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Application of angular domain genetic algorithm in relay system
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Abstract: In order to obtain the best system capacity of the MIMO relay system in low rank line-of-sight (LOS) environ-
ment, it is essential to choose the position of the relay stations (RS). The angular domain genetic algorithm, which narrows the
scope of the particle swarm search, can accurately find the optimal location of RS, improve the speed of convergence of the algo-
rithm, reduce the possibility of pseudo extreme value generation and improve the system capacity. Simulation results show that
the angular domain genetic algorithm is applied to the selection of appropriate location of the relay stations and the dramatical
improvement of system capacity.

Keywords: relay station; MIMO; relay system; genetic algorithm

0 5

FE AR R I MIMO R 19 3G 3458 R 48 X 46 R4
w2 el Rl 55 1 R R R R L IR R 2R 2 () )
T VR % o R A BRI R GE 0 T R . FEAIR
FRALIE R4 T, MIMO R G235 (8] A i BN, ok e
RIEMIMO RS R, 5 RBAEWUR R ) X B8 A
B — R A 4T 15 (Relay Station, RS) , 7] ABGE S
BB IR RS E, (1Y RSEE —E ),
A1 53 A I 0 XA R G0 10 T i R B o
PEH™,

RS AL B FE ) AR 2 2 2060, B o i HTH
FIANTE S 5N, RS A B B Bk A P 2 H
JEX BEAL G 1 Bk R B B ORI R AT 20
MIHE) o AR SCHE 0 AR s AL B T R bk R g
RARGA T PTEABME G R B — 2

Y fE HHA:2012-12-28
E£TH:HEARBEIEE RN H (61172097) ; 4
A A SRR EIE S RN H (2012]01424)

JE BT 2 18] HAT Bt e 40 2% F , s e 4
7 Z G BEAT v BELE ) ) v L PR, S o1 2
(1 Z2 A2 RN AN W

JIT 3 B gt A B0 R 0 A W ) A A B — el
S EAR G AR AE T AR 47 DR A T D) A B T 3 A
FRAE (0 I SR fifp A [ 0% 20 08 0T e DI AR B AR TR
— PO R AR A SRS . AT A T T
RO e B e R R e il S R
PR AR R A o AR5 AR R A B A7 A — 5 I B, 7
T RS WYL FE B AU SIOE R BEBLIE KRR, I
HAD 7 A OB BT X i S il 5, R SCIE >R A
Seist A SR A /N TP AR A A R L v IR A
RS I B L, 7 LR W vh 4k RGE R A R M REA 3 T
7t

1 ZE%SEHh

AR EAEMRFRMIE IR T, T LA B KL RS Hff
By MIMO R&", xR s, HBk(k=1,2,-,L) RS
FIfE LR TLAT A AL N & 1 FTR .



2 HRBF/A

20137365

|
|
(j=DAAcos @
Rx antenna j

B 1 MIMO &% % kA~ RS 6912 5 45 3% JUAT AL AL

EERPN PIEV W EC N IPSIEY E T

— 5 R E . AR A S A AR Tk R 4
e

P

Ny

Qﬂ:éhgzdm(hn+ HH“Q;] (1)

STy SR 0 B R e A 1, B
K s P RN 50, = B (nn" )y R CHE 77 0 1A
SR A M7 5 Hh 3 5 o 22 ) )
R

AL, RGeS B A R R IR Kk
2 M K 40 P ) 1B % W 43k 26 L K 5 O
T 35 8 25 e gk o S R A T
s ek | T 3R 2R B LR R IE

2 ABEEREEPHRREDHINA

2.1 #HFRRAE

L FE A R H A S R B AR R R A
T [ 5L 1) 2 5 G B A JCS AR, VR 2 A R, T R
AR TR S R S IiE 5, il 2R ER
EACE 285 IS R . AR BUR —F IR 1T
14 R AL

MIMO Hr 4k 2 ¢ 1 °F- 0 37 5% 4 2 v s, K 3% i
(Source ) 5 F W Ui ( Destination ) [ K £ H #8244, 4%
W RECR 3 AT B0 A T ik s R 2k 5 4 Wi R 2k
Z la] g2 (] rp T 0815 JE W AE R 2R 5, LOS y B 5
PEAR ARk ok S5 A o ISR B 0 H
SR AR T RN, DTS MIMO RSk
R E A

AL AL N AR AR

(D #IR L

ARSC FEER ] AR w A, XF 3 RS B ) AR
B (X, Y) U Y B3 00 A i R, R g o 2 e Jal g
RO 1 T A e, OIS A e R 2 R £

(A TR

0853 Bl 7 R K/, M WIAR AR P(0) 5 12 B B K
AL K X T AN AR, 7T 7R ) A e 28 I
VINGREIE: 388

// \
Relay 1 PR \
// A
/V.\\\\// \\
- ><
, RN N
7 Pl \\\\ \
e ~<_ \
+ 77 S~a X +
¢ L0S >
o - < e ¢
+ S~a /1 ‘
S~ 7z
\\\ //
S~o Relay 3// Destination
Sou ~ s
3o

B2 MIMO¥Y % 2% RSHETZHA

()P

WA E AR A X (DI, /TR BB Poh &1
AP IR

(3 HFiaH

ARG A AP AR 38 157 BE , e SRR 7 4 MU 17595 L 7
SRR P () 5t — L0 B AR E 15 2R — U
PRP+ 1) o AR SCR A8 SRR < A P ok 5 5t 4% 31
T — AU b B B R 5% R Y T R EE R /N BE EE
A HEVR AU N A PRGBS F L DA TR i gk o

LSRN -
P = F/iF (2)
(4) 5 Lis 5

Y BE AR P () N1 25 1 A T 190 5 0T, %o g — Xof
A, DL— 2 W (R R 38 XA ) 38 48 B A1) =2 1) A 3
Grye g, T PSSR . 38 3 28 s B AR R
AR R B FIE L .

