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In this thesis, we have tried to show and explain simulation results from various theories and math-
ematical analysis. GA-based MIMO detection for Rayleigh and Rician fading channels and WINNER
II channel models has been evaluated for a wide range of simulation results. We have discussed (in
chapter 2) various fading channel models as well as European project WINNER II channel models
(where the AS, DS and K factor are lognormally distributed and correlated). Then we have discussed
(in chapter 3) MIMO spatial multiplexing coding technique and OFDM technology. In chapter 4 and
chapter 5 we have discussed conventional and genetic algorithm based interference cancelation algo-
rithms as a MIMO detector.

We have studied the performance and complexity of different detectors (conventional and GA based
detector) over MIMO system for frequency selective as well as for frequency flat fading channels. We
have shown in both the cases that GA performance is much better than conventional linear detectors
and same with conventional nonlinear detector ML.. We observed that there is a large performance gap
between the random vs. average AS, DS, and K for different relevant WINNER II scenarios. For the
first time, these detectors have been compared to realistic WINNER II channels models in order to
more accurately predict their relative performance.

We have shown(in chapter 6), if the GA has one initial individual set to the solution of a conventional
detector (MF) i.e., for M1 initialization, incest prevention is no longer required and thus complexity
can be reduced significantly. Initialization with the ZF, MMSE detectors yielded similar performance.
Thus, M1 based initialization may be able to bridge the performance and complexity gaps between
the MO initialization. Therefore, for the best performance and the lowest complexity GA for MIMO
detection use the MF solution for the M1 initialization and no incest prevention are may be recommend.
In the same chapter (chapter 6) we have also shown simulation results for the co?vergencc behavior
of a GA-based MIMO detector for realistic, i.e., WINNER II, models of frequency-flat and correlated
Rayleigh and Rician fading. We have shown the parameters of a converging GA need to be adjusted
to the fading type, rank of the deterministic channel matrix component and actual scenarios. We have
thus found that GA can indeed achieve ML-like performance for a small number of generations and
GA complexity (i.e., the product between the number of generations and the size of the population
required for convergence) is lowest for Rician fading with r = 1 and higher for Rayleigh fading or
Rician fading with higherr.

Similarly, GA complexity is lower for low AS, e.g., in outdoor scenarios and higher for higher

AS, e.g., in indoor scenarios. GA-based MIMO détection may require complexity proportional to
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the achievable performance: channel conditions that yield poor performance require low complexity,
whereas channel conditions that yield good performance require higher complexity. These results
appear promising for GA based MIMO detection. However, increasing NT and M require increasingly
large GA population sizes P. Adapting the GA population size P to yield fast convergence for any NT
and M values is an open problem.

In this paper (chapter 7), we evaluated the effects of channel parameter on GA parameter for MIMO
detection in WINNER 1I channel model. It is shown that GA parameter depends on channel parameter.
By employing meta GA we have shown GA complexity is Jowest in the realistic case of Rician fading
with lower rank of the channel matrix mean than Rician fading with large rank of the channel matrix
mean, and most complex for Rayleigh fading. In the same paper (in chapter 8), we have shown GA-
based detector performance and complexity for overloaded MIMO system in realistic channel models
and in correlated fading channels. We have shown by using evolutionary concepts, it is possible to
exploit all of the available MIMO diversity from the co-channel environment (in airborne base station
as well as in terrestrial base station).

Since, GA performs is similar to ML and with much lower complexity thus, the GA-based detection
is able to link the performance and complexity gap between the conventional ML detector. Therefore,

much lower complexity is much easier to implement in hardware (FPGA design).
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KX ilE, KOBET, SOV REGRBRIQBGERRISDOH LVWEMEZRERL, TOFMARE
EDWTIBRT WS, BAOERBEEEME, ZRMICEREB L7 7 Hic X 3:8E MIMO
(multiple-input and multiple-output)) & H¥EBFEHFHICEZ DT — 2 2RI FEDAAT
F— 2 EEZEB T 5 /N (OFDM(Orthogonal frequency-division multiplexing)) BFIH X T
%, Xk, TNo DV AT LW, BAGRETHHI NG OEREFENTZA 5 X5, LA
V=T 12—V IRESGART 2=V TRERY ¢ F— N EFINVERER, BREBEDOYIaL—
aVVATLICH UK EBA L, &5, ZOME AT LEZFIAL T, BEARETERESS
EHT BBEMNT7VTY XLEZAVZH L MIMO Y A5 LEZEBEL, FOREHEER, 5l
HREFIM B 1T > TV %,

