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Simulation Analysis of DDS Signal in Dynamic Environment
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ABSTRACT: Spread spectrum technology is an information transmission technology, which channel band-
width occupied by the information that far exceed the minimum bandwidth necessary for transmission; the
spectrum is expanded by a separate code sequence is complete, the coding and modulation method to achieve
regardless of the data transfer of information; at the receiving end with the same code sequence synchronized
to receive relevant information despreading and recover the data transmission. This paper focuses on the basic
characteristics of a spread spectrum signal, and on the dynamic simulation environment monitoring and con-
trol of the spread spectrum signal acquisition and tracking, establish overall concept and theoretical founda-
tion for the spread spectrum telemetry signal processing.
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1 INTRODUCTION Spreading PN code sequence length is 1023, the
code rate is 1.023MHz * n, (n = 1,2 ... 10). Pseudo
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network over the horizon (SPILLARD C.A, 2012).  Figure 1:
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Figure 1. Pseudo-code generator

2 CHARACTERISTICS OF DSSS SIGNAL Pseudo-code correlation function:

S-band spread spectrum signals using BPSK modu- R(r) = jOTC(t)C(tH)dt 2

lation measurement and control system, is not con-

sidered a variety of error can be written as: Pseudo-code autocorrelation in Figure 2 (a) be-
low. Receiver so that local PN code and the received

Rege =V2PPN(t)D(t)cos(27 fiet) (1) signal PN code phase alignment, to obtain higher

processing gain, and can use this feature properly
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aligned pseudo code ranging. The use of pseudo-
code cross-correlation can be realized multiple ac-
cess communication, cross-correlation shown in
Figure 2 (b) below:
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Figure 2. Pseudo-code correlation

The front-end filter bandwidth autocorrelation
value signal is expressed as follows:

(r-1)Si[27a(r -1)]
©)

Front-end filter bandwidth normalized autocorre-
lation value relationship as shown in Figure 3:

Ry (r) = = (s +D)Si[27a(r + 1]+ —=—cos[2ra(r +1)] + =
T 2ra T
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Figure 3. The front-end filter bandwidth normalized autocorre-
lation value relationship

3 DYNAMIC EFFECTS OF SPREAD
SPECTRUM SIGNAL ACQUISITION

In remote sensing and control process, when there is
relative movement between the control station and
monitoring and control target, the received signal
carrier frequency offset occurs. Whether motion
transmitter or receiver motion, as long as the trans-
mitter and receiver relative radial velocity is, the re-
ception frequency becomes:
f =@t 4)
Defined receive frequency and transmit frequency
difference between the frequency of the Doppler
frequency, namely:

\'
—)f
C) RF

Vv

fo=fifo =t f (5)

Wherein, when the transmitter and the receiver
close to each other to take a positive sign, away
from each other when the negative sign, the follow-
ing symbol selection with this. As can be seen from
equation (5), the higher the signal frequency, the
larger the Doppler shift. Doppler shift amount by the
change of mode is obtained containing the Doppler
shift of the received signal is:

Re(t) = V2PPN (1) D(t)cos[27( o + f,)t +90]

r

(6)

Downconverted signal is filtered in-phase, quad-
rature amount:

I (k) =~/2PPN (k)D(k) cos(27 f,T.k + ) (7
Q(k) = —/2PPN (k) D(K)sin(27 f,T.k + ) (8)

The N-point correlation accumulation results:

sinz f NT,

() =3 1K) =VZPR,, (2) Rz LT,

s

D(n)cos(27 f,NT,n +¢) (9)




sm;;f NT,

Q(n)= ZQ(k) J2PR, (7) D(n)sin(27 f,NT.n+ ¢) (10)

s

Correlation peak value is:

S = (1) + (Q (M)] = V2PRyy (r)- [N aNT.)

zf,T (11)

From equation (11), the Doppler frequency related
cumulative impact on the result is to make the corre-
sin(z f;NT,)

lation peak decreased
7 NT,

4 EFFECT OF NOISE ON THE SPREAD
SPECTRUM SIGNAL

By the quadrature modulation method can be nar-
rowband additive white gaussian noise:
N(t) = 1, (t)cos[2z(f, + f,)t]+Q, (t)sin[2z(f, + f)t]  (12)

n(t) is divided into two branches, obtained by
down-conversion and low-pass filtered:

N, (t) = 1, (t)cos(2 f,t) +Q, (t)sin(27 ,t) (13)

N (t) = -1, (t)sin(2 fyt) + Qy (t) cos(2x f,t) (14)

The output of the above two formulas sampled as
follows:

N, (k) =1, (kT,)cos(27x f,KT,) + Q,, (KT,)sin(2z f,KT,) (15)

N (k) = —1, (KT,)sin(27 f,KT,) + Q, (KT,)cos(2x f,kT,) (16)

The output of two sampling results associated
with the local code after the operation were:

N (k) =%§N: PN (k — 7)1, (KT.)cos(27 f,kT.) + Q, (kT.)sin(2z f,k7.) (17)

Ny (k) = %iPN(k —2)[-1,, (KT,)sin(27 fKT,) + Q, (KT,) cos(27 f KT, )] (18)

Because the pseudo-noise code and independent
pseudo-code value of +1, so the accumulator output
noise mean and variance are:

N

Z\l—\

k=1

E(NI’):E{

(E[PN (k —7)]-E[l (KT,)]- E[cos(27 f KT,)]}

{E[PN(k 7)]- E[Q, (KT,)]- E[sin(27 f KT, )]}

© Z"—‘ Z‘I—‘
~M= ._.Mz

(19)

Z PN (k —7)[1, (kT,)cos(27 f,kT,) + Q, (KT)sin(2x f,KT,)]

D(N}) = D{%EN: PN (k —2)[1,, (KT,) cos(27 f,KT,) + Q (KT,)sin(2z f, kTS)]}
%i{D[PN(k 7)]- D[l (KT,)]- D[cos(27 fkT,)1}
%ZN:{D[PN(k 7)]- D[Q, (KT,)]- D[sin(27 f kT,)]}

2
(o}
N (20)

In summary, the accumulator output noise are ze-
ro mean and variance for a random Gaussian noise
3, the statistical properties of the carrier frequency
Doppler irrelevant. Simulation of the signal shown
in Figure 4.
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Figure 4. The impact of the spread spectrum signal plus noise

As can be seen from the figure, the actual recep-
tion, a spread spectrum telemetry signal in the noise
being completely covered.

5 SUMMARY

In this paper, the basic composition and properties
of the pseudo-code spreading and Control System
are described, analyzed the effects of various factors
on the monitoring and control of dynamic measure-
ment and control the spread spectrum signal acquisi-
tion and tracking, and establish overall concept and
theoretical foundation for the spread spectrum te-
lemetry signal processing.
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