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Abstract: In complex environments, short-term pedestrian trajectory prediction finds extensive applications in auton-
omous driving, social robotics, intelligent security, and smart city infrastructures. Interactions among pedestrians and be-
tween pedestrians and their environment exhibit multi-scale complexities and uncertainties, posing substantial challenges.
Although current deep learning models are effective in uncovering complex pedestrian interactions, they typically assume
uniform motion patterns across various scenes, thereby neglecting potential distributional discrepancies. While domain adap-
tation models partially address this issue, they often overlook the multi-level characteristics of pedestrian interactions and
environmental influences. To address these challenges, this study proposes a pedestrian trajectory prediction model founded
on hierarchical envelope domain adaptation. We design a local-level envelope sample construction module by establishing
local-level pedestrian adjacency relationships. An individual-level envelope sample construction module is devised based on
individual pedestrian relationships. These two modules are subsequently integrated to form a bi-level envelope sample con-
struction module. Leveraging the bi-level envelope sample construction module, we compute the spatio-temporal feature dis-
tribution of all pedestrian trajectories to construct global-level envelope samples. Employing the attention mechanism and
cross-domain distribution alignment, we respectively design the local-level envelope domain adaptation and global-level en-
velope domain adaptation modules. These modules are then integrated into a unified framework using a weighted prediction
loss function, which is jointly optimized. The experimental section utilizes two representative public datasets and compares

them with five representative algorithm models. Comprehensive validation is conducted through ablation studies, parameter

AR H 11 :2024-06-20; &[] H 11 :2025-01-07 ; 52444 - B4 70



o4 W

2% B3 W] T A0 2 B 7 A T NI S A 1309

analysis, method comparison, and trajectory visualization. The experimental results in the ETH and UCY datasets show that

compared with T-GNN, the average displacement error is reduced by 22.7% and the final displacement error is reduced by
19.8%. For the full version of the article, please refer to the link: https://github.com/LWZ9910/MESC-HEDA .git.
Key words: pedestrian trajectory prediction; hierarchical envelopes; domain adaptation; multilevel; envelope samples
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AR Y AS TRV B AT B 2 A T, B AN TR R
AN T 2 B A 10 0. X6 AS [) B R AR SR B L — R 4 5
NG ML RAEREARSR IR P2 G B EA . — 5,
AR SCR I HE T 2 AL A RE AR R AE 4R O X, nT LA
A R IE B R R REAR RUBE , R T R RO FRn iR
2 S SRR UK LA S 4 Ry 2 U 0 R AN K o B4 7]
BB — 7, SRR O 2 R 2 IR R RE AR HI A A

BE T A AT Nz s (5 B, BEO8 AR 4 Hb A DR ol g 7%
[F
(1) JRy B JZ= U AL 4% Sl IO e

PSSR H AR R 78 2 U A 28 R AR 7R 40 3l Ry

Fl € R L Dﬂ]Fﬁocme RN EaP Hd NN, 43 5]

NIRRT F RS BRI TR Z R AR 5947 NAE Ly W

AR . Ry T R E I & R RHE R R |, TR

HARBR 2 AR IE R IR F o B A HEAT N2EAT
I

Flow= [f<s> Sor f(sl\;}

Flow= [f(wf(t)’ S ]

S F S 53 ST R 5 R B AR SR R SR A AR
TSN AT NFFAE £ € RYP, fi e REP OB £
FROE V- D, /N B R AE 1] &, Horp D, LongD ’ﬁ
fE T £ 5 A R R R A th AT AR 25 (5 B
EPE BT B bR 8 R 38 2 UORRAE 8 4 B IT R AR TR 3
TR 28 MGl N 7 1R TC VR R AT R IR S A, BRI 2
I T EAS AR AT N Z BRSSO R R R
B IMLE A > BbRAT A5 H R 0 R 2 R R
N ZAR] B AR AR G | I A5 A [R) Bl A ik 3R F ¢
AHIFAERE . T B0 A B MR

(f(S) (S)T/ \/—)

(18)

Zi="4
DVANCN
(19)
L (far VD)
o~ N,
mmﬂfﬁ

@ﬁ@%ﬁeA%%Eu@%ﬁ$wKﬁﬁA%
0 £ £ BT A 50 1 56 AR, I 15T A T 7
NS BB B, T 21 A0 MO E 2 MTATE
FCIR fh 00 H ) R L , 5 T W 3, 75
WSS . HAERC DT — AR

