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= ( —1r =21 — )_ ( =1 =21 - )+
S HORE A1 I ) T R 2 AR — MR v S 8 B AH O R BN 5T NAH ELHGE . BR
- _1:00

PR S HOE I B MEA R (29) ) MSE, 58— IR G IR S8 . —E K
() AR, B THE B

= Il - 4B
(30)
= (a2 -2« )= (2 -)F
MR ARG TR R SCPRIRE -
= - = - ( —1 —21 - ) (31)

KRz X AT AR RIR SRR AR 1) B AR IR ZE M R AL
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=2~ (32)
=1
UL S B AR RS RS 1) —Fe . BEE BN AITIEIN,  SE
sl
JB R R B B, ASCRIRSEIL TR MBS HETAAERE -
o FARE R B ARG, TR S BB R (A S, X R AR A
Ao b, ASCH B AN NSRAT A BT AT R

( -1 —21 - )_ ( —21 =31 ——1; )

(33)
= ( B R TR )
R I8 € 7760 MSE IR AL A 20(34):
- 1= (-1 =20 -1 )
(34)
= ( —1 =21 — =11 )
AN H AR D SR AESS, HAEBA A 88—, EER MmN T 5
585 —  _ FAHRE, s gasxmiE pye . Bkt
e e TERN X A, T AECRIC — iR
- 1= ( 9- -2 - — — 1)
(35)
- ( -1 =2y — =1 )
(=) EAC-Attention—LSTM #£7A!
¥ EAC B\ Attention-LSTM &, EAKGRFRUI T -
1. gEmEPK , BN EERN -, - 0. 1)
2. ENENBE _ = _ —  __ =12, o NGNEAMEEAREN T
Kew Xecwsts oo Xeea s BARIREEN = — Ly, (6] EPAR A b

E LSTM #7125
3. XA, e bR BEGEUR E - ANE RS e, M A K (36)15 H
T 2 hi A
- o) (36)
4. I EhGERARE, FIHARGT)-(38)HE) LR C
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= (37)
- )
= (38)
=1
5. M BRI C MR (Dense J2) , i IX, = ReLUWo[Ce he-1] + bo) it 51
13 B B & 1 T 25 3
EACE Attention/&
BA Bip =0, FERERHA B s
% Moo PR £y hy ) - X
& Bp= X, TR 2/
MSE B 5415850
Y D S < S
er . w35 e, T b ) hy — g — ()~ x —E é e
%) e e S Y % ) N O A

K9 EAC-Attention-LSTM i fe &
(=) EAC-GWO-Attention—-LSTM A& A&

AR A EAC FliN GWO-Attention-LSTM Fi/, 2fdi FH GWO %] Attention Hl

wEAT AL, I Hiar

, FHZHEHTOP IR,

N =
ARG
EACE GWOfE {kAttention{]L i 72
softmax([q1. a2, . Gc] - he)
A Tﬂo 0, HEREHA LSTM (@ Gz e} (@, Ty 2}
R P X Xt
=) RIS . o RERRRERS, - Iy
FX AU, WM &7 .
MSEE S EU4 80 BHRRAE THERRENSE, REI3Ha. b R
Az ha |
2 = SHMREE - ..
’y | BHip HHREe, s ._* Fia,. A, cff — > bnax Yee, {q1,Qarrm st} N % [ Ko
4 : e
;s No l ’ 5O [
{hy, o Be} {ay,al,.....,at}
%) o L HzERo k) ‘ *
+—C

¥ E R e EHi Dense ERIA] . HAK

K 10 EAC-GWO-Attention-LSTM 2 &
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7Ny EBEMS O

