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Vehicle trajectory prediction integrating coordinate attention and
convolutional social pool

LIU Zhiyan, YAN Jianhong, WANG Zhen

(School of Computer Science and Technology, Taiyuan Normal University, Jinzhong Shanxi 030619, China)

Abstract.: Addressing the impact of neighboring vehicles on vehicle motion, this paper introduces a feature —enhanced model.
Within the LSTM encoder —decoder architecture, it employs convolutional social pooling to extract vehicle trajectory information
features within a specific range and further enhances these features with coordinate attention. Experimental results using the NGSIM
dataset demonstrate the excellent performance of the proposed model. Compared to other models, it achieves an average reduction of
14.10%, 15.76% , 17.49%, 17.81%, and 17.20% in the root mean square error (RMSE) metric within a 5-second prediction
horizon.

Key words: vehicle trajectory prediction; coordinate attention; convolutional social pool

FATEA BB TN 7 A RS 3 26 3 T

v s L IEFHIBI AR TR H MY S, Ammoun 252 2

il

W EIUAE, 1548 T ML % AR 15 5 Ak
BB S SR EOR P, A Sh 2 e 2
“alRE R R BE T E 1 Rl AR . SR, 2018 4R
Tesla Hl Uber F 3125 970 4 A2 1) P A 5 it 2 i
1R T AT A S B 3R etk s, Nk,
fRm ARG sy H Rk I RE = G H
B, AN A R AT B AT AR ) Rk
Bk, 158 A DS IR OAE S 2 —, AR T
00 18 S A T Tl A R 4 o R At PR e, 2R A B
25 A RN B TOUIN S L2 A0 % 007 B A RT LAk
TSR A, ML ) R R L 1A
AU A I o 4 A A e DA =2 i )
T BRI IE ML R AT B

HE&UH . [LWv9E = A& (N202102010101008)

RN 1B S /B O R At S E ORI NTIDAE S S
Tt iz 2y, (B 208 T H AR 4240 T e A2 18 B 45 1 Al
AR PR . M. Althoff ZE5 3R T —FPEE T
BB B )5 2%, 25 R sh e 300 3 F0 DAL 3N R 25 14
206 T R AR A2

UTAFE A | F 38 BB A 2 3 B i 5 ke 1
R 8 22 T 5 2 1) 48R | i1 28 BB 5
BN —FP 22 BT By, 5 Al T Y B A T L)
(7 AR G, EA AP PERE , FLAT LAY Sk Rl i %
JEYERIBLE, Li S ARYE 0 H AR AR AR R,
i FH R R i BE B X 52 138 ., FILFH LSTM s 25 —
TS AT FI . Mo S50 52t T AR W AN 3
RS B 23S B 2R o 44 &1, ) L A 48 o 4%

EER: XNZHF(1998-) , L WHWFoe A, FEMR I R AN TR, £ Z(1997-) 58 0o, EE0 507 R |

KGR

EIREE . FEa(1972-) , 20 1+, 2%, CCF & 5t , EEWF5E J5 1) HLas 2% >) P45 %4, Email; yan_jian_hong@ 163.com

Wi A 2023-11-01

Y LR RN o7 4% 4] N5 5 A




12 4] X2,

S RlE AR R S A B S ) A L T 183

X IAID ) 5 5 AT R ORI, L A0 R
TP T 28 Ge AR B0 w0 ) 38 AR AR 28 R
45,1 Wasserstein XU 7 7 0 28 i3E 47 28 A1
AT, P R 28058 BRI U i R R AR
A b Z T AR BB AR (932 3y, i Ak A 5B R E
e UR, B TETOIN AR RRAR L, SR, A B
g R 2% ] Bsf 0 Z2 A S Bl AR CAn SR A T ) 1)
ARAARAS, DMETE S 2% H 5 FE 20 28 0 38T 25 3l 37 53¢
HE TR

Bt 5 1) 2 o 28 IO 28 4 A L ) O T, 4n 1A AR
THE AL ERAE PSS | A T SR 1 ]
TRIE 42T (G, Deo 257 41 M T X T A %
SR A AL BN A3 S A O Y S —HESL
%ﬁmLﬂMw&whEUV&mﬂh%ﬁW%ﬂ
AIFRZE (A G2 30R0 L T Bl 2250 ) 79 [y S0 2030 R A
XL E RN b S A BT S R AT
MLBh 528, I LSTM ke Tl 424 i R R o B 5 2
J& , 25 NS LSTM A AL A7 7 47 4R 4 40 38 AH
AR P BEAR 25 Y ) T, DA e AR A 8 8 A AR
FEAS AL 2 SR 1 B AR Y B TR0 BE g, AR AR AT LA