EE ¢ 2025 4
N, N,
2}%@ﬂ
J(S) Ns
N, [ N, (20)
z Z( ® f(t)))
Jo= *

T P VIR B2 U R AR AT D
RACH RN RMFEE . U BA A H AR L

G350 5 A K ALK A JR B 2 BRS04 54
FI bR 05 B8 AT N B VR E T 7R M FI M
M= |J) J2, - Tk
O [ 676 ()] (21)

M= [Ju) Jop J:)m}
BT BRI R AT AR R T B IR ER R, )
FIA SRR Z DI AR R L, -
L,.=Dist (M(S) M(l)) (22)

(2) 42 Ry J22 IR A 248 il oy e
TE 5T Jry 8 J2 Uk 4 46 3ok o ASE R Bk ity -, g 4
Jay JZ= U AL 48 S AR 1 oK IR I A AR
S0 AE LI BT A B L, 1 I R 22 A R e, T
Je BE A PR R F AR I8 4 )R 2 AL 8 AR AR AL F )
F o0 I RIERIIM AR TR L0
Ly :DiStZ(F ot K X K gom) (23)

0 5 PR Y Dist, () Fl Dist, ()& 2 FE £, W MMD i
2 \CORAL# S (GFK B2 M L2 PR B 45 . A i jd Be
T A slRn Y5 385 B4 J) 38 J2 VR R AE A 4 e J2 R AR E 1Y)
A 25 S R — AR T W 45 ) 22 )2 Uk B S 2 R AE
By RS2 > g
3.6 HIEFRI N A AL

1B BTN AT N A b (X0, pt) 8 0% — G s 307 o A
(xtt) =N (040 e i= (0, ) 92918, 6=
(@@j%ﬁﬁ%ﬂ%m%%ﬁ.ﬂ%ﬁmﬁﬁ%ﬁ
mﬁiﬁﬁTﬁ%ﬁ%J%ﬁﬁﬁu%ﬁ%.

L= 22 ji log( (i)l ar6ip)) (24

Rk, Bk H *T@éﬂldﬂ 3T 2H A . AR AL Ao R
B B/ IMEBUE B TR L, DR IOR AR ) S5 8=
U3 AT RS TR L, RN JR) 2 USRI AW FFR Ly,
AT IS .

L=Ly+0L g+ 2L g, (25)
PR L, RS IREFEARSC, 5 HREAEA T

K. o R JE P 3 I K BB S AL
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4 ERERSHH

4.1 SCIIREE

(DBHRAE . SCIRPEFE 2 A BLSE i FR b A S8
Pt ETHP R UCY ™, X 2 M dle O g R AT A
B Ty R Tz . B S AT NS
T Nt sg T8l LU KAT N 5GBS Z B ) 22 5., il A
T SRAE 1588 B B Skt i 4 A AF AR RS 30 55 . ETH 2K
PEHEH ETH AT HOTEL X 2 37 4l i, UCY ZUdi 5 i
UNIV . ZARA1.ZARA2 X 37 4 Al . Hid, UCY %
P 5 7 s O o) U85 B 1 3 5 AR S R AT AN
FAZH By, i ETH 508 5 5 5 O 1a) A s i 7 5%, Bk
EAT NEIF A Bk

(2) LA B . S IR J T4l 1y i) 3 i Ak
FEAN NI W A o — A sk, A 1 Se A
— AR YN, SR e H A 4 S SR 56 R 4 TR
UE , e 287 5 A2 oAt 4 A3 B iEA 700K, 30 o B 35 L7
DU HERf SRR B UE AL T A A R0 . ASCH A B .C.D . E%
M2 ETH . HOTEL . UNIV . ZARA1.ZARA2 X 5137
ST NI, ) RS 20 AN H0E BN AT 55 : A—B/
C/D/E, B—A/C/D/E, C—A/B/D/E, D—A/B/C/E, E—A/B/
C/D. FEYINZRBY B, A SO Y LR 7 W] 56 1E 48 Hh L% 3
BB , RIVESIE AR AN AR S 3 I 3 . SEBR e 3 S L
https : //github. com/LWZ9910/MESC-HEDA. git.

