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Abstract
In order to describe the nonlinear and nonstationary components in short-term traffic volume

SERER

WEFIH: BRE, A, Tk, e, BT, BE. 5T TVF-EMD A ARIMA AR 7Y [ 8 i 22 38 s T 7E ). 2@
iR, 2023, 12(3): 188-195. DOI: 10.12677/0jtt.2023.123022


https://www.hanspub.org/journal/ojtt
https://doi.org/10.12677/ojtt.2023.123022
https://doi.org/10.12677/ojtt.2023.123022
https://www.hanspub.org/

W &

data, so as to improve the accuracy of short-term traffic volume prediction and promote the de-
velopment of intelligent transportation systems, this paper proposes a hybrid prediction model
based on time-varying filtering empirical mode decomposition (TVF-EMD) method and autoregres-
sive integrated moving average (ARIMA) model, namely TVF-EMD-ARIMA model. Firstly, TVF-EMD is
used to decompose the processed traffic data, and then an ARIMA model is established for prediction
of the decomposed sequence. The results show that compared with the empirical mode decomposi-
tion (EMD) method and the variational mode decomposition (VMD) method, the traffic sequence
obtained by TVF-EMD method decomposition is smoother. Compared with the single ARIMA model,
the mean absolute error, mean absolute percentage error and root mean square error of the hybrid
prediction model TVF-EMD-ARMA are reduced by 3.6700, 0.0775 and 5.3539, respectively.
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2.1.1. FEREEWIRSS MR

LI iR (Empirical Mode Decomposition EMD) /5% & —Fh i S5 5 A 37 v, XaEZkitE. dE
FRafE T AL B B RAFAIRCR 8] EMD K JEUUG P HIME S x (1) 720 i 9 2 A AR O AAE RS 2R 5 (Intrinsic
Mode Function, IMF) ¢, (¢) FAIFkA ﬁJ\E r, () Z A

K(1) =26, 1)+, (1) e

EAR EMD AR FIE TR MER, (BTERVER PR N P AR ASTRS . BT
Z . B AT IR AR SRR IA 9]

i AR I A IS /3 AR (TVE-EMD) 5 7% 2017 4EFH Li 2510182 ), X G 0640 25 3 it 7 V2471 1 B e i
17 T8t . TVE-EMD B NAE 5 7 i — R R A o & id i, FIH Hilbert 3518 R34S 71745 5 ()56
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1) FIH Hilbert A& it SHARIRT 51 X (¢) RIBRES R ME A(¢) FIBEI ST o' (1) «

A(f) =X (1) + X (¢) 2.2)
(o’(t):d(arctan[f((t)/X(t)J)/dt (2.3)

A, X (¢) MERRUF I X (¢) B Hilbert 284,

2) W BRI A(¢) K RFRMET SIRUREBAMETA, 5 FTFN A({tp }) T A({1}) 5

3) A A({ty }) BEATHRAEAT R B, (1) CARIRERITTVERS A ({1, }) 195 B, (1) » ﬁﬁﬂﬁﬂj‘iﬁ{aal(t)%nﬂ%
0% a, (1) :

o (1) :M 2.4)
o (1) =M @5)

4y G368 A ({10 )9 ({1 ) T A2 ({1 1) ({t ) HEATHEAEL, 25250, (¢) Ly, () FEEF SRR 0555
B ol() Mo, (1):

(1) 10
oi(t)= 2421 )_772a1 (t)az(,fzaf(t)fzczl(t)az (7) (2.6)
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H(t)z BLoughlin (t) (29)

Pave (1)
R By (1) JF (5 51 Loughlin BEN 5555 ¢, (1) A S BRI R B IACT 94 m(1) N
BRI 28 SR 20 P . AMIRJR A BT 1 T 12 RN B 81 X (1) B«

2.1.2. RS ETERIEE

T EMD BABASRESIMG, i H IMF Kb R 2A IR 2 ok, s IR & A s = — A
BritE, 23 IR iAot B B 43 e AN JER (%) 10 8L s A8 93 RS /3 fif(Variational Mode Decomposition, VMD) [10]
Jr L HOE N R, A R S ARSI S R, SEIL T R RIAER B, {2 VMD Tk s i s
0% EREIESS: TVF-EMD £y EMD J7iEHIT %, dlal WeSiaHe N, @ N i =4, A R i ol
FOREBEAIEBS KRB, ARONNE T EMD 0 E P EE R B . S 1 BRE . I DLA SCIE I
TVF-EMD J5iE#EA7 R 7347 -

2.2. ARIMA BRI

ARIMA(p,d,q)15 2 i F [F] )88 (Auto Regression, AR). ) F- A (MA, Moving Average) 1 Z 7
45Tk, I-for Integrated) =#B4r4Hak[11], H d & H BN BT ES M E. ARIMA FEA 3 E
AR 8] 7 81 A S~ R i T) 2 410 8 i e A1 A 8 (S0 6 AR i I R o L5 22 T ) B 1R 47 [T VA 4]
HAAE L H:

IRV VAR Y18 2.10)

LA,y o SR TME A7 SRS @A . AEBO: y, . 6,75 008 B AR REOHNR 7 IR EL
pr q SN E VAR BRI SN EG ¢, 6, 2 AR R 22 AN ) 55 R O 22
TEEE ST ARIMA(p,d, ) B2 AT, 7 EEE TR, RO s a4 22 0 ab 3, Z 0 IMm i d —
PPl E By, @I R 5 56 (Augmented Dickey-Fuller test, ADF)¥IWi 7 41 & 5 A7 7E B AR KBl 2
IR . X TPRamf B F ZIRE R p AT g MY AURRG 8, A SR RIS B 4E U (Akaike Information
Criterion, AIC) [ 12X B BEAT @B, 1R U 8 LR
AIC =2k —2In(L) .11

X, kRIS LR RS
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Figure 1. Flow chart of TVF-EMD-ARIMA
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Figure 2. Time series of short-term traffic volume
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Figure 3. Decomposition results of TVF-EMD
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Figure 4. Prediction results of different prediction methods
& 4. TEIFN A EFUMLER

Table 1. Comparative analysis of prediction accuracy of different methods
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TR

e
MAE MAPE RMSE
ARIMA 9.1428 0.1706 13.0657
EMD-ARIMA 6.6236 0.1204 9.1302
VMD-ARIMA 6.0134 0.1744 8.0658
TVF-EMD-ARIMA 5.4728 0.0931 7.7118
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