AU FRAT I 3 26 T SSBIREAE, (5B) python HFF, RV LIRBIR AT SR AR,
TRV TR PRl 0 LA Hh 50 0 0 A2 0 B T
(—) FRMABEA 345 4547

BT RSl PFAERZ N 0 KEWE, F MAPE B EEB T EH K,
SMAPE M & G Hn BIARE . fabriahRIZY, JF H SMAPE (EAEE S #him, Prik
8 SMAPE X AW ST B 1T 5 2 T 8UK,  Toik 3 S s oA AR e K70 I B 1t
MRS R, ASCEEL TENA R IR Al bR, HriRZ=MoR,
EELARIERS) N
1. PHLERE

=— 1C =)l (39)

2. WHRRE

1
=j— IC = DI (40)

=1
(39) - (4D X m BRFEAME; ={ 1 2. IFRNZ ZLPRZER
wEH;  ={ 1 2 .., }FREZ AW ERTUE.
(=) TR AHRE

FTF python B F 35, XA E E N: ARIMA. RNN. LSTM. Attention-LS
TM. GWO-Attention-LSTM . EAC-Attention-LSTM. EAC-GWO-Attention-LSTM #i7%4 ,

S

FESEI T, A e 22 I 45 B0 R B B0 ReLU B8, R4 BRIESE: DIt
SR 7. 1.5: 1.5, ARG E Ao 8E Bl oy 12 /1. BRI
FRH HIE MG T ADAM. HABRAE 5% EAC (45825 bR HCR F 34) 2 Ak 5 (134 75
RE b, HABMPERIERAE EAR R B GWO-Attention-LSTM 7% >
FN0.01 4k, HARER )2 5] %3575 0.001. Attention #1Z2 TCEESE T LSTM [I#H4

18



ToHUE .. HREMomM S BN ESHRE DT

> LSTM. RNN f#Z t 58N 64, batch size N 64, EH N2, HEEK N 12, ¢
pochs 17> 519 50, 75, A= BN 5. 10,

> Attention-LSTM [P e E N 128, LSTM 204 1, batch size 5 128, epo
chs N 75, FERECN 10, BEZPEKN 12,

> GWO FRFFEE Wh 30, WNESHMETEEAN -1, 1], MRTELELE ST
25K, H epochs A5, FAFIREEA 30, #IES: 30 MFHINII TR EARE T
B, IR BN SRR I Y . Hor, GWO-Attention-LSTM 1 EAC-GW
O-Attention-LSTM ] GWO s KiEAE 737115 A4 25 F1 10, batch_size 53714 64+
32, WFEZZK7HN 12, 8.

> EAC [f] epochs 300, 2£>JF N 0.003, 2:31% )y 0.01, H EAC-Attention-
LSTM [ batch_size N 64, WIAIXEK N 12, LSTM JZECN 1. #ZI0EE N 64,

>  ARIMA F5 31 % 5 [n) 4 2 80 B WK 3.

#* 3 ARIMA SHiFEIRNZSHORE

ARIMA (., .)
crossing 1 east 2,1, 1
crossing 1 north 3,0, 1)
crossing 1 south (0, 0, 0)
crossing 1 west 0, 1, 0)
crossing 2 east (0, 0, 0)
crossing 2 north 0, 0, 3)
crossing 2 south (0, 0, 0)
crossing 2 west (1, 0, 2)
crossing 3 east (2, 1, 3)
crossing 3 north 0, 0, 2)
crossing 3 south (0, 0, 3)
crossing 3 west (2, 0, 2)
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T 250 LA R L S A B LB SR 1
(=) M 2EF 947

ASCAER) python B4, 4> HI%F ARIMA. RNN. LSTM. Attention-LSTM. GWO-
Attention-LSTM. EAC-Attention-LSTM. EAC-GWO-Attention-LSTM #4745
Fir A AR g Y5 22 be s L 11, BAREE W % 2.

E T EEARERAI TR RMSE LR

il

it
11 prafBmmRELE . )

I 11 7718, EAC-GWO-Attention-LSTM %4 () T 45 A T HAb RS, 755
DA 25

15 12 e R, 5B A L, EAC-GWO-Attention-LSTM 2 (1)
)53 9 P2 FE T 15.95. 6.93. 4.67. 4.56. 2.58. 3.73; L) 73 591 - 2 1%
k7 17.21. 11.10. 7.49. 7.96 . 3.81 . 5.73. FAKFEARME W 3.