(3) PEAR FR A5 . AR L 1k BE T A 15 A SR S 38 07 %%
2% (ADE) Fl i 24 #5152 25 (FDE ). ADE H F Al 1
60 520 (%) - 44 F5OMKS B, FDE T 3EAl 5 5 — Wi s
Uity 45 A9 TUINORS B2 . H AT BT Social-LSTM™" | Social-
STGCNN'"*Fll Social-GAN""*#B >R FH A 1 gy 13 iR M XLAE

e ST 0 A BT VU AR SO AR X — 58— v D ]
THERELLEL .

(HOSHAE . R AR GCNJZEON 1,
SRR WL ZRREAR S 1) B BN 0.05, MR JZ IR AL
ZKEEAH) GON JZHON 2, MR B HEA L B E
B R 0.7, WA 2 B AR AR il 5 )5 1Y TXP-CNN J2
BOR S R AR 4E BE BB R 64 FE 2RI B, b KN
B 16, JR B JZ WHEUE W RAE B S o BEE N 9,
4 Ja) JZ UUE I A0 R AU A B RO B 5. B R
FHBEPLER BE T BT T 200 R Y25, W) bR 2 2] 25k
0.01, Z32 100 Y5 2% > Z 80N 0.005. LAV 54
PyTorch=2.3, i {:F 5 5k F CPU i9-13900H, GPU %
RTXA3000, N f7 64 GB. WL AT A J7 92 50 A 3.2 s
(8 ANEFE] D) , TG g 4.8 s (12> BF ) o).

4.2 HEESEI

R B A BB B AT AR L 0 AR SR HY B MESC-
HEDA SRS IEATIH AL SC 0 . £ 2000 4 B O -

(1) LESC (Local Envelope Sample Construction) : 3
TR R AL BEAS AT N B P AR Y

(2) BESC (Bilevel Envelope Sample Construction) :
FET R ALEAEA AT N FOAS Y

(3) BESC-LEDA (Bilevel Envelope Sample Construc-
tion - Local Envelope Domain Adaptation) TN AL
FEAS R 2= O B 7 (4975 N8 Tt A 1

(4) MESC-HEDA (Multilevel Envelope Sample
Construction-Hierarchical Envelope Domain Adaptation) :
AR SCHR B S AR BT 2 AL 8 AR AR 3 L 4%
S N AT NI T A A

TH Bl S5 25 R A3 1 T

R®1 HEELIE

Variants PR AVE
KL ALESFE ARG AL Jr S Sl I A R Ay A 25 3 Py AR ADE/FDE
LESC x x x 0.65/1.13
BESC v x 0.62/1.06
BESC-LEDA N v x 0.56/0.96
MESC-HEDA N N N 0.51/0.89

LESC F1 BESC [ L 45 3R W, “AUH AL L8 FEAS A
TR 556 T AR JZ R AL 2 A ey 35 )2 WK f 2% F
AKE 3 A L AU B R B2 IR 48 REAS 1 O L B
AR ARAT NI A A2 ORI Ry 3 2 Uk R R AR A
KA T 25 S R . o ADERRIR T 4.6%, FDE
FAIR T 6.2%. BESC H1 BESC-LEDA X He 25 B4 H , 5]
R BRI AE I AR J, SE BT RN H A I JR R
JE VR I 25 AR A3 A X 55 . A BT e R AR A 1 L
ADE F&EAIK T 9.7%, FDE A% T 9.4%. BESC-LEDA F1

MESC-HEDA Fy X} L 45 e 2 0, 52 9 2 9 45 AR AR H
T, IR AL GE AR I 3 1 AN [ ek A SR
2 U AE 04 S J2 U A 1) 40 A R 55, ik — A 3 o
TR 5 22 )2 UK B A REAE AT RS 2 2T RE T . AL
TR 2 R E VB, ADE BRI T 8.9%, FDE F&1I T
7.3%. VA LSCue 2 FEUi i, 51 AR A E  PERERS B T
FHIV T
4.3 SERWHH

Jei 8 J2 VR A 245 B A LI A pR B L A T, DL RS
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EE 2025 4F

) A% PRVECSE B 7 B LA AT (46 5w/ AR 36 “with”
AR AR — Atk ).

