSI R R AR N 2R L A W AR S AUE R iR
b R4 AR IR O i B AR i LU R, DL, ]

0 |Loss?|
-

(24)

" [Loss?| +|Loss’| + |Loss|
Horh Losst /R AT 55 *AE N Zad F2 b 45 i ik (batch) /Y
R . BEE VN ZALRIG N, 2155 BB R S5 T55- 41
JRASA ) 22 5 BAE L, AR AR BRI R 32 B B A Y a5
Ak, PR, 56 i+ 14t (bateh) (AT 55 AR A= (25) B3 -

. ALoss,. (25)
ALoss+ ALoss.+ALossg

H A, ALoss, =|Loss’ ' — Loss?| #& 7~ Il 2k i F2 w0 26 i 41t
5 b —HeAH He A 2k sR BN AR AL i T X AT 55
JHPE . e E L BE(23)~(25) , filLA KA i ] 4
TSR B 5123 TR B g XURS 2 2T (2K (21)) 6
ik 24 240 0L B 5 R B I ] 0000 . 3K — T4 55 T Ak B
R AE DU A e ) PN e M T

SCERI3 A B, A5 B9 s sk e T W A e 2 1
TR B8 R BSHE AT R 28 A Y Bl AILRD 2 B U 1
TEZ AR 27 2] gk — 2D T 22 R I s Al A
Tk JF B B A AT 55 AU IR T L o8 3 R R R
T 2R S XU T, 4 L e R R e
3.3.4 ETHRiUEEF I ER

Al JZ RV A, IR DAL O LR FE =R
IRV 23 AT O ¢ AHRL EE RV 23 AT O ., 552 30 5 10 8 KU
HF G NG EE . 6T SR $ B R SRR R X
WAEAT Bt oy, T pRAL Select LB 43k n] 8 & A= =
A R X R 4%

v, =Select(og.0,,0,) (26)

FUA o ekt B ) 25 b O 1 R A ik e
IRUISGE X3 A A K5, 107 5 $4 BR 2945 O AEZS 8] LA,
22 Ho A5 43 TC 565 A Hh 45 0 T DX ST 6, B 1) v XU 7N X
A g, (), 2N

0. ())

¢,()=int(Oy ")

2.0,

e JE , FE T AR R XU FAE 1 Top — g, () XIRE 5|
Py g e A X B PN 4 G, DA S B PR 2K Select. i
25 22 7 R RS O A 25 AN 5] 6 T s

4 I

ASCPERE LLEE T AlFIE (2R 1 4 Hr A 2 A LA
X H ) B HICRE 23 A Ty ik A T S e DA
4.1 HERHIA

ARSCHEWAS BSR4 PR SLEs : (1) A 245538
K ZFE (NYC Vehicle Crash Collision, NYC) : 2017 4F 1
A1 HZ20174E5 A 31 B (2) 350 Tk b IX 5%k
P& (Suzhou Industry Park, SIP) : 20174F 1 H 1 H % 2017
43 31 H S 0T NYCEUR S, (T 4EA~ /N X s
FHA AT S AE I AT AT 16 Bh 48 7R 5 X0 T SIP, ff
(DNYC AT FHHCEHE : https://data.cityofnewyork.us/Public-Safety/NYPD-
Motor-Vehicle-Collisions/h9gi-nx95
NYC HHLE RS B hitps://www Lnye.gov/site/tle/about/tle-trip-record-

data.page

(27)

NYC 3 B £ 5 : http://data.beta.nyc/dataset/nyc-real-time-traffic-speed-
data-feed-archived
QSIP 22 FHE 4E : https://github.com/zzyy0929/STUaNet
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R E
HHER E ( ‘|

s 4 4

| R AT
4 ‘
[ o y a -~
PO

Wéﬁﬁﬁiﬁﬂﬁﬂiﬂgil

o e
- m =
L

A St .

......................