A W, EAC-GWO-Attention-LSTM &R 7EKE [ _FAHAL T4 S AR AL A 1 2 21
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PETt, RS T I S B T R AR

¥ EAC-GWO-Attention-LSTM B [ il 25 5 5 SLhrE#EAT 0 B, HI18] 12-14 7]
AT e B A 1 Y00 S o A8 T8 JL 2 N V) B R s, SR ) T 7 2 1] 45 S B
AT E B o — 2

BEAh, T S JUAS S bR s B AR s FE R, BIIEW] EAC-GWO-Attention-LSTM
A A Eﬁ%ﬂ’]ﬁllﬁ@%ﬁﬂé\

Prediction vs Actual Values: crossing_1_north

Prediction vs Actual Values: crossing_1 ith Predi vs Actual Val ing_1_west

ol I

ol o | " v i ) -
20 7 ¢ . | EE
RNt H-l}wﬂ ’H il
ol gllid L ! i Nl | @

‘ ‘ilu ' \ ll‘ ! l l ' lk 1 T ‘ “‘I‘l\ ] | ‘

J ARMEYYE L ' ERAR VSR L)W |

P12 T B 5 SEBRE XS EE (KN crossing 1 east/north/south/west)

Prediction vs Actual Values: crossing_2_east Prediction vs Actual Values: crossing_2_north

&

K13 T2 B 5 SEFRAE X EL (KA crossing 2 east/north/south/west)
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| , hl‘ﬁ ir M'ﬂf i
= I y I \T ‘ i \T|J ‘,M !

L .W | H | 1l | H||UFJ I ,"H'MM
LA L LA

] i A | I

ﬂ I|U h F| \]\ "'J'ﬂ"t MSH f\lnﬂ[w'q | J |

A I | i

TG llirotibi

K14 T 45 55 SEBRE XS EE (KN crossing 3 east/north/south/west)
(w@) kAL Hr

T IESCHIBR I, A SCHEZR 4 R R R o sl iR A i id 72 . A5 1)
AL BT T LB 3 4-6.
1. GWO A4k 53 Hr

GWO S I kARG T2 A SRR S AL B, T IZ B I H bR
o MR HIEAUCESE N E (RMSE) B3 72 7 LB 3% 4.

Hrp it 3 IRIEAUS, crossing_1_west '] RMSE F2 € 1E 36.587; &t 9 ik,
crossing_2 north [ FRELE 27.245; &5 13 IKEARS, crossing_3_north ()
FROETE 225.169. S5FEKMH, HKBWMAFZEGWSCEE I &R S 0T
JITAT % B e DRod R A B AR G L IO ORI SRAS A = WL B B AR BT SE AL S 4

GWO Fitness (RMSE): crossing_1_west GWO Fitness (RMSE): crossing_2_north

Best RMSE
Best RMSE
)
g
~
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GWO Fitness (RMSE): crossing_3_north

Best RMSE
N
@
ES

T T T T T T
o] 5 10 15 20 25
Iteration

K15 ERKES RMSE B4 FE(HKIKCN crossing 1 west gwo_rmse. crossing 2 n
orth gwo_rmse. crossing 3 north gwo rmse)
2. EAC titk43#r
EAC B 7E Y 2R3 F2 R A BE B 22 M O R AL, (BB D MR 22 P T
—B A S BEIEARAC R I AR R P B3R S 3R 4 4R 3 AN EE &A1)
¥y I I ZR%0 TR PR AR A B L SRCRFALE -
x4 BN WEOERIRE AR EE