N 2 o , AN [ % oA B50R 1 11 J i 2 IR R 4 R AR
X ADE/FDE #8454 B R mi . X (7) iR JRy &8 2 kAT
NSRBI P M B3, 255 75 B8 T AT AR I S
B R MM T EENE IS H AR BT g
SYHT . 222 LESC 8 (U8 1 J= 3 2 IR 4 BEAS TR
% B AL LR A AR A AR . A, AR SO
VAl TR PR 6 FhARAA o SR L2 B 2 ol R
F L2 JE B0 BB AT N 22 8] A AR T 5 i > e SR
FH & 75 1 R 28 %k 47 N 2 T 9 28 T o6 R EAT
al KA R AN B AT e S (26) B, el Xt
R R B RE B AT s (27) R L el SRS
PEFE A BRI B kAT

*2 FEZEHMLE

Variants ADE FDE
LESC wial_, 113 1.85
LESC wla?,,, 1.22 1.98
LESC w/a®,, 0.69 1.16
LESC wia'), 0.72 1.25
LESC wial,_, 0.83 1.46
LESC wla',, 0.72 1.23
LESC-V1 0.68 1.17
LESC-V2 0.65 1.13
LESC-V3 0.68 1.20
LESC-V4 0.67 1.14
i
azlt:max(o, il + 1w (26)
, I
ij ji
a’c"'os_t:max(o, cosct’lﬂ (27)
ij

AN, LESC-V 4538 12 3 (7) #4) 1 Jm )2 vk A0 45 B
A BB FE A M, IR BN ] ) (B A 7538 1 7 BE i e 1Y)
Sy . Horh LESC-V1 A8 =0, BPAR G 2 Jey &8 )2 K
FLEEREA R S T I B BB R )2 AT A AR 6 R R
WA LESC-V2 451 E n=0.05, BN IE Y07 0k /il 2 Ik
BLEREAR I AC B I B ILH R 2 AT NP R R A
PR H G E . LESC-V3$8 ¥ 8 n=0.1, BV idE— 25 i % J=y &
ERAEAEARNZE H TR, A R &8 )2 AT N &R K
RBCATRHL . LESC-VA TR B E =02, B ™A% i 18 J= 718
JERALEAEA N AE T I B G Ry )2 AT N 4B 4 ¢
FRAEE ML . LESC-V2 X WA S5 2 i SE 8 i 8, ank
2R . AR T HAAZ pR B A 22 B 7 BE e, A
SC RS J2 UK A 45 A AR B % ERUAS A X B I 1 S AT 24y
6, X W E X R R IR AL R A I A8 5 A T —

S AR P O e 0 HLA R
S o T A5 2 7 R vb i 0500 452 2 ) 3
G FE AR , AIY 5 ] ARy UK 8 I B, X6 o X
A BUE AT PEBE FL AL, a3 3 R, BH 3B KK
23 BN 55 e A R, A R 2 S O SRR K
AR .l s 6 A4 10.1,1,3,6,9, 101 #4T
LG TR A o fH . LI R R Y E o IR,
AT 315 B AEPERE , ADE 48 454 0.56, FDE 8 4%
0.96. FLHY 5| A 43 A 45 Wi N J o B R] s 2 5 ) 3 )2
YR IAE IO RN 42 Je S22 UG N, [T o BU(E R 9, I X6 2 B
AN FE AT HERE LA, g 4 FTow , 4% 8 4 N ST,
R AT D) 3R A5 e fEPEBE , ADE #8454 0.51, FDE 4545 4
0.89. 4 A0 100, 23 F Bl o3 A1 %) 55 2k 22, S i 5
RUTRMRG B , 806 BRIV S 808055 A % 55 01k
ARCRAEVER.
*3 FRAETHEETLE
o 0.1 1 3 6 9 10
ADE 0.69 0.66 0.62 0.61 0.56 0.60
FDE 1.19 1.13 1.09 1.07 0.96 1.03

x4 AEIEFEHMEEEREE

A 0.1 1 5 10
ADE 0.59 0.63 0.51 0.71
FDE 1.03 1.06 0.89 1.04

4.4 FiEXTHE

TE T R RE A 25008 B R LR S b AR G AR A
STGAT'®'  Transformer ™', Social-STGCNN'*' SGCN" |
T-GNN"' 5 7 S 2 1 i1 MESC-HEDA #5780 47 [ %5
5K 6 530 GeiT TZBRIAE 20 AR S L & h
i) ADE 1 FDE J& f45 5 .

