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Data-aided Algorithm of CPM Signal Acquisition and Frequency Offset Estimation
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2. Synthetic Electronic Information System and Electronic Countermeasure Technology Research Department, Air Force Engi-

neering University, Xi'an, 710051, China)

Abstract: To solve the continuous phase modulation signal synchronization problem, a signal acquisition
and frequency offset estimation algorithm is proposed based on a set of pilot symbols. First, the pilot sig-
nal composed of the spread spectrum codeword is complex-matching-filtered, then the output modulus
value is obtained. The signal is captured by searching the peak to sync signal. Then the frequency offset
and initialization phase are estimated based on the least squares method of argument of correlation re-
sults. The range of the frequency offset estimation and the estimation accuracy are deduced in a lower
SNR ratio. Simulation results show that the range of the frequency offset estimation is ==0. 25R, and the
estimated accuracy is close to the Cramer-Rao lower bound when SNR is 3. 3 dB.
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Fig.1 CPM signal synchronization algorithm principle block diagram
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Table 1 Monte Carlo simulation results of relative frequency offset estimates by 100 times

Sifm{E Af/kHz —30 —20 —10 0 10 20 30
fhi 1 E[Af] 30.052 19.934 9.946 0.031 10.110 19.931 30.057
AR HEZE o4, 0.509 0.393 0.406 0.368 0.357 0.381 0.477

WHLE— T B ocrs 0.306 0.306 0.306 0.306 0.306 0.306 0.306

x2 AEEELLER TR IT Monte Carlo i ELE R

Table 2 Monte Carlo simulation results of frequency offset estimation under different SNR

{5 1Y, SNR/dB —6.7 —4.7 —2.7 —0.7 1.3 3.3
At 418 ELAf]/kHz 10.002  9.996  9.932  9.995 10.008 10.005
AR HEZE 64 /kHz 0.625 0.500 0.366 0.274  0.207 0.158

HH % — B R sers/kHz 0.485 0.385 0.306 0.243 0.193  0.153
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Table 3 Performance compare simulation results of frequency offset estimation with different algorithm

Sk {5 tL/dB
—6.7 —4.7 —2.7 —0.7 1.3 3.3
HATAL T3 04, /kHz 0.740  0.627 0.438 0.332 0.251  0.190
FFDE & #: 6.,/kHz 0.685 0.616 0.409 0.333 0.239 0.181
AL 05y /kHz 0.624 0.501 0.366 0.276 0.205 0.158
TPLSE-F A ocris/kHz 0.485 0.385 0.306 0.243 0.193 0.153
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