ZE%
ShAn
Loss

6 IS 0 i XU B

S YR JHE R TR A AR Y S T AR D S
Bl , A BRSO HE IR 1R

x®1 HEEFITE
" N X3, \ ,
b4 Bl de st i) 5 g o ISR AR
R A 254k
AL
EIESE s 2017/01/01- 48 496k
JRFRIC % 354
NYC 2017/05/31
i3=3u 3y 125k
KA 604
EBIIE 183
BN o T
_ AP | 2017/01/01- 1 399k
Il X — 108 —
SIp BRECHIE | 2017/03/31 311k
k K5 180

4.2 KENEE
4.2.1 ELiEHET

TEH e 5 500 4 O T, AR SC A3 B3k B 60% . 30% F
10% P FEAS AR A I 25 D 0RTSE4E . X F NYC, K
NYC BFFE X 5850 434 1.5 kmx 1.5 km F9/IN1E 5 T8 X3,
PR3 BAT 6 BE XA 354 4 T F IX 48k . 7 STP ¥4
o, — A 1084 % WA AT B 108 AN X (9 550). i
BB ][RI BR 34 10 20 . 7E X A Bicd 4 1, BT
¥ CON 5 i B R 3, 3 )2 B 46 Bt R 4R 1 R 320
Yk, 0T LSTM BB | 75 NYC 1 SIP %04t 42 b a2 ot
AT R 320 F196, B4 2 4~ LSTM 2 . A< Hf
FEAEEA 16 GB B A7 B PR Tesla V100 L #7174 AL I|
2, FEF Python 3.6 Fll Tensorflow 1.14.0 Fa s TR JEE P i 22
25 .
4.2.2 HEER

FEBUCANTR /\ A~ B 75 {25 F 00 S AR A Sy AR S ek
i RN UL AR S T T B AR 3T T
S12 N B[] G R =S5 PR 2R (A8 3 i P2 3

FEWO) X AR 6 A B[R] 25 (1) 4 3 RS 2R AT T . ELBR
ARIMA b, A SCHE A BT AT SE R TR L33 64T T Fric
g, V4GRS R B 2 S Ak AR ) B Ak [ . T A 3
R AT AR R D G SR 1 A S B0 E AT R IR
b, HAEA SO FH B 48 Lt AT IR o, DLARAS SR 1
REFRPL. FRATREBUAILLEARIUNT

(1) ARIMA J&— A FHLAs 5 2] 19 25 st 8] 371
TN, Ho ARIMA 19250 (p,d ) BEE R (1,2,6).

(2) LSTM J&—™ 28 B[R B 27 2] B (1] J 7 1) 0 A
B, FE NYC FISIP ¥ 45 b, 3 i F T 256 F1 96 4~
LSTM [ 2 #220T .

(3) Hetero-ConvLSTM 2 F T A2 38 S5 70 1) v J&
B 25 2 ST NYC B RS 5 30 43 b 27%27, STP B
X530 15%10, 5 BUZ 1 K INEE o 3x3. BT g sl e il
B 12 A~ B A1 SR T 6 4~ ] 45

(4) STGCN J&—>Z A5 383 Wil A ), HAu 45 [ 4
FROAN T4 I R A2 AR SO B 1 W I 5 5 LB
DA K2 (B 563K, HLA— ANk JE A8 1 48 15 64.

(5) STG2Seq J&— ™3 T3k 7 &1 1) 4 FH 4= 75 oK il
WASERY A — A J2 U 1 51 4 B 45 4 ok (] B 4l 3
mf2s B2 AT EE T 6 4 B 32 4k 1Y GCN i

(6) STSGCN i ik HE & 3 A~ SB%A0 AR A [R) A i 25
SRR, LA 2R (8] [ 4 1 sh 250k 5 FE . AR S
SIAT 4REEERZE, B2 EA 64 il i
) 34 EI B AR .

(7) STDN K& T 235yt 12 5 I ) i 2 A4 A AR FH 5K
PR AZ A 37 e O, I AR T A s T e B O B 1)
M. FRATHER T 3 )2 CNN HAEA BRI R 3x3, 117 64
ANVEWE AR, LSTM A BROREAE RS A 12814,

(8) RiskSeq s& H 1l 5 0y S i 1 28 38 = 4 1o 0] A
B AH AR B W 22 5] R 2% R =R 22 [a] Al 2k

AT
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4.3 XWIFHER
4.3.1 iFMristR

AR SR B Ty 15 22 (MSE) A by g0 XU [0 )9 15230
BIPEAFEBR . RS 2200 B2 F0 v MSE-F #7m % [X 35§,
L FE T R 15 2%, MSE-C 37 I 2 B BE 7l XL
iR 2% .

