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Figure 1 Multi-hop transmission model of V-MIMO scheme
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Figure 2 Two jumps V-MIMO system model
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Table 1 The sparsity of convolution channel

Kp, K, minKj, max Ky,
2 3 4 6
3 4 6 12
4 5 8 20
5 6 10 30
6 7 12 42

3 M EERE

WM EBERA T, kR AR PMER AR — A TR K (amplify and forward, AF) FI1ERS
¥ )% (decode and forward, DF) 101 &A1 PMERBL LR REPEREA R KM AF A2 07E BiME 1YL
JRORKEMUE 5 A E T A AR B, FEORAS 5 (1 (R B FSOR R 75 R 4. L, BB B, e s A HeAs
Wraghn. #KH AF B, B (1) A (2) "

Yp = YrHrp + Zrp = (YsHsr + Zsr)Hrp + Zrp = YsW (hsr X hrp) + Zsrp- (4)
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N by, j=1,2,...,J, WA Ky, NITEDHr, BBREE KRN L, WZREE

h:hlthX"'th. (5)

T AR B FE N
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Figure 3 Channel impulse response. (a) hi; (b) h
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Figure 4 Genetic algorithm flow chart
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Table 2 Simulation parameters

Parameter Value
The number of sub-carrier 256
Cyeclic prefix 16
The number of pilot 32
The number of OFDM symbols per frame 1
Multipath number 8
The number of sending and receiving wireless antenna 4
Population size 20
Crossover probability 0.8
SNR 0~30 dB
Modulation mode QPSK
Cooperation mode AF, DF
W | ]
20 /// 150 — e
g5 —] L o L
E - Z 0| L
2 10L—] L 2 P
z — Eosl—
05— '
0.l 0
4 4 E
4 4
2 2
Numbers of receiving b £ Numb: f ivi 2
§ ° N transmitti umbers of receivin . Anemitti
antennas 1" 1 Num| erzr(l)tenrr?gssml mng oo g 11 Number; I?tfe ;r;erllssmlttmg
2.0 ///
o 1.5 / /
E —
£ 10 ] |
< —]
05—
0.
4
3 4
Numbers of receiving 1 Numbers of transmitting

antennas antennas

5 H,(i,k) i8{EE

Figure 5 H,(i, k) amplitude figure. (a) None leakage; (b) leakage; (c) after the optimized orthogonal matrix

MR PEBAIIR. B 5(c) MR GA FEMRALIESSIAF RN H, (i, k) ICRMERIRE R (R X = 0.2301,
n=0.2257). HIE 5 "W, PRAL IS HE RENE AR D08 1 FESSAE TE A2 AR Uk R k. kel I, 4
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Figure 7 The comparison of MSE with different orthogonal bases
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KT, SRR SR (5B f A, (58 MRS R i, AR, M E 2 2 Al 6 26421
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FESEFMESL T, R GA TRAL S 19 1EAC B D9 15 38 A% i R it el 1 28 20005 0013 S8 A B2 PR R, 92
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Figure 8 The comparison of cooperation. (a) Symbol error rate (SER); (b) channel estimation MSE
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Abstract Considering the channel estimation of a multi-hop cooperation virtual multiple input multiple out-
put (V-MIMO) system, we research and analyze the destructive effect of a multi-hop concatenate channel and
energy leakage on channel sparseness. The decode-and-forward (DF) cooperation method can avoid estimation
error accumulation of concatenate channel estimation. Moreover, the optimized orthogonal matrix with a genetic
algorithm (GA) can enhance channel sparsity. This led us to propose a channel-estimation algorithm utilizing
GA to optimize the orthogonal matrix of the multi-hop cooperation V-MIMO system based on a DF protocol.
The simulation results show that, compared with the amplify-and-forward (AF) method, the proposed algorithm
can improve the channel estimation accuracy and reduce the bit error rate of the multi-hop cooperation V-MIMO
system.
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