(5)7F iz

X BEAR Py A BEASANA LL— R BHER (FR AR 3
M) A i — A TR — S B P AR I ) B PR A H At 1Y)
FOIEEN . BHAPA R A BRI B Z 155
T —ACHEE P+ 1),

(6)EIRL L HI

LA PRI R 5 — B A g —brifE, X
FLRE A L ISR A & SR A B . AR
R T2 1k 252 < 33k R B i A AREUS 45 1R 36407
2.2 FBRIEAEF R0 R

MR8 388 1% B B RE e, D0 AR R 1 48 2% 51 Rl g e it
Pt e B M SGE FE T HOR G 7 A Ol (. A S
30 Ao 6T A AR IO 3 A R B DR 9 R R

W Rk R E RS TE BRI 3% 0 o, 45 AR Y 32



18 [RE8, 5 MEIREE AT PURAT PN BIAR 3
FLAREN i 3 P 4 rp ek AT A e A SR bk F I

0=1L, (3)
A :l=0,1,n, - 1,n R R 3K S KRAHH 51/ LA HTE
JE 5 TR ARE 422 W K 2 B 97 2 IO g 22 W T O, 4% 1 1 R Y
EE':F"DﬁI%ng'ﬂ

0=, (4)
KA 1=0,1,00,n, = 1,n HNOm KLEH ,1/L 09 H5E
BE o RS KA 0 ) Bk 55 & 2% D% AR R A i ol
M55, B I AT A, 326 i 5 102 W i 22 [ 14 i A 23 ]
LA RS A A A B, iR R A IR T & 36 PR
I WSO R8s in 1 5 ) A2 RS AT &80 A 8 A, A 3
IS8R BT o DR, 2 306 0 R 55 2 MAC e R 3 ] 1) A%
23 [A] R RLF A BN R 75 B BHE R LR
71, [l R ik 2

U ‘—EE;EEEE‘= -

Source 1555;? Destination

B3 RSHzAEEE

3 HESH
PUd x4 MIMO H 4t 2 ¢ R 61, %5 1% FH A 380 A i e
AT B R, 7 B R 4 s o

25
24

23 -

REUP %8 (bls/Hz)

0 20 40 60 80 100 120 140 160 180 200
AL IREL

B4 BIRABYHAEFHE T

EEE N R AR
P

S IF B ARG B A i B e, ko PR A off Je e A i A
T MIMO R G55 1% 5% (9 9 BRI T R 200
FAF R/ T RER IR R AN, T ke 4
JRAR R I = A R A

4 % iF

TEAR B AL EE PR 58 T RS A7 B 2o #8560 I v, B 3% 4% 4t
T AL SR AR BB 5, AR SOR A st A 3005 oAb 1
FEAR RN, AR T SRR A REALYE b 1 3 15 ik
S SIGH BE , 90 T DB (EL Y ™ 2R B T P Ak R SR

PERE.
% % X Wk

[1] GOLDSMITH A, JAFAR S A, JINDAL N, et al. Capacity lim-
its of MIMO channels [J]. IEEE Journal on Selected Areas in
Communications, 2003, 21(5): 684-702.

[2] X5 BREE T, 8 T QR 43 i k42 & 2 TP MIMO 4k
A LA, 2010(8) :96-99.

(3] 2555, 5K, o2 AR, 45 it 1) XL [) o 48 A5 3 7 By 248 73 TC K v 4
7 BRI AL UL R 24241, 2012,35(2) :94-98.

[4] 24, kil B —Ff AF-MIMO FP 4k RSP IR A UMETT 2
[J]. P4 2 TR R A2 4f 1 AR, 2012,39(2) :35-39.

[5] GOLDBERG D. E. Genetic algorithms in search, optimization,
and machine learning [M]. Boston: Addison-Wesley Longman
Publishing Co., Inc., 1989.

[6] SARRIS I, NIX A. Design and performance assessment of high-
capacity MIMO architectures in the presence of a line-of-sight
component [J]. IEEE Transactions on Vehicular Technology,
2007, 56(4): 2194-2202.

[7] TSE David, VISWANATH Pramod. Fundamental of wireless
communications [M]. Cambridge: Cambridge University Press,
2005.

[8] HOST-MADSEN A, ZHANG ]. Capacity bounds and power al-
location for wireless relay channel [J]. IEEE Trans. on Inf. The-
ory, 2005, 51(6): 2020-2040.

[9] ZHAO Y, HUANG L, CHI T Y, et al. Capacity analysis for
multiple-input multiple-output relay system in a low-rank line-
of - sight environment [J]. IET Communications, 2012, 6(6) :
668-675.

[10] X8, 2856 , 5 #i2 B SLNRE (1) MU-MIMO 1746 #% 19
UGS 5 3 L] B TR, 2012,35(7) :61-63.

BL1985 5 A ABEANA,ERMEMT AL, TRURF 6 AHRLEIBAS,
B ,1980 0 A A B IA B, B LR A, TR T G L&KELE,

FHHE K,1963F A AR EITAL B HE L. TE2HR G A REKEAE,



