537 45 8
2015 4= 8 H

tOF L

Journal of Electronics & Information Technology

SN SO Vol.37 No.8

Aug. 2015

NIRFRBRGRERE RRYEE X LIT

L R
VOk R FHFEAFR T 100084)
Y b FHHXFRERTFRHADRATEERE A 611731)

. RPAZO T AEEBAEME BT RE D EHERILS, Oz N TSR3 (WLAN) LK
53 2 3B HAR (CDMA) S5 4T3  117 4R R G0 IR S AR B A ORAAF A% S 500 4 P R v 20k ) D () R o SRR
A BRIR_E A S TR LS 0 B, TR A T S RO M X A R e L, AR BB R R
RIS S AR A 0 [ 0 4 BEEAT DRI 210 SRR A A 002, SRR O(k [ r) s FRHARTE S0 e 4 5
W IR AR, R R S I R A L . b R A RV R S R SR A e
71, HE KGR IS HE T, REFHERGUIRS: SHEAEVEML, WEEARE T 2 T MR 5
%Ko

KR WASEe; TEBREE; JTIRK|BARLG: YHIH
PESES: TN919.3 XEKFRIRES: A
DOI: 10.11999/JEIT141454

XEHS: 1009-5896(2015)08-1944-06

Low-complexity Error Correction Algorithms for
Redundant Residue Number Systems

Hu Jian-hao® Ma Shang®
Department of Mathematics, Tsinghua University, Beijing 100084, China)

Xiao Han-shen”
©
(
p
@(Natz’onal Key Laboratory of Science and Technology on Communications, University of Electronic Science

and Technology of China, Chengdu 611731, China)

Abstract: Redundant Residue Number System (RRNS) is widely used in communication systems for WLAN
(Wireless LAN) and CDMA (Code Division Multiple Access) etc. due to its strong ability to enhance robustness of
information in parallel processing environments. Error detection and correction of RRNS is an important guarantee
for information reliability in communication systems. The overflow detection theorem, the unique theorem, and the
searching theorem are proposed and proved in the paper based on properties of residue classes in finite rings. With
the theorems, a single-error-correction algorithm using modular operations with reduced complexity O(k/r)is
proposed. The uniqueness test algorithm is proposed. Furthermore, for any general types of errors, the searching
multiple-error-correction algorithm is proposed. The computational complexity of the searching multiple-error-
correction algorithm is reduced from polynomial order to logarithmic order according to the analysis, and the
method can reach the extreme correction capability efficiently with only comparison operations instead of complex
modular arithmetic.
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