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Abstract

With the rapid development of economy and society, the congestion problem of urban traffic is
becoming more and more serious, and effective short-time traffic prediction can reduce the cost of
blind police dispatch and control police force. In this paper, the ARIMA time series model is used
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to extract linear features from the road traffic flow series to obtain the traffic flow series predic-
tion residuals, and the SVM model can extract the non-linear features of the road traffic flow resi-
dual series to correct the traffic flow prediction residuals. The combination of these two models
can effectively extract all features of the time series, and the prediction performance is better. The
combined ARIMA-SVM model is also used to predict the traffic flow time series data in short time,
and its average absolute error and average percentage error are 7.7% and 12.7%, respectively,
which indicates that the combined ARIMA-SVM model has better prediction performance. Among
the ARIMA, SVM, and ARIMA-SVM models, the SVM model has the worst prediction performance,
with its average absolute error and average percentage error of 28.2% and 46.2%, respectively.
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Qxﬁii'ﬂdZ‘KT/'\E’Jﬁﬂn, A2 I TE B 4 1) )T A R P 3 R T A S A5 SRR 5%
HRGHSAT IR [L] o Al SOB P A5 T 28 Ge o A0 B L I S R T Eﬁﬁiﬁ%?ﬁ{m L/U'Léj\
Bl Bt B TCHEAT I 18] B ) 3 M T, VR 50 SIS SN R RN B A . T R P A S A T

CEE I TIREESH, Al I SR B A B AR U T A AR AR [2] -

A AR T LA Z KA 2 R LA 27 SRR P 25 20 D5 i AT Y00, 4t vy et B 22 S 3
PR ) TUIORG B, R B R AR A g vz as A, il ARIMA (autoregressive integrated moving
average) i il. ARIMA I [A]FR A 518 7 R SR P I Ta) P A0 AL BT 36 1) AN 2 i o B 48
2R, EABIRIEAZAR SR, EHVEE, AR, 1 EREH B8R [3]. X1 NI % A [
FERFH ARIMA B 06f A8 8 38 B AT J A 0, HL 3R MR i 22 5 = T B A AR K L B [4] - 4
BB IL T ARIMA BEAY (130 T 18 #5222 @ I, $EEUIIA R 24 h 2S@indds, o A F
8] 7 4 (R A IR AFAE 5]« HLES2: 2] 7 SVM (support vector machine) i 47 25 /3 25 4E F 5 AR £k LA Th RE,
A LAAERA A 58 38 I B 91 A R AR L VAR AR AE [6] 0 f3T JLAE VR A B UM bL T B — A5 70 o A2 2 2 5 bk,
A 538 K T ] 7 AR 5 138 2 SIS AR & R TN A Il IR [ 7] KB 4> 2238 K SVM 581 5 31 22 Y
240 A P AS BT, WA B4 22 R AL SVM BB N AS @I - 2= 0% % 75 25 1) 2 A4 FE Aty _b o A VR
AT, R SVM AR E SR B FE bR /N SRS R R AL, JE R TR Re A @ B 1 A A TR [8] .
REIHT TEREAREXAT T, EH SVM BERLEA B AT TR, R/ oK BE S 461 R H
SVM #5 55 BP 4128 4 25 21 45 3545 6 AP A TSR (9]« AT AS S5 AR Bk AR B iR A S R = A LR
TR A @I, Rl STEEUE SR T RSV E, 45 RSO ROR SR S Fr B LR
G SZARETI[10]. B R E NS 1A FSCIRAIH TN S B A, K ARIMA. KNN. SVM %
BTSN T s A %, IRT R [11].

