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Application of Cluster Regression in Time Series
Prediction of Airport Noise

Xia Li, Wang Jiandong ., Zhang Xia ,» Wang Lina
(College of Computer Science and Technology, Nanjing University of Aeronautics and Astronautics,

Nanjing, 210016, China)

Abstract: For airport noise prediction, aiming at the high cost and large error of contour draw-
ing, as well as the lack of guidance standard in regression method based on SVM classification,
it presents a method of cluster regression based on support vector machine (SVM). Cluster re-
gression in prediction of airport noise, using k-means algorithm, takes advantage of the charac-
teristics of clustering. It firstly limits the sample within the same class, and then performs re-
gression in the similar class. Experimental results on housing data set and Laser generated data
set show that the fitted values of the cluster regression method are more accurate than the di-
rect regression method. Applied the method to measured data of an airport in Beijing, and
compared it with other prediction models, the accuracy of cluster regression is superior to that
of other prediction methods.
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Table 1 Housing price
SR {E e-svr T{E R S - [l 1 T 00

23.1 24.794 6 20.374 2
19.7 20.131 6 19.581 6
18.3 20.161 5 19.201 7
21.2 21.982 9 20.566 7
17.5 19. 82 18.895 9
16. 8 20.280 1 19.675 8
22.4 24.465 5 22.534 9
20.6 21.011 5 19.159 8
23.9 26.705 22.397 2

22 25.092 8 21.442 4
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Table 2 Comparison of two methods’ accuracy

JBE esvr RIS [l )5
RMSE 2.156 4 1.534 2
MAPE 9.437 8 6.182 6

A, RMSE 375 iR 22 . MAPE 71
HAoriR%E,

(2) Laser generated data £{J5 £

TEHUHT 507 Al AR SCHRLS -6, F s 5 it
(8] )3 5] (1) A5 5 3, 3 B IS [) JE 1S Oy 1, ik A 4 B

708 e R R A MO 23 TR A X, = (s, e
w0, b JEICT AERZS AL LA 2 AR s UL B
I TR) P 50 2k (e s ) BIOHE X (0= 8,9, +++, 506, 507)
e AT 490 A Bes b il 24k Ld e 10 A%
X IR . oAb SRR A Dy 2 0 B [T A A
ST A PRI 5 A A R AT LR S R R 3
s o PERPEIN J5 1205 B LU AR AN 3% 4 Froi .
x3 HrBE
Table 3 Laser data

e PrAE e-svr BE B2 4 [l U 0 A
66 57.999 9 62.418 9
237 197.203 7 210.044 9
137 118.425 0 119.151 7
25 35.650 1 28.569
9 22.769 7 12.391 8

6 20.847 4 13.999 9
5 19.634 8 5.225 2
4 17.123 5 —3.190 0
5 14.583 0 3.6718
25 124.505 4 24.031
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Tab.4 Comparison of two methods accuracy

SR fH esvr L ESTLE!
RMSE 35.910 8 10. 957 5
MAPE 169.599 3 42.981 7
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Table 5 Prediction accuracy with different cluster

number on No. 2

REH 2 3 4 5
RMSE 1.1863 1.4348 1.3037 1.13314
Fz 6 2 SN & SERE S &N E dB

Table 6 True value and prediction result on No. 2

H 1 ThR{E WEFMIE  «SVR  ARMA
2008/06/24  52.94 53.17 52.89 52,98
2008/06/25  52.23 52.77 52.43  52.87
2008/06/26  53. 84 53.09 53.09  52.19
2008/06/27  51.22 51.66 51.17 52,73
2008/06/28  55.06 52. 80 52.07 52,55
2008/06/29  53.20 52.79 52.59 52,95
2008/06/30  54.54 52. 87 52.52  53.67

ARMA 7 78 2 LA (8] 1y 51 20 #r b fie 0 o

BRI 2 — 1 AR R 2 B TR R AT
2 (938 5 BT LA SOGH 3R 2 1 Jul 1 | 4 335 1)
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Table 7 Prediction accuracy of different models on No. 2

) %ﬁ@ﬁﬁ ﬁ%x%% 5 iR 2
432 MAPE #{ Theil IC RMSE

b= SN = 1.536 8 0.010 7 1.133 4
eSVR 1.747 4 0.013 5 1.412 6
ARMA 13.888 8 0.012 6 1.333 5

W 12 B R B MO ) RMSE 41 %
8 frn.
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Table 8 Prediction accuracy with different cluster

number on No. 12

RAEH 2 3 4 5

RMSE

1.124 0 1. 840 4 1.697 7 1.565 8

MR 8 245 3, S BOR Bl 2, 1A 45
mak 9,10 iR,
K9 12 SN S LEREEEMFBNE dB

Table 9 True value and prediction result on No. 12

A 1 SCPRfE RFEFMEIE eSVR  ARMA
2008/06/24  54.44 53.41 52.89  52.95
2008/06/25 51.65 52. 20 52.43 52,47
2008/06/26  53. 29 51.54 53.09  52.86
2008/06/27  50.09 49. 68 51.17  52.64
2008/06/28  50.95 51. 00 52.07  53.06
2008/06/29  52.24 53.10 52.59  52.90
2008/06/30  50. 00 51.87 52.52  52.71
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Table 10 Prediction accuracy of different models on No. 12

b %i@éﬁﬁﬁéj\ %m*%% i’aﬁ’fﬁ{%%
% MAPE % Theil IC MSE
REENA 1.796 3 0.010 8 1.124 0
eSVR 2.612 3 0.014 6 1.513 3
ARMA 21.049 9 0.016 7 1.764 4
A T AT