X F B B R TP AR R I Acc@M, Z TR bR
71~ A — I [v0] 6] o o, 9000 e v XU 1) ML A X3
A LSRR DX RS R A R X S R
F . AR A S 1 B ] (] B (10 4340 H  NYC B
H S-S B 240 20, SIP 1S FH OB 2R 6, IR 1
e H & [ 38 N B 44 LG T A SRR LA h R
Acc@20/Acc@6 SR IHATE —PEREVEN . X FAS SCHE H Y
38 1 2 24 ML, FRATTAE T fl S 56 P Ok Acc@K X 45
VAT IVAL , K Ry 2 A5 5 ) A A5 A0 56 4 4 3k S 4
JSei@

4.3.2 THEELER

FEERE Ay, FRATT T I A ()2 T i

FZEFNAER 20 38 B TR 2.
F2 ELEBMMEELLE

ARIMA {75 &1 B () A1t 14 , DR I 22 500 B A 78 L
ARIMA PG 5 b, HL[R] s 52 B 25 A ASE A A 1 A T
JE 5 TR AR AL . FE L STGCN il STG2Seq 23 85 1 KA A1l
FE A, IR B AR T ML HEA T R &, Tl
AT A AR RS I ARAT T b A 2 AR o
245 5 . R4S Hetero-ConvL.STM HEME S HL & H i, Jf
[ Bk 2 BT 233 1A S5 S 1 A2 U L (EL 38T X
AN FI DU A 0 i O < ) 2 A e L AR T 3
LA AR TN . A, STSGCN 2R FH™ FE 410 i k4
SR SR BT RS L AR SCHRE S AR R AR
PERE A JEL R TE T+ (1) 4% S I 90 3 A5 5 i -2 14 1) SRR
AR T4 1 DR A A 2 (RO A T R A 5 (2) FE %A T
W H ST BRIk FE [ Bsf 1500 -l AT 25040 TR SO
S5 Q)W B ST T T2 FRIE A R
4.3.3 HEFINSZTSTNNEE LR

R VA AR AR A 22 25 T ep (8 e o, FRATT A A 5K
B LA T AN RS 28 A T A DA 6 /4> B [ 25 F33000 14 14
e, I A R R TR 7 . 5286 B, A STG2Seq
STGCN F FUil 14 B8 FIAS SCRS AR L3 #23, o B
MIERAR - A R 1 25 [l ANk a) B B9 R AT ol

N NYC éﬂz#ﬁi?’jﬁi = ﬁg%ﬁ?ﬁiﬂlﬂ i, 2R SO R I Ok R 8 A TR O B Y e
Acc@20/Acc@6 - - I‘tﬂ A E AR E , RIS NYC Rl SIP l‘él’\J %E*’l‘ﬁ‘f
ARIMA | 20.62%/30.63% | 0.0194/0.018 | 0.049 5/0.222 a2 AR R E 53% A 70% 1Y 5 £ 5500 HEBf 5 1]
LST™M 28.95%/36.55% | 0.018 5/0.026 | 0.048 6/0.027 STG2Seq. Hetero-ConvLSTM S5 Jy 5 A5 U A~ I ] 22 2
Hotoro: Ja PEREZE W T % I B i )G — R N B 2K T 50%.
Compsy | 205%/3450% | 00168/0.049 | 0.101 210,404 DLE S5 b B ESE T S PR B 1 2 A ML i
STGCN | 50.42%/51.37% | 0.0196/0.045 | 0.049 4/0.288 “EFRD R SCT S RRLRLEE 27 2 AR 220 Tl fig
STG2Seq | 52.08%/54.03% | 0.0144/0.364 | 0.069 3/0.167 1 b B AR
STDN 37.48%/42.18% | 0.0205/0.036 | 0.0547/0223 |
STSGCN | 34.75%/40.56% | 0.0354/0.032 | 0.064 1/0.336 o R Sl o ~<pitier R i s
RiskSeq | 53.45%/7027% | 0.0162/0.040 | 0.04450270 - 050 5 \ """""
ASCHR | 56.37%/77.76% | 0.0055/0.026 | 0.180 4/0.104 053 | s S~ 070 2t . S
MSE-F Fil Acc@M Ji] T ik 40k0 5 PF B0 g - T | 080 [
fe. ASCH I BT 2 5 BRI SONE TS o =

BT e WET RO AY MSE 2 2 . 7 NYC $di 46
b AR SCHR S 2 W B 25 Acc@20 5 B L R RS
AR T 5.46% ; 76 SIP B, A SO ARLIR 3] T
77.76% 1) fiz e HEBG R, H fe AR IE AR AR 5 1 10.67%.
LSRG 25 R G SR 3 T 4 24 77 W XUES: Top-20 X
RN 5 Tl Bl XA 100 JRUES: Top-6 32847 1 , 43
93 JRE 35k T A 3 569% 1 T5% B L S S R R TR
SIP H 45 46 1M BEAH X 458 i 1) Bt R AT BB AE T AR B A7 75
BIFEE D H 2800 A A R VR A% 1 RS
Fae . A MR R H X By ) S B0 45 SR, Tl DL & B L R
22 S R AT L, 2 B 22 ] TS 18] R G 1 I R AL 1

