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Tab.1 Emergy Input — output of Zhengzhou agricultural ecosystem 107 sej
W H 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 10 4L
[ PN 76.01 76.71 79.98 79.74 80.79 79.98 79.24 79.73 77.44 79.37  78.90
DGR 10.42  9.36 10.78 10.75 10.47 9.6 8.9 7.91 6.73 8.25 9.32
AR 1.59  1.10 1.49 2.04 1.65 1.62 1.43 1.12 1.24 1.34 1.46
Hi ek 1.80 2.05 1.47 1.43 1.00 1.0l 0.97 0.8 0.79 0.99 1.24
H1 T k 7.03  6.21 7.82 7.28 7.82 6.97 6.49 5.90 4.70 5.93 6.61
NG 8.23 8.18  9.38 9.3 9.29  9.29 9.3 9.29  9.26 9.24 9.08
AATEH TALHHIRE 40.59 42.84 43.94 44,79 45.3  45.87 46.11 49.64 50.3 50.95  46.03
EElya] 16.09 17.49 18.12 18.43 18.59 19.04 18.75 21.60 22.01 22.71 19.28
HLAK 9.71  9.75 10.19 10.92 11.10 11.21 11.42 11.65 12.25 12.25 11.05

4 3 1.58 1.74 1.58 1.75 1.72 1.81 1.86 1.8 1.91 1.91 1.78
A 4.12  4.08 4.06 3.8 3.90 3.81 3.87 3.8 3.73  3.75 3.90
A 7.20 7.80 7.96 7.69 7.68 7.58 7.71 8.01 7.73 7.62 7.70

A A 0.33  0.35 0.37 0.35 0.34 0.32 0.33 0.34 0.34 0.34 0.34
=R 1.49 1.55 1.57 1.70 1.8 2.0l 2.08 2.25 2.26 2.28 1.91
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I it 0.01 0.01 0.01 0.01 0.01 0.0l 0.0 0.0l 0.0l 0.0l 0.01

A B B A HLAE 16.77 16.33 15.88 14.9 15.73 15.22 14.94 12.9 11.15 10.95 14.48
BEMEF=H (Emy)  107.85 117.03 126.07 141.43 158.96 159.56 210.93 217.2 240.3 259.13 173.85
AR Ml 2 44.38  46.01 45.59 46.36 47.45 49.29 50.26 50.49 50.79 53.03  48.36
R 0.41 0.41 0.71 0.1 0.09 0.1 0.11 0.03 0.06 0.05 0.21
&b 58.57 64.54 73.1  88.2 104.01 100.89 149.52 153.98 175.19 191.56 115.96
7 4.49  6.07 6.67 6.77 7.41 9.29 11.04 12.7 14.25 14.49  9.32
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Tab.2 Emergy indices of of Zhengzhou agricultural ecosystem

BEH F5 b7 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 10 4
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- ESI 1.05 1.00 1.05 1.12 1.25 1.18 1.49 1.23 1.17 1.33 1.19
ESI, 0.81 0.78 0.8 0.92 1.05 1.00 1.32 1.09 1.07 1.22 1.01
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Emergy Analysis of Agricultural Ecosystem Based on Ecological Environment Loss

WANG Huiliang, WU Zening, GUO Xi, GUO Ruili

(School of Water Conservancy and Environment Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Emergy analysis of agriculture ecosystem was a hot topic of academic group nowadays. Concerned
with the loss of ecological environment, an improved emergy analysis of agriculture ecosystem was proposed
based on the calculation of agriculture ecological environment loss. Taking Zhengzhou as the example, this pa-
per discussed how to apply it to practice. The results showed that the average ecological environmental loss of
Zhengzhou from 2000 to 2009 was 2. 44 x 10" sej,accounting for 15.47% of economic emergy out of agricul-
ture ecosystem. The method was rational for its conclusion was in agreement with the domestic and internation-
al research results,the proportion of agricultural externality to agricultural income was 6% ~30% . Given the
agriculture ecological environment loss subtracted from economic emergy output, the average Net emergy yield
ratio EYR, fallen from 2.86 to 2.45, and the average emergy sustainable indices ESI, from 1.19 to 1.01, in-
dicating that the influence of ecological environmental loss on eco-efficiency and performance of system was
significant.

Key words: ecological environmental loss; agriculture ecosystem; emergy analysis; Zhengzhou
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Tensor-Based Semi-Blind Channel Estimation Method for
Three-Hop MIMO Relay Systems

MU Xiaomin, LIU Yue, LI Shuangzhi, ZHANG Jiankang

(School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: A novel semi-blind channel estimation was devised to jointly estimate the channel matrices of all
links in a three-hop multiple-input multiple-output relay system. A PARAFAC and a PARATUCK2 tensor
model of the received signal were constructed, and the proposed algorithm used a two-stage iterative fitting al-
gorithm for tensor model. The ALS algorithm was used to fit the PARAFAC tensor model in the process of esti-
mating the compound channel matrix. Then the TALS algorithm was used to fit the PARATUCK2 tensor model
in the process of extracting all the sub-channel matrices. The proposed algorithm could loose the limitation on
the number of antennas at the destination node. Moreover, compared with existing methods, the proposed al-
gorithm could avoid error propagation as well as improve the spectral efficiency with few pilots. Numerical ex-
amples demonstrated the effectiveness of the proposed algorithm.

Key words: MIMO multi-relay system; Semi-blind channel estimation; tensor decom position ; two-stage itera-

tive algorithm