I T A A R TN A GBI 4 AT — B AL B AT A B ) R S A, R A T I T e B 4T
b I S B B B R B % (AT EARAS DR AR SCR FH BN 48 B BH T Al I = B0 AT T . A SR
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ARIMA 5 SVM BRI &, (/] ARIMA BERY,  BEAS AR 15 1t 20 i A3 o B e 31 v R AR MEAR ARRALE , (HL
X AELR AR (R 23 7= A — 58 R 22, SRTTT SVM A 1] th (b 30 & 50 a i & Hh AR 2R AR AUARFALE
e P 4 R 22 5P 1 0 LR ZE X 85 R AT 0T -

2. FXTIE
2.1. ARIMA &5

ARIMA 158U R] 43y [ [71 )5 (autoregressive, AR)BZ | 1 3/°F-34)(moving average, MA) AL il ARIMA(p,
d, q). SN p B AR B8N AR(p), AR(P)EEEL IR AR (D) FTR:
X =CHX 4 +a,X , + - +a X, +& @

Hr, ¢ HHHL a,a,,-,a, & ARSI A EAREG o NEAMS S, BIFEHLRZEDD X 20 7
G IS ZIIE, B X X e X, AR5 x O35 P41, BRSO A A . iR 00N q B MA R
1A MA@), MA@ ARQR)FTR.

X =C+é& —be , —be ,——be )

Hrr, ¢ NHHL byb,,-b, & MA@BZEEIAREG o HEMESFH, RIFENLIRZEDG X 2n
Bt U2, RO 1 AR
AR FERUET D)1 — AN ] F 0 25 [ S R0 A7, MA R ET DL ZI i — AN a] R 20 %) 5t 22 b A
1200 W —ANF A 7 5 AR AL U P A AL S T R 2R RICIZ, S Tt Zehdipiciz, it
1] 7 1) ) AR AL A T DA, ARMA BEBSER, 5 002 51 8 (p, o)) ARMA #589[12]. ARMA B G~
ARG FR:
X =Xy taX ,+ -+ apxt—p tE Tt E blgt—l - bzgt—Z - _bqgt—q (3)
E(s)=0,
Var (&) =07,
E(e.&,)=0, s=t,

E(&.&,)=0, Vs<t.

Hrh, x RN ZIREARTFIME: o RIS AMAAME T a8, a, ZHEARE bbb,
NRETRE, HAL AR 40 %, 75 ARIMA B g 9 0, THZAEA ARIMA(p, 0)iE16H
AR(p). # p N0, NiZEEA ARIMA(p, q)iBfk N MA(Q)-

B F A RPN, WIAREE B ARMA BERIEATINA (35 2 BB [E1F), RS 2 2006 1
I [E] P FU AT AL AL B . 2200 D7 ik~ PRSI [R] P 2t FH B —Fh 7%, B — MBI 8] Fp o1 2k
d RZ 5y JaFRa, RS SRR 18] 7 1 R 2 1) ARMA(p, )RR ARMA(p, d, )i 74[13].

2.2.SVM =&

SVM (support vector machine) 5 84 FLA 1R 4T ¥ 3 AU A B8y, Tl I8 2 (R G4k, A LR Pk I AR
BRI, T AT DA R i e AR 2R R, [ BT DAGRE G R SN I R [14] . SVM B ) B A JEL AR
SRR BE 8% A I 23 VN ZR 50 B 9 HLTLART 18] B 55 K1) 7 5 8~ 1

WA ISR ARER (v} (i=12,---,m), HFx eR"Jyn 4l NI, y, e R AR 4
fHo SVM [N TH e 2 (4 s
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() =(wx¢(x))+b ()
Hor, g (x) KN I WU B s 4ERFAE 2R 8] woRT b 3D BCE A 22, it i R A x((G)FI(6) K i«
min%waw+CxiLg(yi—f(x),xi) (5)
- 0 |y— f (x)|£g,
S_-|y——f(xﬂ——g Hofh.

EIRRE AR ZE R T, C VIENSE, M TEhlaiix Z M IENAIG L, AU K e 4
& AABUBR K RS AL

SINZEHLK (X, X, ) o G5 ARk I BRSO R SR (Wolfe) i (BEE 1, A E 15 g 22 SR fft 245U ey
SRR T, ~3(7):

L(y- (00 =]y- 1)

(6)

min%xgm_:l(ai —ai*)x(ai _ai")x k(xi,xj)+g><izr21:(ai +ai*)_iZ::yi (ai —ai*)

st Y, (ai —ai*)=0 )

0<ea, a'<C, i=12,---,m

Hr, o Mo AR IH SR, SR x W HAEE o) M of NSCFFAE. B, SVM [l £k
FeA 9 1ml JA BR B R 2~ 3 (8) s :