0.25 N

3 4 5 6 34 s
TR [R) 25 TR 7] 25

(a) Acc@20 in NYC (b) Acc@6 in SIP
7 WEPE 2225 T A R e 1 R

4.4 HERICIE

R VA A8 ASEHR T g DR [ B RE B T G Bk, AT
AR -5 {4 R -5 A it 5 00 4 1 B A T T
I, MUK I 2= 45 A5 B ol 56 F Lo 4 A ASE 1 () A5 3 52
HREE .
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4.4.1 HHE-SFHMEREXHEMTR

ISR - 5 R BIL A 2 75 S A R T2 2 AT
5 AR TR F A 1) i S AR AR ] i AT AR A, LU
P EZ TS SR E A TSR SUNEEIY TN L
GCN 5 LSTM 75 31) Ji4 it 0 Fu i 285 5% . [w] ik, Fe 47351
1 25 SD-GCN il Gamma-LSTM , WL££ 5 A PERE AR AL . 3%
T4 3 = A T8 Al A A4 78S 43 53152 K DiscSeq-NonCas |
DiscSeq-SD H DiscSeq-Ga, S5 5o 45 R ANEK 3 flr s . L5
RN, BRI FE e  B 2S A BT S  SElT
PERE T K 17 12.34% , 3 R W1 25 JE S A1 AR B A7 1 AU 2
EER 52 e % A A AU 0000 FL A R R L. 2B i
23 [F) 8”5 S S I P el i, A A R S v
BRI BT TR XA IGAE T X AR 28 b i
P id FE AR SR L

4.4.2 BZHERMEHEXEBRAR

BEXT I 28 R e, AS SCHR M T T -2 A T 2%
YR 23 2 B 2 o] NI 25 22 R B T AL . AT KK
YRR I -2 A I 28 v (18 5 2y 22 B D AR i e A e LI
23 RHAIE A G g R A R | I s RIS R 0 A B
T A A AR A Bl A DiscSeq-STvar, DiscSeq-self,
DiscSeq-Coarse. -4 % i [ 18 I AT 55 FUAH 73 T 19 A 4K
PE ARSI Bt 1 AR A N Y A AT 55 AL S R
DiscSeq-NoAdaw. JH Rl SCIRZ5 5L AN 3 ron . A T ML
B S 56 b — 20 0 G ASE AU A S X6 A L 5T ) AL
PE, FRATHE WA K s 4 F 23 0 AT 1 s i e Bk S
B« il iod “mask” (19 75 3BEHLIE % 20% . 30% , 40% FI
50% Y AR LG [ H fal A2 AR TE AN [] ) s 2 A
G AR T R RE 0y 28 A . B g 1k Pk S B A SR 5k 4
Fi7s .

R3 OHRMTEREMRELLR

— NYC B /SIP B 4E
MSE Acc@20/Acc@6 Acc@K

DiscSeq-NonCas 0.012 5/0.038 5 49.529%172.58% 53.44%/70.23%
DiscSeq-SD 0.013 0/0.036 4 52.419/68.66% 47.56%164.32%
DiscSeq-Ga 0.008 4/0.035 7 51.77%170.45% 50.75%/66.74%
DiscSeq-STvar 0.005 4/0.028 5 49.56%170.24% 49.17%168.55%
DiscSeq-self 0.013 7/0.024 3 48.39%167.42% 48.43%164.52%
DiscSeq-Coarse 0.009 5/0.025 8 47.67%163.55% 47.25%162.36%
DiscSeq-NoAdaw 0.001 0/0.026 5 48.56%164.30% 49.10%/65.44%

AR S 0.005 5/0.026 0 56.37%177.76% 54.05%173.56%

WELF 3T LUK I, KRR B2 2] 5 B S g B
PR S AR (RIS R M B8 T BRI, 43 1 #E NY C £ 45
R T 16.37% 5 14.15% , WA ST R 20T -2
A W4 SRS IR Y . BRI S Oy 2251 § 48— i
FRAE RIS, AR AR T Bt s A [, R s 23
7 20951 AN AR A A AR T — o R RE AR T S
WPERE . MESFRUT 45 AR AR R 2 S KT A
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