W 5 A 6 ron , A8 SC T 1Y MESC-HEDA £
A% ADE 1 FDE $8 b5 F- YHE R 248 T HAL 5 > S B4
B AT, MESC-HEDA A5 75 (it -2 {37 F% 152 22 4 L
SGCN Fl T-GNN #& & B Ik 1 25.0% 1 22.7% , MESC-
HEDA #5578 [y 28 f5 v 8 1% 22 4 Lt SGCN I T-GNN #5574
FEAR T 23.3% F1119.8%. MESC-HEDA %1 7 20 i 4T 4%
A 14 54E 55 19 ADE 8 AR R B , 76 20 T4 F 55 h A3
12 4% 55 1) FDE $ehr R e L . AR .

(DENRMAE I F AR FUn, 7 L35 Ho-
tel /A H AR A5 0 F , MESC-HEDA #5575 X6} 137 (1) 4
T AE 45 TP 4 33014 %5 19 ADE F1 FDE $5 7 £ 22 90 i 41
SE ADE S 0.51, -3 FDE 5 0.86. 8% T Transformer
L SE3 ADE S 0.69, 33 FDE 4 1.17 , MESC-HEDA
RIRIYE ADE 1 FDE b3 5 FEAIE T 26.1% F126.5%.

() TE N EEY = TR R F a0, 78 L3 5
ZARALAE A AR, MESC-HEDA A=Y 7E X5 i/
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Y 4 BT 55 H 9 3 TAT: 55 1) ADE Fil FDE $5 A5 34 2% 9 45
i, F) ADE 4 0.39, F-3 FDE Jy 0.67. 8% T IRALH) T-
GNN #5#1 | SF-24] ADE } 0.66, “F- 34 FDE 4 1.10, MESC-
HEDA #AI7E ADE FIFDE |43 HIFEAIK T 40.9% £1139.1%.

I EREE AT LLE Y, oI e 78 ARG B 37 5 10
N LT SR BSR4 T, MESC-HEDA #5#
IR T R RE Rz AR e 5 . T RERY IR
S, o A 2% Sl A A AR A S A A A SRR, R
TR 23 Ty A0 BCE AE N R 2 O S R B SRR AR R

fiE, 7] B 3 o 2% > YR Ik 2] H A5 3k 0] 12 75 19 2 )2 R )
25 FHIEAR B S A % 55, i — D R TR R Z 2
W BT 25 REAE AL AL 2 T HE 7 . DR o 25 19 AR B R
% , MESC-HEDA #i# () ADE #1 FDE 48 5 7 20 W (- 55
FFY R S 20 o 25 15 0.003 , 2 BT A7 B Y A 20 AT 45
HROP- AR I 25 B /N L 3K — IR I 22 R B AR SR HH Y
B AU AE Z2 Uk 256 v (1) 3 30 B A 55 v i R 1, AR
25 10 I T A A TR 458 B G U0 P R A Bl A 7R
R — O] A