M-

'L

f (x):
JEIL L SVM [B] 5 pf BB TS 347 FLA AT TG
2.3. ARIMA-SVM &5

ARIMA-SVM A1 EKA: alid ARIMA R8T A2 38 18 B 5 17 51 R IR PR AR A, 7 81 Tl
W75, HTRRETEE TR IRIE SRR AR ERRE, FIFH SVM 3K AR LR 1 i R F 6t ik 22 il A8 1F
T, f Jo A Lo At 0O 45 AR ZEAE IR A5 AT G, 49 B S I 5 7 41 1) RO AE

ARIMA-SVM A5 R K i T <2 168 T8 S B 1) A0 BR A °F

PR AMERERLR. KA Q Guit 2L LK B AH G R HUR i 1 AH % bR A W2 75 2 1 75 7 41

BB 2 FFHIN TRV DR ARRAGAL B . 7 41 P AR R F S AL AR AN PP S AR DG W, dn SR
A, WAL ARIMA B8, SO ARFR R 81, W AIREAT d 25, 2506 A PRras
ARy ARIMA 7,

B, 3. BALRBIS . @ B A R EE R B AR R B R S R AT AR
e KA T4 AR, MA, ARIMA M —ANERL, BRY E By [ REAR 4 E A 5C 2 250 R 5 AH 5 R 4L
BIDL R - IR B E p, d, q PE. EBFZHANFM BRI EATIIA SR, LR AIC HE,  #f e
Bt p, d, qIME.

BB, 4. ZHF SRR .. S TER RO THE AT, BRI ik 22 2 T D R R
.

BB 5: ARIMA BRI, 8 H I ARIMA BTN S 10 BITRIIME, H3REREF,

W 6: SVM BRI ZEMEIE. WE SYM REL, R ZEFHIHIN SVM, K28 XIS UEVEf
SE SVM (MR tESHUE, Mtz SVM R, HR4E SVM FRIGL 2 541, SRR 2 TAE «

(0 =" )xk(x,x;)+b ®)
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BB 7. HETME. ¥ ARIMA BRI FINME S SVM KI5 Z FME AT IR, 15 39 B 20 1038 1%
TEE 10 BAFMIAE .
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Figure 1. Intersection of changling north road and donglinsi road
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Figure 2. Sequence diagram of daily traffic flow at the intersection of chan-
gling north road and donglinsi road
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3.1. ARIMA-SVM &R 5700
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Figure 3. Time series decomposition plot
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BREE T & 4 R, 2550 BAHSC RO A TRE T RN 0, A YREE] 0 /9 2 fEbRiEZETEREIN
A AW I (8] 7 5 AN AR P 4 o 3k — 2D X i 18] P 1 BEAT B AR I A0 P e P e ey, B AR s 36 1)
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Figure 4. Time series ACF and PACF
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Figure 5. Sequence diagram after one difference
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Figure 6. ACF and PACEF after first difference
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ARAE— IR 257 J5 ELAE R R B i B AH G RBOM RS EAT VU S5 @ B, A BA b 437 SR8 %o i T ] 44) 12
ARIMA #E8Y, FEHATHIL E M (6, 1, 6). K@ B AP BUE [FIFE R R, I AIC HENIEHFE—A>
AL ARIMA B, R T4 1 Fos. WRAI AIC #ENFT1RH, ARIMAC, 1, )i AIC fH /),
N 40914.99, [l f £ 3 BRI [] 7 F1 A AL ARIMACS, 1, 6).

ARIMA(S, 1, 6)E R K 2 o AT A BN S Wi AN i ZE k0, A S RN N 81 7 o o %2200 T A1 I 22 K
BHRAE—AMEM TS, T B AR E A OC R EEE T I 2805 0, Ljung-Box Kr3eff) p {E#S7E 0.05
DAL, URBARRAUM A0 . HE R IR ik 2 A 15 AH O DA S /2 IEZS 73 AT, Box.test (1 p {7y 0.8599, TIEA%L
FERAFAER M o FRZE R A2 IEAS A E 7 B R IE 8 B, A2 0 A M IES /4. QQ Ein
NE 9 i, WIERA TR A AR VERRE R IR, B ARIMACGS, 1, 6)RBEALBEATIE S 10 TS,
AR EIE 10 B HUE .
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Table 1. Sequence model construction selection criteria
= 1. FHIREMEIEEEN