156 o xR % 05 4 A 929 %
MAPE :Li} 5;[ —y % 100 ‘ ) nf)logy.' of airport noise[ D]. Hangzhou: Zhejiang U-
n — Vi niversity, 2002.
[ 2 (2] XBJ59% . WSS, B 32 98 b /08 J7 i« S8 ] i L
RMSE—\/nZw,-y,»)Z (6) [MI. JE st B i R L 2004,
! . Deng Naiyang, Tian Yingjie. New method in data
\/12 (5)1 — )’ mining: Support vector machine[ M ]. Beijing: Sci-
Theil IC = = 7 ence Press, 2004,
\/12”13,2 +\/1in (3] EEME. 7 . AL PER T 910 5007 LR LM, b
i s 5 BRI L 2006,
Aoy Ay 435 SR S B {E RN T A . Wang Haiyan, Lu Shan. The analysis and application
3.3 *ﬁg! tt !—b;‘zg:él:% of nonlinear time series{ M]. Beijing: Science Press,
2006.
A Y s A=} N T
(L) CF SRS Ir Ve IR RS = BNy g g R, S B L B i

MAPE [ fE AT 10, WIHAT BE# s - A 6 Ak LI 7 90 B ok 0 52 9 (1. 85 LR B 5

8 Al LAF th, e 2 1 [ 5 #1715 3| i) MAPE {8 2006,10;180-182.

e/ EL/NT 10, U BARE 7R 1% 330 000 5 38 o 5 Xia Guoen, Zeng Shaohua, Jin Weidong. Application
(2)%%K%%fﬂ[tt$’iw . ?ﬁfﬁx%gﬁgﬂﬁ of support vector regression in prediction of railway

AF 03 1z BN A (S B SE passenger volume time serial [J]. Application Re-

2 SN, B TS B . K 6 K S B, search of Computers, 2006,10:180-182.

SE R BB FBUR (0 75 1R 6 RO e T 1, ) UG IRAREL BT Gabor MR LBP BT F A

R N - . S AR AT . B R A 5 A B L 2012.5 . 340-345.

FLAR/AS BT 6 U0 i o MBI SRR AL 2012 ,

- . . , Huang Bing. Guo Jichang. Age estimation of facial
(DOWIF MR 2Z . R 6 Fk 8 i LA . .
i R 7 B 2% B £ I images based on Gabor wavelet and histogram se-

i Y SR IR o] SR (1 35 AR . -3 quence of LBP[J]. Journal of Data Acquisition and

fl AL . Processing, 2012,5:340-345.

4 #%i’ﬂ [6] ﬁ%&?*&{%ngﬁqzv%%T SVM E@f‘ﬁ%ﬁéﬁmu:{
"R Tk B AR 7 B 0 . 9 S LR
UEREACLIRT S YIRS &% IPaWE 2O10-39€90 - 2310°2515,

F L RHLEL S AT 74 D8 i B 7 50 Poneyi. Chengwel. Zhang Yanping. et al, Regres

BT B e b B A Uk AT 3 K Tl ) 2 T e Sl(.)l’l r.netl?od based f)n SVM classification and lts‘ ap-

S B [ E/‘]ﬁ& e 32 B K T ] U plication in production forecast[ J]. Journal of Com-

ZIKLTT WA ‘ puter Applications, 2010,39(9):2310-2313.

PSERHEAT TS HL 9380 ST UM R REAR B ) (g € ) Lin € 1. LIBSVM, a library for support

ﬁ%’%%’éﬁﬁﬁ,ﬁﬂﬁﬁi‘ﬁfW‘izliﬁﬁ@Uﬂ %*ﬁ?mw\ vector machines [ EB/OL]. http://www. csie. ntu.

AP e TS BE R R 3 — SR b T AL edu. tw/~cjlin/libsvm, 2001,

3 00 S I S0 VB AT TR0, I A o ek B 43 B A A [8] Chen Bojuen, Chang Mingwei, Lin Chihjen. Load

ST BB M, 5 E 32 7 3 ) 0] )T AR R DL K B A TR forecasting using support vector machines: a study on

77 e AT FL B, B B0 B E ) = R $8 AR R4S EUNITE competition [ R]. IEEE Transactions on

SRR UWE, BN Tl AR R, 8 B A S fd ] Y 3 T Power Systems, 2001,19(4).1821-1830.

[9] Klaus -Robert, Miiller Alex, ] Smola, et al. Predic-

SVM (1455 5 & FF [m] V5 59 3 A58 Y, 03000 A 52 4 o
AR SO I Ll 5 O 1] 8 Y R T
T LA WK 5 7 R A 8080 i A I A 7R 5 R 2%
rhC L ST B 2 TR ASE B o A Y PR A Y [1R]
R AR AL o ARG B S I 0 000 A B

B 3k
(1] J8 7. Pl s w0 5 4 i 52 R 52 LD Ae o« Wi v
K2£.,2002.

Zhou Ning. Research on prediction and control tech-

ting time series with support vector machines[ C]//
ICANN '97 Proceedings of the 7th International Con-
ference on Artificial Neural Networks. Berlin Heidel-

berg: Springer, 1997.:999-1004.

TEE BN E A (1988, 3 A 4= AF 5 A=, F 5% J7 1] < B 42
#iit, E-mail : xialia8@ 126. com; F #H 4 (1945-) , B, # 4%,
R A T S sl 1 €7 R ok I Rt e R S I R B Y Y 1
(1981-), 2, 1 = BF 58 A= BIF 58 O 1)« B4 425 9 5 6 T 06
(1979-) s 2 Wi WF 5T T Il BOHR A2 408