F5 MESC-HEDA B 5 SR ADE Lb4g

Method Social-
STGAT®! Transformer! SGCN®! T-GNN! MESC-HEDA
Source Target STGCNNZ!
B 1.19+0.005 1.04+0.009 1.13+0.014 0.84+0.009 0.92+0.005 0.90+0.007
C 0.82+0.002 0.84+0.008 0.72+0.001 0.57+0.001 0.99+0.001 0.53+0.001
A D 0.5420.001 0.65+0.010 0.67+0.004 0.45+0.002 0.77+0.004 0.44+0.002
E 0.52+0.005 0.49+0.004 0.62+0.003 0.350.001 0.79+0.003 0.40+0.001
A 1.42+0.010 1.4120.016 1.8620.028 2.17+0.034 1.39+0.025 1.12+0.006
C 0.84+0.001 1.0420.004 0.97+0.001 0.8120.001 0.83+0.001 0.56+0.001
b D 1.47+0.003 2.14+0.004 1.6420.006 1.760.006 1.170.008 0.53+0.004
E 0.95+0.003 1.29+0.009 1.100.002 1.0620.001 0.88+0.003 0.79+0.002
Fz6 MESC-HEDA KR5S EERIK FDE L
Method STGAT®! Transformer®" Social- SGCN® T-GNN'! MESC-HEDA
Source Target STGCNN™®!
B 2.22+0.007 1.77+0.018 1.7120.022 1.47+0.012 1.38+0.005 1.4320.007
C 1.610.003 1.16+0.013 0.85+0.003 0.93+0.002 1.56=0.001 0.78+0.001
A D 1.08+0.003 0.93+0.027 0.96+0.018 0.58+0.003 1.14+0.004 0.66+0.002
E 1.05+0.011 0.6420.011 0.78+0.008 0.560.001 1.13+0.003 0.5620.001
A 2.18+0.020 2.25+0.029 2.61+0.109 3.0120.072 2.40+0.025 1.89+0.006
C 1.65+0.002 1.84+0.005 1.59+0.005 1.49+0.001 1.48+0.001 1.02+0.001
b D 2.760.006 3.91+0.009 2.93+0.012 3.3120.007 2.02+0.008 0.98+0.004
E 1.75+0.005 2.32+0.014 1.97+0.011 2.00+0.003 1.63+0.003 1.45+0.002

4.5 TS EE

AR . Forp ] 58 A4 LR & 7R SCHY MESC-HEDA #5571 5

AT A3 BT AR SO RS T-GCN Al Social-STGCNN
X 3 A AR g A T A AR T 4 nT LAk 3 AR AL X
A7 NAEFEAT K8 5 1 R0 25 82 3 5 00 T 29l s A8
Ak, T BT A RS AL PR RE 25 57 . 2T (st BRI
B W0 S0 2 R ESLHILL , HE0 E 4 R n IO L
T, W €0 ST LR RN B (0 1 4 ) T A R v R R A TR
BE S .

4 (a) FE 4(d) T ]9 J2 47 NI4T R - 015
B, 0 A DL ETH I ZARA2 3 5t/ S B b3, DL ZARAL
YA AR . VR SR H BRI (R AR 2 S )
ETH 37 5 H 0947 N2 B /b HAT Nis shal B e . A
& 4(a)w] LLE H, T-GCN AT LLFF I 3 A 75 & PRSI
I, {EUKE FE B 2% T AR SCHY MESC-HEDA #E5 | fij Social-
STGCNN 50 S B4 2%, 0 (%) s e by i 47, S5 B

AT 3 G 48 3G AL, T 7853 7% 1 T Jmy B2 IR
F4 SR 2 R ) 3 A ot 5

4(b) & 4Ce) FE 4 (e) T 1 A S 217 A M
FFE IE A 00, 43 B LA UNIV #1 ZARA2 3 54k H bk
B, UL ZARA 3 5e/E R P, it Js s B ARl 2 (8] 47
FER IR 2% AR /N (B3 Sh AT N R %, S 34T
NEI A B R E L. WK 4(b) T LI H, MESC-
HEDA #5278 G 08 1 6ff 00 A T 45 P51 47 A 850k T
W AR IE AT A AYBLIE , 11 T-GCN Fl1 Social-STGCNN A 1
TR 22 B A TERAR. N 4(e) FIE 4(e) /LU
3 A EEALERA AR T R AT A 2 HoAl A T AR =R
52, {H T-GCN F1 Social-STGCNN #5775 L b ¥ 1147 A}
FEAET 24 AS ., TUNDOR B 2%, T MESC-HEDA 15
RIRR 08 fEAf B0 AT NG S50RELEFEAT N, AR RS 5 2
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IS

(a) B NTE

) = A

(c) Z N8
— Ak

(d) Z NFFAT
PIA L

I s —

USRI

T A -

4 PR AT e

b T B O AT S P L

P 4(F) T ) 1 26 SE s P AT A JTAT M I L
IR AATE H Ok Y AE B, BLUNIV 375048 8 B AR, 2L
ZARAL G 5o /R R IR, Hoh B AR 337 5e b i 47 N %%
FEAR 5 AT N Z A7 6 BN 22 0 28 B, 57 1 8]
R S . N 4() AT LA ), T-GCN FT Social-
STGCNN A5 4 i3 4R BE 6% 0 00 & 147 A RS (HE 7
T AS 5] 77 [0] AT N E5 P AT IR B 4 22, HLIF AR A
Wi AT AATE T IR RS . AL Z R, A SO AR R fig
% 0 T S AR B B S A I A AN R [l A T
NEEPEMIAT A7 A AT A AT E kA B
4.6 BTiEFFEETEE