B AIC 18
ARIMA(4, 1, 1) 40942.84
ARIMA(4, 1, 2) 40941.54
ARIMA(S, 1, 2) 40937.11
ARIMA(5, 1, 1) 40935.94
ARIMA(5, 1, 3) 40929.03
ARIMA(5, 1, 4) 40930.49
ARIMA(5, 1, 5) 40930.52
ARIMA(S, 1, 6) 40914.99
ARIMA(G, 1, 6) 40916.78
ARIMA6, 1, 5) 40916.50
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Figure 7. Model diagnostics and residuals test plots
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Figure 8. Residual histogram
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Figure 9. Residual QQ plot
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3.2. SVM #E & E 57

AR SVM S ARIMA R {1 5% 22 R 71 AT 15 , K ARIMA BT K1l 21 51 5% 2= AR RN,
J& 10 iR AR EEE N . MR EEFLMZEE. 2R, BREZEE. £ 20
R B RN ZERE. DR REZRRE . A CETHAEIE LSRR R EZ R, R
HIZHE D, FHMREAZ AR /NI [15], HREX T

2
k(xi,xj)zexp[—w 9)

e, o NS N SVYM BIEE S5, EN LS E C. ANBURHR R RELL, , ABURHR RS 5L
& “ANSHTHFEME, MWK 5 38 XEIE TR E 40, nI18I R 2E 4 70 848.8907, 736.8186,
689.5426, 745.7129, 774.5315, ILEUE/INATTIRZE BTN S5 .
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3.3. Z5RHH

AR CHIE A B R AE A ARIMA-SVM ARV TN, #5415 10 ¥R TRNMES 2021 42 3 A 16
HIK 0 i 0432 0 B 45 23 [ B SEAE BT VN T it o AR FH S 2 48 X6 R 25 AP 2 43 R AR 220X 2 A
AR ATV, HOPR4E%t iR 2 A FIPE 40 iR 2 P RZis K Hlan T

A= Zin:1|zl — 2t|

P=—1—x100%
n

Hp, 2 M7 o B R KIS IL IS 5 R SFAREE 2 X M B S E S TRIE, P4 i 22 f-F 35 o bk 2
N, UK TR B FIUINRG FE T . AR 0 5R A ARIMAL SVM. ARIMA-SVM = AR T 22 il 37
&, HRHFLETRZE A R E 2 iR 22 P AT T v G .

TS F a0 55 2 Fios, ARIMA BT 26 348 7 (1 5 BUSEME/E 2021 4 3 H 16 H i 0 B 20 43+
0 if 25 43+ O W 30 43 AHLL, FRMMERCR, FHARK (A s FME 5 B A 2 MM ZA K. K ARIMA BT
DRI M 73 A SVM SRS TR P A2 M 38 70 iEAT IR, RT 45 e & FtiUAA

Table 2. Forecast result
2. FUNEER

3H16H HSE ARIMA SVM (5 %) TRIIE
00:00 71 74.07438 —0.5524974 74
00:05 74 69.69853 —0.5533601 69
00:10 79 70.41181 —0.5542201 69
00:15 67 69.91677 —0.5550773 69
00:20 55 69.80018 —0.5559317 69
00:25 53 70.35147 —0.5567833 70
00:30 56 67.74376 —0.5576320 67
00:35 61 68.52844 —0.5584780 68
00:40 64 68.62046 —0.5593212 68
00:45 63 67.54696 -0.5601615 67

