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Abstract: First, the LAN traffic flow time series are reconstructed in the phase space using Takens
theory. Then the embedding dimension and delay time are calculated via the C-C algorithm. Third,
the average period is calculated via the frequency weighting derived from the power and averaging
method. With the above steps the improved small data method becomes more complete. The improved
small data method is applied to calculate the largest LLyapunov exponent of the chaos time series of the
Lorenz system and the prediction data of the real measured LAN traffic flow time series. Results show
that the LAN peak traffic flow is chaotic and the prediction based on the improved small data method
is more accurate, faster, and more points can be predicted.

Key words: computer application;chaos time series;small data method; LAN traffic flow prediction

:2014-11-02.

: “ 7 (2014B053) 5
(20140101189JC).

(1979, s . : . E-mail: wangs@nenu. edu. cn



o Lyapunov

4 ’ « 1255 -
0
’ > . Takens!"
' : 2d(d
e ( Possion ) ),
[2]
° ’ ( ) ,
{xi} (i = 1,2,
° N) ’ m L,
| Yi = (xivai s s xivgen) Y € R (D)
° i=1,2,,M
| : M M= N
Lyapunov 0 s , D
Lyapunov Wolf Bl P .
(4] (5] ;
6 . 1
_yapunov
Lyapunov . [7] yap
o [8] ' .
L
Lyapunov , m
. [9] G-P 2 Lyapunov
[10] d. m=2d 41
m ,
’ t m 2. 1
Takens )
[11] ,
Lyapunov . Lyapunov
Lyapunov Lyapunov
o Cc-C
L [12] I
, yapunov s _yapunov
; o [12]
’ . Lyapunov 0, )
s o Lyapunov



e 1256 - ( ) 46
(@) {z;}G=1,2,-,N) FFT (6) c ,
) t P, ) ,
l 1_1/6; Lo s Ly = ln(j/klo (/‘: e
P o , ity = 1/ o1
(2) Takens , m=2d+1 3
m,d .
(3) m t 3
s (D o Lorenz x
4) Y. Y;, y
s e Lyapunov ,
d;(0) =min||Y, =Y, [|.|i—j|>P (2 3
(5) Y, Lorenz :
k d; (k) z=—alx—y)
dl(k) :| Y[.Jrk*Y]‘Jr;( ‘ (3) Jy :_IZ+CT_y
i = 1.2, .min(M—i.M— j) 1 ]
T =y — bz
6 k, ] Ind; (k
) P Inditl) ca = 1636 = 4;c = 45,92,
k) :
y( ) I:I»ysZ]:[*l,O,lj,
q
k) = 3 nd, () (1) 50000 2880 =
K 0.01,
1 q d,; (k) sh o
P =0.32;
' t = 14,
Lyapunov Al
5 2 m , m (2
' <m < 14) . 1,
Lyapunov ,
Lyapunov
[12] Lo s te ;
5%
(1 m ‘ b b
s (D) ° e b °
) v v 1 (P=0.32,t=14)
v " . Table 1 Results of small data method(P=0.32,r=14)
! m Al Lo Le ty/ %
Y — Yo =] Yu—Y, | & 5) 2 0.009 724 6  102.8 14 85. 7
2% v 3 0.023 464 42.7 12 83.3
M1 Aantl ’
. 4 0.019 649 52.6 10 80.0
ntl o
(3) % 5 0.011 073 90.9 14 100
M+1 2
% (2) 6 0.003 451 4  289.9 9 100
M+2 s ’
(2), Tin s Tuis 5" o T<m<l4 , Lyapunov A <<0,
4) . 1 , m=5
o Yi Yj ’ k 1) ( )[O =
, , : 90.9, t.=14,
(| Y,‘+/J*Yj+/1 ‘)/d(O) = ™ (6) 5%0 ’
: d(0) o P=0. 32, =14




A , . 1257 -
m 5 . Lyapunov 3 (3<m<6,11<t<14,P=0. 32)
2, =0.011073, 0, Lorenz Table 3 Results of small data method
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Table 2 Prediction results based on small data method
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/%
1 —4.640 452 —4.660 068 0. 42
2 —4.704 739 —4.779 895 1. 60
3 —4.844 253 —4.980 164 2.81
4 —5.054 872 —5.236 326 3.59
5 —5.333 153 —5.533 477 3.76
6 —5.683 337 —5.871 542 3.31
7 —6.109 262 —6. 247 321 2. 26
8 —6.614 808 —6.656 448 0.63
9 —7.204 348 —7.110 482 1. 30
10 —7.882 081 —8.038 129 1.98
11 —8.654 541 —8.868 702 2.47
12 —9.528 763 —9.705 349 1. 85
13 —10.507 801 —10.583 733 0.72
14  —11.590 674 —11.518 501 0. 62
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Table 4 Prediction results based on improved small method
/% /%
1 —4.640 452 —4.643 028 0. 06 18 —16.758 469 —16. 271 455 2.91
2 —4.704 739 —4.652 342 1.11 19 —18.123 514 —17.754 416 2.04
3 —4. 844 253 —4.700 600 2.97 20 —19.415 149 —19.247 684 0. 86
4 —5.054 872 —4.833 646 4,38 21 —20.561 084 —20.687 527 0.62
5 —5.333 153 —5.079 277 4.76 22 —21.476 874 —21.998 918 2.43
6 —5.683 337 —5.455 558 4.01 23 —22.072 126 —23.085 054 4.59
7 —6.109 262  —5.926 254 3.00 24 —22.285 149 —21.974 512 1.39
8 —6.614 808 —6.470 132 2.19 25 —22.083 785 —21.258 759 3.74
9 —7.204 348 —7.075 417 1.79 26 —21.459 432  —21.099 555 1. 68
10 —7.882 081 —7.727 268 1. 96 27 —20.441 879  —20.475 884 0.17
11 —8.654 541 —8.429 285 2.60 28 —19.094 047 —19.416 250 1. 69
12 —9.528 763 —9.229 736 3.14 29 —17.505 426 —16.818 771 3.92
13 —10.507 801 —10.134 620 3.55 30 —15.774 773  —14.554 609 7.74
14 —11.590 674 —11.148 337 3.82 31 —13.995 485 —12.372 494 11. 60
15 —12.772 365 —12.273 661 3. 90 32 —12.247 383 —10. 317 347 15.76
16 —14.043 340  —13.509 009 3.80 33 —10.590 538 —8. 468 689 20. 04
17 —15.382 773 —14. 846 246 3.49
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Table 5 Prediction results of LAN traffic flow based

on small data method

In(k) /%
1 7.493 874 7.166 971 4.36
2 7.499 977 7.264 850 3.13
3 7.504 942 7.174 500 4. 40
4 7.512 071 7.306 004 2. 74
5 7.513 709 7.174 500 4.54
6 7.516 433 7.398 516 1.57
7 7.537 963 7.281 062 3. 44
R , Mbit/s.,
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Table 6 Prediction results of LAN traffic flow based

on improved small data method

InCk) /%
1 7.493 874 7.163 088 4.41
2 7.499 977 7.286 853 2. 84
3 7.504 942 7.431 623 0.98
4 7.512 071 7.711 153 2.65
5 7.513 709 7.378 247 1.80
6 7.516 433 7.314 454 2.69
7 7.537 963 7.385 243 2.03
8 7.565 275 7.519 350 0.61
9 7.553 811 7.684 194 1.73
10 7.539 027 7.479 930 0.78
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