1A W SSAAR AL e Siohe e (i
crossing 1 east 75 0.08
crossing 1 north 250 0.35
crossing 1 south 120 0.11
crossing 1 west 110 0.49
crossing 2 east 105 0.15
crossing_2 north 80 0.10
crossing 2 south 100 0.12
crossing 2 west 80 0.42
crossing 3 east 100 0.03
crossing 3 north 100 0.07
crossing 3 south 120 0.15
crossing 3 west 98 0.12

MR 4 15, 4R 2 Boaia e e AN BT RE RIS E , HLWJE HAH R 107 51 (Un 45 1%
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P ) JLF BRI 8. EAC RENS A e AN RIS 10 L AS RIS 1 O 5 25 1 AR SR B S
PRI IR BRI 8, Hrbm )7 A2 BRG], EAC B IEE B K,
& {EJ7 M HARES, (I —& EAC 1B IERE

Bk, EAC RS fEIIZR s BOR M A2 1R 22 B ARG, N5 4E Attention ML 43
MO E AR L REAY, BRI (R E MR ATRG
3. Epochs FI#5i 5k sRZ il 26 Xt b

AR SCR U (batch) Y2k, —A epoch 1@ H A& 2 AR, BIRIERALEE— ba
tcho fEHE epoch W )5, TEIGUELE EiFRE —RIS, MMARE] “epoch-loss” Hh4k.
FEVIGREFRR & T RAELE], X b5 e A R0k feid 105

ST LRI MR E B IARE, AR SC AR IR 2 D T bR o A R A1 B A 240
RAHIE, BB FEFRI R AT epoch fe/D AR . R BE IR, FkRemtis
Uf. Ak, ACH RNN. LSTM. Attention-LSTM, GWO-Attention-LSTM. EAC-Att
ention-LSTM. EAC-GWO-Attention-LSTM £ [¥] Epochs 4512k b £0 Hh 2813547 L4
HI T IESCHIBR 1, 43T LA crossing_3 &84l ) Epochs il 2% bR £ it £ 5% 5 B Bl 24T

JEoR, BARSRERARLIE ILRTSR 6.

xF T 16-21, 7175 EAC-GWO-Attention-LSTM A ALK B R D, #kE
MSE [~ B B R, 1k 3 R R BT 7 epoch f/b o PRl AR AL AR ASC T G A S 2
HA T AR 1 e

[
crossing_3_north Validation Loss crossing_3_south Validation Loss crossing_3_west Validation Loss
200 .
1400
30
1200
" , 1200 180
£ 1000 H £ 10
2 2 1000 2
i i fu0
£ ] |
800 o
w0
a0 .
w0
% 5 m P % 5 m P % B o P ) m w
Eroch Eroch Epoch

Kl 16 RNN 1) MSE [ Epochs Eﬁéﬂﬂ@%ﬁ(/}\ﬁ(crossmgj east/north/south/west)

crossing_3_east Validation Loss o crossing crossing crossing
3
2
1400
2
. , 1200
2 2
. % 1000
s 3 w0
1
o0
10 00
T B % % @ m e %

EEEEE

EEEEE

117 LSTM I¥] MSE ffi Epochs 224k HI ZE4K X Ay (crossing_3_east/north/south/west)
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crossing_3_east Validation Loss crossing_3_north Validation Loss crossing_3_south Validation Loss crossing_3_west Validation Loss

1600
1200
£ 1000
800
1500 5 g0 s
1520 -
s 1500 .
) E) E) ) E) %

Epoch Eeoch e T epeen

K] 18  Attention-LSTM K MSE Bl Epochs 224k, il £

(%N crossing 3 east/north/south/west)

Validation Loss: crossing_3_east Validation Loss: crossing 3 north Validation Loss: crossing_3_south Validation Loss: crossing_3_west
1200
1001
5 800
) ) K
2 o0
%0
%0
e 3 H ] 3 s ] 3 % w0 1o 20 20 %0
Epoch Epoch Epach Epach

