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A Novel SNR Estimator in DSSS Receivers
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Abstract: In a QPSK modulated DSSS receiver, a novel SNR estimator is introduced along with its imple-
mentation in FPGA devices. To improve the estimator’s precision, an algorithm based on curve fitting is ap-
plied. The estimated amplitude and amplitude offset is treated as independent variable and dependent variable
respectively, and a curve fitting tool is used to get the modification of SNR estimation. The precision of SNR
estimation is improved remarkably by modifying the original SNR estimation according to the modification.
Finally the performance is tested and analyzed.
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Figure 1. Mean of the Estimated SNR as Function of SNR for L =10
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Figure 2. Normalized MSE’s of the Estimator as Functions of SNR
With L=10 and L=50
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Figure 3. Block Diagram for the SNR Estimator Accomplished in
FPGA
B3 fEEEELAAITEEM FPGA HER

B U S NSO, B SERR Y  fi
VERAE, SRJE PR IEAT A5 DARE S5 IR A AR I LEA
THH TG F MR LAt T L TT IR N () AR R
N o, o, acC ok LA g
i, TOMBoREkK., ERGRIEHEZI,
AR N A I I I BRIA SR M R, w] AR
ik D ORI 5 PR 1 LU A

FESERRSCOLN, i Ty g B R, 3
HUF R LA I Bt BUR 2 UGBl 2 AR ZEAN K,
05 S2BRE M LR ZEBOR, 4 43 th T RIIE R IS
LR H 4 (L=256):

20—
Il Estimated SNR
[ JActual SNR
15+
nd
=z 10
(7]
5,
0

123456 78 910111213
Time

Figure 4. Comparison Between Estimated SNR and True SNR
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Figure S. Comparison Between Original Data and Result of Curve
Fitting
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Figure 6. Comparison Between Estimated SNR and True SNR
After Revising
6 KIE /R HI{ERE LL A 3

M SR B R A R I R S R IR 22, 8
A e ARSI PR 2 1 0 o AR I Sl 20 A7 )P
Rk, R AU A K5, T LA BT {5
W LUAG TR, RATARI I S I

References (5% 3 #f)

[1] Pauluzzi D R, Beaulieu N C. A comparison of SNR estimation
techniques for the AWGN channel [J], IEEE Transactions on
Communications, 2000, 48(10): 1681-1691.

[2]  Turkboylari M, Stuber G L. An efficient algorithm for estimating
the signal to interference ratio in TDMA cellular systems [J].
IEEE Transactions on Communications, 1998, 46(6): 728-731.

[31 Andersin M, M andayam N B, Yates R D. Subspace based esti-
mation of the signal to interference ratio for TDMA system [A].
Proceedings of 1996 IEEE Vehicle Technology Conference [C].
Atlanta, 1996. 1155-1159.

[4] Wax M, Kailath T. Detection of signals by information theoretic
criteria [J]. IEEE Trans ASSP, 1985, 33(2): 387-392.

[5] Matzner R, Englberger F. An SNR estimation algorithm using
fourth order moments [A]. Proceedings of the 1994 IEEE Sym-
posium on Information Theory[C]. Trodheim, 1994. 119.

[6] ZHAN Yafeng, CAO Zhigang, MA Zhengxin. A blind SNR
estimation algorithm for MPSK signal in AWGN channel [A].
Proceedings of ICFS2002[C]. Tokyo: Waseda University, 2002.
181-183.

[71 Norman C B, Andrew S T, and David R P. Comparison of Four
SNR Estimators for QPSK Modulations [A]. IEEE communica-
tions letters, VOL. 4, NO. 2, Feb 2000 43-45.