P TR 25 SR8 PPAN TN R BE 4B A RSP 4a 0 iR 22 A RSP B 0 iR 22 P, 3ETIEE, nlf9-Fib4e
XRZE AN T.7, FHLREANKR, FHESHIRE P N 12.7%, W ARIMA-SVM TR G158 T2
REAF . A0 ARIMA. SVM % 5 ARIMA-SVM FE RS T M e AEXT L, W R 35 3 s =iy
TIPERE ARIMA-SVM feff, H G2 ARIMA B, frf57& SVM B,
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Table 3. Model evaluation
< 3. =AM

it A P
ARIMA 8.1 13.5%
SVM 28.2 46.2%
ARIMA-SVM 7.7 12.7%

4, G5RIE

AR ARIMA-SVM FERUGS 53 BH K % -5 28 S5 bR 52 S SS B Pttt AT T, AT 45 SRk

A, SRR S REEAE, AR SRR DY R I B AR B - R ARIMA AR 0 e 51 28 4 38 70 5
fit, SVM AT ARIMA AR B 2 REATAB IEIFH, SR 5% B TR0 AL 5 2R S5 bR 52 XD A2 Tl i
BHIRIE 7B A R o 38 T P S B T R R N () i S L, S B A IR S
OSSN AR AE T B S AT .

&5k

[1]
[2]
(3]

(4]

[5]

(6]

[7]
(8]
[9]
[10]

[11]
[12]
[13]

[14]
[15]

TR, . T ARIMA RS 22 B2 AT ]. & fe it HAL5 B, 2020, 10(7): 273-278.

VR, W, R 2T LM A2 MR 2e O MR 2 m & T[], N 2 FE 224k, 2019, 35(4): 40-43.
FEARAR. 1998 AR VLK I B[R] 45 ek o o SR MR JEL 3, XL RVt o7 oc F SR R, dbat: Bl
Jitt, 1999; 32-36.

SUZEN, 5K, FRED. JET ARIMA F5E 28 1) %6 I A8l i TN 7T [J]. P kh4, 2019, 42(12): 91-94+102.
https://doi.org/10.13714/j.cnki.1002-3100.2019.12.024

R, BT ARIMA 3T 22 g D 28 @ Wl a2 452 [0]. BTt TFE, 2022, 30(2): 20-23.
https://doi.org/10.14022/j.issn1674-6236.2022.02.005

7. 2T ARIMA-SVM B AR T 2 AR S T 5 TMD]: [it2AA0ie 5], Jba: JbRsci@k
2, 2020.

BRors, sk ditd, 282, 2T ARIMA-SVM W3R & & i s I T [9]. A2 512 %, 2020, 36(6): 42-45.
BN, FTF e/ T3S A AL R A8 I A @ IR TR T v 7T [D]: [t 201 5], KSR KJEFE T K2, 20109.
RVE. BT SVYM F BP #1225 [ K B A2 T8 e Tl 5 SEBA[D): (W24 18 3C]. r At R ACHIS K 2%, 2018.

FAEAS, Bt g, BT SOl RS LR A SRR R E AL AR T 3], B TR (E R R
fi%), 2022, 61(2): 288-297.

SR E, PSR, A BT AT I T VR L A BT[] A, 2022, 67(2): 366-370.

X, £T ARIMA 5 SVM 20 G152 () ] A i it 117 3 TG 72 [D]: [ A0 i 3], B A3 TR 2%, 2017.
T, AR, RUE, e, BO0Es, WA, FET ARIMAREREIERYITE K PMos U S IS ] B FI 2 4 [9).
PR TR £ 2%, 2018, 45(2): 220-223+242.

FARM. BT SR B AL A N R R T H i AL [D]: [ LA 5] Jb3T: db A8l K2, 2014.

BOGRE, EEH T AR VAR M AKX R BT RR LR HE AR ST 204 GRS A AT TR (3], D6 Rk, 2009,
29(12): 3556-3560.

DOI: 10.12677/aam.2022.117444 4187 IR Esid


https://doi.org/10.12677/aam.2022.117444
https://doi.org/10.13714/j.cnki.1002-3100.2019.12.024
https://doi.org/10.14022/j.issn1674-6236.2022.02.005

	基于ARIMA-SVM组合模型的交通流量短时预测
	摘  要
	关键词
	Short-Time Traffic Forecasting Based on ARIMA-SVM Combined Model
	Abstract
	Keywords
	1. 引言
	2. 相关工作
	2.1. ARIMA模型
	2.2. SVM模型
	2.3. ARIMA-SVM模型构建

	3. 实例验证
	3.1. ARIMA-SVM模型构建与预测
	3.2. SVM模型构建与预测
	3.3. 结果分析

	4. 结束语
	参考文献