K19 GWO-Attention-LSTM f] MSE [ii Epochs 281k, il £&
(XA crossing 3 east/north/south/west)

crossing_3_east Validation Loss crossing_3_north Validation Loss crossing_3_south Validation Loss crossing_3_ west Validation Loss
1400
1200
£ 3000
w00
2 w0 B
1520 w0
s 1500 i
) £3 % » % %

Epoch Epoch e T epeen

K] 20 EAC-Attention-LSTM [¥] MSE B Epochs 224, il £&

K AN(crossing 3 east/north/south/west)

s - “ H e)
TNA A " \\ o= W 1

; loo : ~ AU
NV WV V2 VABISUNMY el N p Attt |, B G Y. NpUNw. VYL S M A A S

K21 EAC-GWO-Attention-LSTM [¥] MSE i Epochs A&k i £&

K AN (crossing 1 _east/north/south/west)
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+t. MREFILERE
(—) #FRtkit

DNy R I A e i TR AR R BE AR B 5 T Il 2R, 52 EAC-GWO-Attention-LSTM
FAY 25 FE I [A] PP B REAE A5 5 I E B R Y R DGR ZE (R, 7EAR S8 LSTM B AL
FIFH A DGR ZEAMEEE B A DGR BT IE, 454 GWO BEN R JIHLHI HI 46
B S HOHAT AL .

ARSCUASE NS T IS IE AR AT TN R, BT Z RS LA il A, b B 1Y)
il , 5B python FAF, @I SEIGHR IRLLLIIE T EAC-GWO-Attention-LSTM [¥]
MAE. RMSE B FlRZ 8 B RAC T 53 4075 AMEAL . [R]I, AR08 A T 5 Frag
T A] PP S a3, AR F TR 47 48 1 5 S BB R A 2 R AR — B, Tl s 5
JUASSEBR s AR i FE 4200, RIIE B B R A7 i AR R M 300 R 0 Tl e e 4
BbAh, B HTIER, EAC-GWO-Attention-LSTM % 5 Tl %k .

K1, Kf EAC-GWO-Attention-LSTM A - =4 b i) RZ I AC I TG0, REAEAE — E 2
JE B3Rz A E R ReA KT, AT E RS R SR Al B, AT
NGRS AR DAk AT B8 AR DA SV 2 R U R
(=) PR

X

S

|1

AT 5T LAZE D T S bR A i B U R B EAT A 7T, 51N GWO Ak i = I
VIGEAL T 2 KRN0 18 A DGR 22 AME TV 1) Attention-LSTM #5154, B8 &4H i 28
DIKEFE, SG5mASE RN AT I B e N AR S MRl AR Re 70, B — @ IBTHN R 3L

[FIIF,  AH 50 AL G R S AT 1) 58 BEFRIAA 2R, BRA% 4 [H VTl AN [F) R AU A
TR PR KA 5, %6 EEAS H ) EAC-GWO-Attention-LSTM A58 HLA & SEPRINME, BE
% B 2T A0 A R R SRR A ) BB SRR AR AR A

B2 REE R R B P i, JUHRRE T GWO FH AH K IR 22 F M J7 IR R
M, SRR 5 AR W3 N, R e e AR R S R0 1) (58 B 1 R S TR e 7

ARAHI FEHe I CL T 77 THIBEAT ik -

1. HTHIEEAELR, IFHEZERMHERHERRD, SEORHF BRI @R

BRI T T RACR R A o AR AT AR B T Y B 0 S A ) R S 0 e, itk — 2P 4R
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e A TR PRI A RE M SO0 I A 12 o

2. AWFFBBCRETAFAE —Fr AR, (EERKRCERELSE T, bTHdEAs
SR MEAMAR LR E, IRZIAT BEA AL —Br B R, B w] ReAAAE —Fir gt
EH FE I E AR . JE SR TR AT LA 20 5 R B (R 22 B AR SR,
BEAT S HE AR R 78 70 42308, ANTTTE— 20 B e A 2

