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Abstract: This paper presents an FPGA based implementation for adding White Gaussian Noise ( WGN).
By using matrix transformation and XOR operation, uniformly distributed random numbers (UDRN) could
be easily generated. Then we used look-up table to convert the UDRN into Gaussian Random Number
(GRN) based on Box-Muller method. After GRN was generated, an automatic searching and approaching
method was used to add certain White Gaussian Noise on a zero-IF signal to match a SNR demand. Results

of simulations and experiments show that the device can be used to add White Gaussian Noise on signals of

wireless communication systems.
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Fig. 6 The module of digital automatic gain control
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Table 1 Resource consumption of FPGA
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Fig. 7 The sequence of white Gaussian noise
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Fig.8 The spectrum of signal without adding noise
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AR RF R ARAE RN R e EA
AR BN R B R AR R 5 7 A BELER, AR5 1R E
Box-Muller J5 ¥ R R F B 1 7 A B 39 STREAL A H%
BoRE o RREALEL, B 5 R A REE B R L
ARERLEHTERERESHEM. RAMREFH
BIEF (Verilog HDL) S23E , A 4 24— 32 RO AR Hedix
AFMBRBI ARG F . AT, A& RRFFMEER
WEERREEATRIEERRAET RENIRBR
HEREIIA

& % X

[1] PROAKIS J G,SALEHI M. Digital communications [ M ]. 5th
ed. New York :McGraw-Hill Science/Engineering/Math, 2001.

(2] BHABRAXAR Gk = EWEILEEE TH Tk
[J]. B 5H 5B HLEL A, 2001 (3): 201-216.
(YANG Z Q, WEI G Y. A review on some new methods to
generate random numbers[ J]. Journal of Numerical Meth-
ods and Computer Applications, 2001(3) :201-216. )

[3] LECUYER P. Maximally equidistributed combined Taus-
worthe[ J]. Mathematics of Computation, 1996, 65(213) ;
203-213.

(4] #ABEtE, KR L. —FiEET FPGA fR HREHLECE A
BBt SEBIT]. HEHIZER,2011,34(1) :165-173.
(GU X C, ZHANG M X. Design and implementation of a
FPGA based Gaussian random number generator[ J]. Chi-
nese Journal of Computers, 2011, 34 (1) :165-173. )

[5] LEE D U, VILLASENOR J D, LUK W. A hardware Gaus-
sian noise generator using the Box-Muller method and its
error analysis [ J]. IEEE Transactions on Computers,
2006, 55(6) :659-671.

[6] Altera Corp. Cyclone III device handbook [ M]. Califor-
nia; Altera Corporation, 2009.

™

R A AR R AT 5 | R S SR R AR BT T

REE BRI T IAE S & B PP A
PLEOLHE S BERALA KR
ETRB/MNEHE MR TR B IRRRHEIR
KRB F T LA BRE

A& R Rk TE ADS-B A4 A o B B2

£ H

T RPFHER ST BB RL
ETHERNEREZEHEE

ET LM 25 B9 A0 2 R PE AR 58 [ 2

T ALK 20 AL SME RS il 5 DT e J5 s
BOLR MG B E R EE S E
ETZ/NRERLI P2 KRB RRE