AFE, FEEOX > TR EE> TV,

1B BREEVATLOBEICDONWTIHRRTWS, FiIC, VAT LAOFREHIBWT, BEF v
KDY 2 L—va VEFNVOBEERIC OV TR, BIRDENFICOWTICER LTV,
BLER BREEVATLONETMICHETH S, HRF v XVREBICHET 3 EANZHIHIC
DNTHBRTWB, FYRXNVETNVE, T OD LA —T 22—V UTRUESARAT 2=V VTR
EARV LN TVBHAMIMO Y A7 LIk, M7 V57 2RATE LV 5 T Lhb, BEPSE
BT, 7 7T FRALOMEBFRTIHFESRKELERT S, £z, GRERBICEIT 3BEYOZEH
BIREMD R, CRERICHTIHEBOREIICL > T, BERENKELET S, FhoETE
BREGEEIC, D OLDERICFHE L 20N Y+ F— TN EFNTH 3. ThEDETIVOREICD
WTEEHIALTWA,

FE3ER BELRLFAENTVAERES VAT LOERBRICDODVWTHRXRT VWS, BT
&, MIMO ¥ X7 1s® OFDM Y A7 LA FIBENTED, ThoD I A7 LcBET 5 3HBHT
bhtTn3,

55 4 EiX, B4 7T MIMO Hifflic DW TR L TW3., MIMO £, Z2RIM7E & A 18— F 5=
KA WEBETRZLICFIHTNED, KT 3 LBERAEEA LT A=00EME, ESHEEEHITT
T=DEMICHTEhd, FC, BET7 VT THRERET VT D RBDBAREET VT
NRET VT TFHIDZBNEEORFHEICDVWTIHAL, 51, BEZENRE T, BEkicids
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LW ENTW, 2E7 VT THENREET VT HRE D BVWFED, RABBEEMCOVWTHH
BHLTW3,

B5SER, AMER AT LARKERENT VS, BEMA7 VTV XLICET %, EARAERICD
WTEHBHLTWS, -

B6ER, BENT LIV XLZEALZHF LV MIMO VA7 LOBEZT-> TV, BIEMN
7NN ALE, ZERDOMIMO Fa—XICEBAIhEH, ZOBOEREZERICT 4 — By
V5B LT, BRERBEEVATLNERTESR L LEZRLT VS,

8751, a7 VTV ALEBALUER MIMO ¥ 25 LOMEETEE & (LR F 1 & O

FHEZITHN, AV RR7, 7O FT7REGRE, BRAGREBEEZEE UM LUZER, BROVRT
L, VRNV LIS —EB/NZ BN S, RO LINVEREEIERTE 2R MEES XF LTHS
ZENRENTV S,
BIEWR, EETV7VTTHRIVDZBET VT THNZ UV MIMO VAT LIEDWTERLTWS, T
DERFICBIBERBDI AT LTR, BEAN—Ty MHIBHBEL, BNZAV—Ty FBERT
BTENTEED T, — A, BROVAT LORFE, IHRENEZ1T 5 BEM7 VT XLOEA
&b, DR WETERT, BEAANV—7y hEERTESZ EARENT,

BOER, FEDRFEDE LD L, XPEDRERIT-> TV B,
kXD, XX Tk, BEA7NVI) X LZ BN ZH L MIMO S#BEES A7 LZRRL, &
HIIIRAMBERE T COMETNMEZITS> VI al—va VBERBI S XHROEE - &
EAEEE Y AT LOMREERZ 5, W DhDH LVEMZHESE - BREL TV,

INZEY B, FHIZ, RMREE - ERUKRES I AT LOMRICEAL T, H LW MIMO ¥ X
T LOBRREEHEZITL, ZOEEZR LIz, Chick b, BRIEREEEMcETIEL0ERE
EAREEBTED, HHAE - T2ONFICERT 5L AAEBLONG 5.,

&Ko THER, BERZEL (I%) DZUZBRESN2ERDH LD LED S,
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