3. ABHFCHTIFSENUE RS, S H B E T B K E R, SRS
A2 R A A R BB LA R R G E LS, R NN B R
M o
AH TR THEA R IR TAIE AL I, B w] HE N T B 30 g

07 SR TN 2 EL A A S I 1 P 20 P 0, B B T R
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iR 1 SREEFESHIRER

# 5 RNN. LSTM. Attention-LSTM F 55 B

RNN LSTM Attention-LSTM
iRREIPAZRS 12 12 12
(LI iy 64 64 128
JEH 2 2 1
batch_size 64 64 128
TR 0.001 0.001 0.001
epochs 50 75 75
CRE€ 5 10 10
ZREE: SEgE: MalEEtbEl 70 1.5: 1.5 : 1.5 7: 1.5: 1.5
e Adam Adam Adam
WO PR AL ReLU ReLU ReLU
N EME LR 12 12 12
i) =E 2P s 1 1 1
72K PR 2 MSE MSE MSE
Attention f1 £ L= / / T LSTM & e
AREFH = / / /
GWO I KIE AR EL / / /
4% 2 (] R 4 / / /

GWO [ epochs
EAC 1] epochs
EAC (114525 b
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* 6 GWO-Attention-LSTM. EAC-Attention-LSTM. EAC-GWO-Attention-LSTM

BRI SHE
GWO-Attention- EAC-Attention- EAC-GWO-Atten
LSTM LSTM tion-LSTM
iRREIPAZRS 12 12 8
LSTM & ui & 64 64 128
LSTM JZ2%1 1 1 1
batch_size 64 64 32
TR 0.01 0.001 0.001
LSTM [#] epochs 300 300 300
LREV€ 30 30 30
WIZREE: BouEsE: MR L] 7: 1.5: 1.5 7: 1.5: 1.5 7: 1.5: 1.5
RE& T Adam Adam Adam
LSTM [0 B 4L ReLU ReLU ReLU
HNEME LR 12 12 12
i) =E 2D s 1 1 1
APNESE MSE MSE MSE
T LSTM M4 24 FLSTMMZE 2T LSTM M4
Attention £ L&
TuHE TuHE ToHR
R EE 30 / 20
GWO I KIE AR EL 25 / 10
PR 7 [A] () 4L 2 TR K / T AP K
GWO f#] epochs 5 / 5
EAC ) epochs / 300 300
0 23] % / 0.003 0.003
R / 0.01 0.01
EAC )45 5% e £X / AL G MSE itk )5 i) MSE
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Mk 2 SHRBI ARG S EH) MAE, RMSE iIRE{E

®T O SBAAFETTFE MAE 7 Cf)

. ARIMA RNN  LSTM Attention- GWO-Attent EAC-Attent EAC-GWO-At

LSTM ion-LSTM ion-LSTM  tention-LSTM
crossing 1 east  31.02 2037 16.45 36.17 10.79 9.87 10.33
crossing 1 north  33.89 22,52 1946 15.22 13.98 10.47 7.95
crossing 1 south 25.36 13.58 10.80 8.84 8.46 6.85 6.94
crossing 1 west  32.70 22.68  20.96 15.67 15.12 11.75 12.12
crossing 2 east  16.82 8.44 5.81 5.89 6.61 5.03 4.37
crossing 2 north  25.32 1524 12.63 9.80 9.51 27.35 7.32
crossing 2 south  25.46 1538  12.65 10.41 8.35 7.20 7.04
crossing 2 west  13.98 6.67 6.61 5.88 6.97 543 4.50
crossing 3 east 3.80 2.38 1.60 1.49 1.54 1.52 1.38
crossing 3 north  26.11 1543  11.71 11.34 9.75 28.11 8.10
crossing 3 south 26.94 14.69 12.34 9.33 8.62 6.87 6.22
crossing 3 west  9.58 5.38 4.58 4.19 10.80 3.88 3.30
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® 8 FAAUAFEIT AR RMSE 7% ()