FERT IR R AR 0 S0 8 T AT A AL
BFEIFRY . 36 7 F13R 8 /il G it T & B AE 20 14 5t
AE55 40 A BN ZRas A7 [a) R Xz 1 7 i ] ) 45 2%

N 7 FFK 8w , A SCHr 2 ) MESC-HEDA #5%
T 2 A7 (8] 3 1K T Transformer #2584 (1) 1)1 4502

AEFIa) , HLAS SCHE HY ) MESC-HEDA #5 #4 [5] 75 20 4T
55 RSB IR GZ T R] A 15.5 s, Ab T2 47 850R B iy
FBERITTEI Z . 3k — 25 R T8 0Tk B T IR T A $UA T
ORISR, TP a8 3G LR = ek .
E— 2254 3% 5 R R 6 LR ) T fE A R E AT 2R A
b, AR SRR IR e L BT A% A T P A R v %) T
BE AT A A R B B AR RE L

5 ZEig

BEXTAS R 94T N30 7 5 22 1) s R0 7 A 22 5
TRH TR, AR SCHR M T — o 0 4 245 Sl 7 ) 47
BB PR . Gl M 22 AR 2T Al
S G ), 4% S o7 PP R T ALY L M TS 3 M A T AT
NI AE A [R) J2 100 8 ) 28 R R AR, A 20
Xt T AN [ S S U S 2 18] G A 22 S R A ). S 2
SRR AT R H 10 2 AL LA R I3 G A 45 3
JO7 R A A B ik B AT AL R RE , REAE AT R0 X
T NZ I8 AT N5 35T 2 (8] 58 1 22 2 I A M )
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%7 MESC-HEDA #8552 &R 59l 2535 17 i i8] Bh A s
Method STGAT®! Transformer™! Social- SGCNE0 T-GNN'™ | MESC-HEDA
Source Target STGCNN®!

B 878.64 2676.78 394.23 1185.42 641.98 709.74

. C 875.06 52766.17 54524 1634.92 967.22 733.00
D 885.71 5267.70 43621 137827 764.21 711.60

E 870.05 11889.72 552.47 162237 924.98 751.36

A 949.12 1895.08 628.73 1993.40 1636.80 2848.63
. C 966.00 53 896.88 936.75 2655.61 2077.10 2973.50
D 975.86 6357.88 804.09 2388.25 1888.71 2980.04

E 950.33 12624.26 922.89 2797.22 2056.27 3008.40

*8 MESC-HEDA #2155 4% 8 1K 15 17 B 18] bb 88 s
Method STGATS Transformer™ Social- SGCNP! T-GNN'™ | MESC-HEDA
Source Target STGCNN®™

B 11.40 31.00 7.26 9.60 6.76 6.13

\ c 26.59 944.75 47.56 49.95 47.67 49.43

D 18.16 79.22 7.43 10.83 7.64 7.15

E 2430 217.13 16.19 19.21 16.05 14.66

A 6.29 11.86 0.84 3.18 0.84 0.87

c 26.90 1109.46 48.41 50.68 47.20 49.81

b D 18.16 86.09 7.22 11.05 7.88 8.18
E 24.08 240.16 15.07 18.88 16.06 15.24

L. IO AR SCRE AR AT 5 HAD AR R AR 25 A, X TR DG B
FREBB S HME.

AT NGT 0 mT LU A sh 2 3 b AT N B4R i
I, DB B i OO B AT N AE B 32 B AR T
A AT N A5 0 2 B2, LR 2 80 & R
Z P IR E PE . MESC-HEDA #57 RE % 25545 % [ W]
Y st il e Z R R & BN T N BIAT Rl A Ak L X
EREORRIUESE S0 I RIS k= D ST S i S
T A AR A B AT R 3k G VR T 1 Al 4 XL
. N2 A XN R B () 3 5 R B SRR R
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