[5] Jil [l =4 )i AR S B s TROC &R

LR Y= WAL KRR RPN R R Uil itV
FAAAR T AL RE . Q1 SEnet' ' 8 Bh 2D 4Rt
FERAT BB R T, IF LA S A9 315 A SR 3t
0 EMIRESIHE T, Hou Qibin 45" B AF B A
B E RS BT AR A AR T
S FER FIHLE], AT LA RS A3 AL R I 4%, i
FRAE LR TR R T AL 5 PR TR 25 A ) 4 g 3 ot
FrIoei , (R ZASE RS T =k L, HLA T SR 440
ZIHMACH.,

BEXT LA L [l B, AR SCERA 25 B8 H b 4240 1% A [l
AHAR 24 1 D7 s B SRR X 23 Tl B 455 H bk
i%*%ﬁﬂw%mﬁmTﬂA$ﬁ&ﬁﬁM%
FRAE A WAL M 4% ( CSCA-LSTM) |, FH X5 25 il e 35 3
AT,

1 EBHEL

FRARINEZL NI 1 B, 2T LSTM By Zmfi o5
Rl AR BRTE B S ) R AL 2S T T LSTM A f# fi
A AER AT N

B 1 CSCA-LSTM E{kiERIELE
Fig. 1 CSCA-LSTM overall model framework
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Fig. 2 Coordinate attention block
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Table 1 Hardware information

ARRE 44 HEA(E R
CPU 13th Gen Intel(R) Core(TM) i9-13900HX 2.20 GHz
GPU NVIDIA GeForce RTX4060
WFFR 32.0 GB
BAFRD 16.0 GB
BIERS Windows11
WG S Python 3.8.15
CUDA JfiA 11.3
RIS ST HELR Pytorch 1.11.0
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Fig. 3 Training loss
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Table 2 Prediction accuracy of latitude coordinates
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e
1 2 3
CS-LSTM 98.070 8 98.136 5 98.161 3
CSCA-LST™ 98.063 8 98.089 6 98.140 1
-0.01 -0.05 -0.02
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Table 3 Prediction accuracy of longitude coordinate

EAE RS
e
1 2 3
CS-1ST™ 89.7164  89.6034  89.642 1
CSCA-LSTM 89.850 5 89.844 3 89.992 5
0.15 0.27 0.39

#2.% 3 BIRMHB T CS-LSTM il CSCA -
LSTM A5 HU 255 85 A b T30 A R 43 S AR T 0.01 0.
05.0.02 ; 28 J&F A bR 7500 o B 2R 43 4 T+ T 0.15.,0.
27.0.39, F AR AR T MERG R T T, (0485 A b
TR AHERA R T 0T 2 | R WA SO SR AR AU HL A 42 T
22 AR BRI ERR R B BE T, A BT IR 2 AR
PR E NG AR B 30 3R W, Fe e i =1 24
EARECH 11 W,

5 C-VGMM + VIM"™®' | CS - LSTM"’ | LSTM ,
MATF Multi Agent ") 25 22/~ 1 305 75 0] A5 4 A500T HE
IR IR ZE RMSE 25 W38 4 (bRl M AR .

Horpr CS-LSTM i FH AL 5245 2 1Y 45 B A2
C—VGMM+VIM 45578 53 i3 1R G AR e By 7K /]
AL TR ZE A 2 0 HE B 5 LSTM At K i i it
T2 % s MATF Multi Agent J& v FH 38 4 o6 B0 — Fp
A

F4 HARZERL

Table 4 Comparison of root mean square error m
BEny Ls 2s 3s 4s 5s
C-VGMM+VIM 0.66 1.56 2.75 4.24 5.99
CS-LST™M 0.62 1.29 2.13 3.20 4.52
LSTM 0.66 1.62 2.94 4.63 6.63
MATF Multi Agent 0.67 1.51 2.51 3.71 5.12

CSCA-LSTM 0.56 1.25 2.10 3.18 4.51
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