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Application of Chaotic Forecasting Algorism to Network Traffic Forecasting
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Abstract: The network traffic data is chaotic, and in traditional chaotic forecasting algorism, the Euclid distance is used
to measure correlation between phase points in phase space. Because of limitation of Euclid distance, in high dimension phase
space, the forecasting accuracy of the traditional chaotic forecasting algorism decreases rapidly. The included angle cosine
instead of Euclid distance is used as the standard to judge correlation between phase points. And regarding phase points as
vectors and taking vectors module and angles as optimization objectives, identifies forecasting parameters. Applies the above
method to forecast the network traffic data and the results indicate that the forecasting accuracy increases remarkably in high
dimension phase space.
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Fig.1 A relevance example of computing phase points

ASCHG AR R R it SR I A AR S A R AR
SRIARSCE R AR, AR A2 JE A AR SRR, JC Sy
AN, RIS . X, X, 5 X, EFMARZE
CIEEY

C(X,X,)=0.994 75 C(X,X,)=0.980 5,

T (X X)>C(X,X,), EF% x MENSEME. Bk
W1, o P A A s A e B S I ), 76 w5 ik
Az, sl T RRCHE B A R BR T S
WERAH OGRS, 4 T RS B2

2 ETRARZMBERBTNE X
li] fit o, BIAIJE A AR TL N RE LN -
B
cos(@., ) = (4)
/<[ |
XTFEMAENX = (X, X,,,X,}, WX, N
SfEMA, TR HEMAS X, BRMRZE e, &
SBCH rh die R g A BT X I 04 A R AE S 2 % i
X, (=1, ,m)o ﬁcm N e PR, MR
S S AL -

—_ exp(ci — Cm )
£ = q ° (5)
Y expc, —¢,)
i=1
WIS F R X, SHINSE o p HATHER . X

BURE AR AL g i, DA S AR A A S 1Ak



%4l RPH 5, FKAH

TSRy ST 2 A o) 4 O ST 0000 e 4 1 1 51

b, EORIPAAR B & T H AR R, I [
SURIAR S5 H AR AR S e dRe /e BIR

p
fla,by= ZR *(|Xu+/z _|ae+qu|)2 s
i=1

(6)

P
g(a,b)zzR*cos(ae+bXU,XLHh), (7)
=1

T R, by BT MER RN g(q,b) BUSHCRIE, 1 AT
WA
Hi e A A %oE SURIF (7) 15

2 Ka+K,b
g(a,b}=23* ; 2 =
i=1 K3*\/ma +K,ab+ Kb

#1
K K, szl‘.ih H
=1

mn

_ Jd
K, = in Xivis
j=1

M
— J 2
K, = zxmq H
=

mn

K, = szif H
=

KS = ixijzo
3t (8) 4 BIR a.p B9, JFI 220

m

ZR (2K1K5 _K2K4 )

i=

(8)

ad=

*h, (9)

2

P(KK, -2mK,)

i=1

Y P (2K K;-K,K,)
i=1

LK = . , B a=kp AR (6) I3
213 (K,K,—2mK,)
i=1
p e
BJZx;Lf *3 (K +x/)
b= i=1 j=1 j=1 , ( 10 )
NPy (K+x/y
=l 7=l
ZBJZx,:’;f *Y (K +x/)
a=K* i=1 Jj=1 Jj=1 5 ( 1 )
DAY (K+x])

45 ap BARAT (12), 0I5 20 910G p TG
)A(L+h (}’}’Z) o

Xio =ae+bX,, e=[LL--1]".

3 HBlsHwmgsit

THELRZE AR Z AU P R, T 265 37
P[] 3 51 0 s R 7 AR 22 P T R 28 R 9L . B

(12)

FE 2 O BEAILYE A8, (FAZ 928 F P %) A A XY
25 I e IS [ e 470 D0 S B — 2 A R PE (LI ) AR
SRR R A N 45 3 e B E A T 950, B 15 min
RRE— UG, BT 30 4, B RIT8 2 880
Ao TREIEIE 2 Fin, FEIRYARFRAELE 6 d BN
T EE, BOARAREREE ST . e 2, ATLLE
FIOA A 6 AT, BT IR AR H R TR, 0
R 2 MTLAKR I, 5 HZER R M4 SRRk, #
T o0, FEIZ)E, MR REE L, 2T
12 BRI E HBE— T R R s KRB

M 1 i
J W R

0 100 200 300 400 500 600 700
2 EE ¢ RHMMEREB R
Fig.2 The network traffiic data of continuous six days
2 g B — o R, (H 28
P A AR AT R AR , AR —E RS,
SR VRS TR A Ok T — e FMERE o (LT R B 0
JRBIAL LS 2 CTRIARGE: 1) AT ARk
TR R UM ZR M S CRIARSERE 2), 23 T I s
BT —HEI g MBM KR ELSE . RGP
( Grassberger-Procassia ) 12 A5 B 40 A o4
NYE gy RIS AIE R, 1% m=7,7 =11, PMIRZEG TR
sk FoR.
®1 HEIMEE ANREZITR

Tab.1 The statistics of forecasting error of
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