Attention- GWO-Attent EAC-Attent EAC-GWO-At

FH ARIMA RNN LSTM
LSTM ion-LSTM ion-LSTM  tention-LSTM
crossing 1 east  38.90 31.52 26.37 49.37 17.43 16.37 14.75
crossing 1 north  44.98 37.89  33.24 29.75 22.46 17.51 12.66
crossing 1 south  28.56 20.52 1581 14.16 12.39 11.08 10.70
crossing_ 1 west  40.09 3391 3092 26.74 22.02 18.75 19.72
crossing 2 east 21.84 13.13  10.05 11.84 11.70 9.96 6.89
crossing 2 north  31.44 2498  19.67 17.13 13.73 38.67 11.94
crossing 2 south 29.04 2397 19.63 16.02 12.15 11.18 10.50
crossing 2 west  18.20 11.33  11.37 10.11 10.86 9.90 7.01
crossing 3 east 4.86 3.72 2.82 2.52 2.65 2.47 2.19
crossing 3 north  29.83 25.11  17.36 18.24 14.34 40.20 13.35
crossing 3 south  30.42 23.11  19.01 16.06 12.90 10.97 9.96
crossing 3 west  13.23 8.91 8.46 8.46 17.93 6.55 5.19
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M13% 3 EAC-GWO-Attention-LSTM 5E R EEIFLNIRZERIXTEL

#£ 9 EAC-GWO-Attention-LSTM 5 HAMMAUANF 77 M1 H MAE w2 (5D /0 ME

Attention- GWO-Atten EAC-Atten
77 I ARIMA RNN LSTM

LSTM tion-LSTM  tion-LSTM
crossing 1 east 20.69 10.04  6.12 25.84 0.46 -0.46
crossing 1 north  25.94 14.57 11.51 7.27 6.03 2.52
crossing 1 south  18.42 6.64 3.86 1.9 1.52 -0.09
crossing 1 west 20.58 10.56  8.84 3.55 3 -0.37
crossing 2 east 12.45 4.07 1.44 1.52 2.24 0.66
crossing_2 north 18 7.92 5.31 2.48 2.19 20.03
crossing 2 south  18.42 8.34 5.61 3.37 1.31 0.16
crossing 2 west 9.48 2.17 2.11 1.38 2.47 0.93
crossing 3 east 2.42 1 0.22 0.11 0.16 0.14
crossing 3 north  18.01 7.33 3.61 3.24 1.65 20.01
crossing 3 south  20.72 8.47 6.12 3.11 24 0.65
crossing 3 west 6.28 2.08 1.28 0.89 7.5 0.58

P ZEH 1595 693  4.67 4.56 2.58 3.73
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% 10 EAC-GWO-Attention-LSTM 5 HAAEBUA[E] /53] RMSE 2% (i) g/ MH

- ARIMA RNN  LSTM Attention- GWO-Atten EAC-Atten

LSTM tion-LSTM  tion-LSTM
crossing 1 east 24.15 16.77 11.62 34.62 2.68 1.62
crossing 1 north  32.32 2523  20.58 17.09 9.8 4.85
crossing 1 south  17.86 9.82 5.11 3.46 1.69 0.38
crossing 1 west 20.37 14.19 11.2 7.02 23 -0.97
crossing 2 east 14.95 6.24 3.16 4.95 4.81 3.07
crossing_2 north 19.5 13.04 7.73 5.19 1.79 26.73
crossing 2 south  18.54 13.47  9.13 5.52 1.65 0.68
crossing 2 west 11.19 4.32 4.36 3.1 3.85 2.89
crossing 3 east 2.67 1.53 0.63 0.33 0.46 0.28
crossing 3 north  16.48 11.76 ~ 4.01 4.89 0.99 26.85
crossing 3 south  20.46 13.15  9.05 6.1 2.94 1.01
crossing 3 west 8.04 3.72 3.27 3.27 12.74 1.36

11.10
A 17.21 7.49 7.96 3.81 5.73
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