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A Low Complexity MIMO Detection Algorithm
Based on Lattice Reduction

WANG Mingyue ,ZHOU Wei, JING Xiaorong

(Key Laboratory of Mobile Communication Technology ,Chongging University of Posts and
Telecommunications , Chongqing 400065 , China )

Abstract ; In Multiple Input Multiple Output( MIMO) systems, it is difficult to use conventional lattice basis
reduction for signal detection in reality due to its high complexity. In order to solve this problem,a low—
complexity algorithm based on Brun’s algorithm is proposed. First,the algorithm uses Singular Value De-
composition(SVD) to obtain the integer relationship between channel matrix’s singular vector and conver-
ted matrix. Then,it uses Brun’s algorithm to reduce the dual basis of channel matrix. Finally,the algo-
rithm uses the new dual basis to perform linear detection. Simulation results indicate that the algorithm’s
complexity is one tenth of Lenstra Lenstra Lovasz ( LLL) aided signal detection algorithm, and it can a-
chieve the performance gains over the conventional linear detection,especially for high signal-to—noise ra-
tio( SNR) range. So,the algorithm can get a better tradeoff between detection performance and computa-
tional complexity.

Key words : MIMO system ;signal detection;lattice reduction ; LLL algorithm ; Brun’s algorithm

1 3 =B put, MIMO ) $ A | 75 38 A 56 10 K 28 % 2 31 32 1

=]

CATEBIIEN, R Ao R e BRI O IS AU TR . 5
REH L A Z 5 (Multiple Tnput Multiple Out- IR MIMO AR PR 160975 4 5 I g

*

sk

Wfs HHE:2015-02-12; 185 H#A:2015-04-10 Received date:2015-02-12 ; Revised date:2015-04-10
EEUIH : B A E X %9 (20142X03001009-003)

Foundation Item:The National Science and Technology Major Special Project of China(2014ZX03001009-003)
BIFESE : wangmy19901029@ 163. com Corresponding author : wangmy19901029@ 163. com

. 901 -



www. teleonline. cn

HLIREAR

2015 4F

AT TRAG AR A I 2 Jd A MIMO AR fir $2 (i 1
A 253K . IR T MIMO £ HA 4n
IR RO R 55 4 ARSIl R 2R 58 (46)
YIZ A AR Z —

BEE NATTX S To L A7) 55 5 K g, 2
SRICERIE AR 22 50 AE % 42 (1A I 1 1 19 1o B30 1%
B TR ST AR B R A BR A IS T, MIMO %5 3] &2
FHEAR Ry w7 oK 1 S g4t 17 mT R, AR A AR
S Al — I AN ] e i R 2 b e kAN [R] ) cais , 422
Ui 14 g — MR R AL BN (15 5 S % R 1k R 2k il ik
BRSO A . AR R E LT, dnde]
DUS AT BRI &2 2% BE A RO R &2t Rk R, 2 —
T ELAT PR AR APE A TRAT 55

R TR R RAF T, AT R B T R ORISR
(Maximum Likelihood , ML) 7 1| (1) BRAE A I 2% | L4
AN 25 AT AR e AL Y P RE B 5 A% B it K 2k %K
H B3 S FeE0G I BRE T HAEL PR PRy
NI, Foschini 48 A8 4 T HEJF Ep A7 T 40 1M BR (Or-
dered Successive Interference Cancellation, OSIC ) 5
VRN VSR AE ARG I I 5 B 22 U HE e R S A TE
ey Ohadt BRI PERRIE 75 SCPR TR I 3l
WO R PE R I B | Fe 38 % (Zero Forcing, ZF)
R B89 Al i /N Y T 1% 22 ( Minimum Mean Square
Error, MMSE ) #5795 4 A1 53T ML N
FRRS N B A L, 5 2% B AR R 35070 | (B B A 22 L
T A7 IR XEE D R SRR 37 B O A I M R ) R i
F i, SCHk [ 3 ] #2 H T BERIE S G I ( Sphere Deco-
ding,SD) 839 | B SCHk [ 4 ] FEakA T el t 3240 T
— MRS 2% 8 SD Bk, SD SRVAPERERE L ML &
% (HHA J4 e AR5 M L ( Signal —to—Noise Ratio,
SNR) Z& M TSR HAT R BRI A . itk 25
B AR AIPERE , B ST ATRY 3 T MIMO &
GEE SR IR AR U

SCHRL S RS BE LI 5251 A MIMO 2 M A6
BRI AR T IR R YERE . o TR
HREE SCHRL 6 ] 2 1 1 —Fh A BOH il S 2998 2
FORGIN L s SCHR [ 7 4 0 1 — il ol Ak ) £ o
JrHE DU AR 2 2% S M B 2 A 0 B3k o [l i) g A%
FLLUT T 10 g AL RE A R = R Gk e B —
SERY IO . SCHR[ 8 1 $2 Hh 1 — i T B 20
T Bh B9 JUAR] 29 (8 43 % Tomlison Harashima T £ % 5
e, SCHR[9 ]88 T — i 3 7 Bt £ 4k 10 4 55 24 0
JUART B3 53 i o) i UG BB 05005 o SR mT, DA AR 4y
HT % M Lenstra Lenstra Lovasz ( LLL) M%) & 3 24y
B MAE MIMO RGeS 45 A A2 L

- 902 -

LLL 303k DA A 52 2% B e i [ A G 3 17 57
bR FE,

I, SCERL 1 ] AR T — AR T Brun 595
AR R B S B | 32 SR AR R 0 A 0 4 P ) Dy it
PEATAR R LU, DE TR H T T Pigm AL B2, Bl , 3¢
BR[ 12 J X HBEAT TREFSE L, %5 T Brun B A
Rk, % B MIMO RGEA B A5 18 2RI R34S
FET Brun B3 2998045 T I A0 05 (A ik E A
M TAG SARAL P, BT 4R T — RIS 2 HE A%
ST IR S IR O HA R R S Ak
Rl SRR AR LG, 2250k RE S BRI AR e 1] 8 A 1 RE Y
i, [ AR AT LA 288 o AP A ek 240ty D 15 5 A 00 5
B IRIE

2 RGHER

FIE— MIMO =5 [8] & JH RS, KKl & N,
MR ORI E N, IRRL (N, =N,), 8%, 17
PR E IR 28 B I F A2 48 03 L N, N BUJE TI, BJ2E  BE
Zead P N, RN [ 8 38 R 2k R IR R i 1 25

Boxmlngmy, oy 1T FREEE SRR %
JET R E AR T W R RS S y =y, 0,0,
RN 2V

y=Hx+n, (1)
X H R G IERE R B H fE— Wb O Fe RS,
Wit it [R] A S AR Ak n FOR O ), HOTR
S EIIE R 0 T 22k o) WA R 43 A 2 v T Bl

PlAE s,

3 ETREABBEBNEERNEE

3.1 RERELHRBHLERESEN
(EEiblie SAN R T EReg Al B AT KRt ]
TR R (A O R P AR 6 R ) D/ N R 1) 1)
i A B AR S , T 72 H I )R R T AL e Y
2R MRS I T | i R Al AR SR A e TP A A
FEERSS NI 1 B, R SRR . B iA% HE 24
DBl B 155 RS MR A A% 24 Dl B A 5 A

_.L . L] .

% s x5 |
L
% w | |®Y| EE | %

G U

1 k285 B MIMO {5 546

Fig. 1 Lattice basis reduction aided MIMO signal detection
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