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Table 1 Algorithm of before and after cluster

center numbers and time
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4 2000 670 4 4 2.05 0.98
8 2000 710 8 8 3.64 .58
16 2000 628 16 16 7.70 2.59
3 2000 688 3 33 15.32 5.51
64 4000 1363 66 66 7.86  26.04
128 4000 1372 128 128 20136 69.99
256 8000 2750 260 260 1076.52  393.43
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Fig. 1 Error square curve before improvement

o 10 VAR 16QAM , RS 15%, E/N, 5 dB
6.485

6.480

6.470

T
6.475 ‘
|

HENEREL

6.465 K
6.460

L.

6.455

0 é 100 15 20 25 30 35 40 45 50
BRUE

B2 f B RS R R iR 22 O Al &

Fig. 2 Error square curve after improvement

of the algorithm



22 44 RSN S TR R R IR MQAM {5 5 H IRBI BIE A 215

4.3 ETFEH MQAM 55iH37]

FRAEARUERY R AGKE AN 5] B B0 941 11 5 5 19 R
(BRI 3 AN [F] RS AN 2 s o %) AN ] B ) 74
HME SR R AR G P I B 5 1% 98 1 7
A FE R TR &, 2553 1 FR 2 ol LU
O FARBT R S5 o B2 O E H e, U Ak
] 100% , 4 F i B 5 5 /4 2 0 B H A R
B, JELR AR SCHR H 1) 5 T2 42 1 o o SR 53 1 R
NFATIIRTE 95% Ay o PRI, FAL) 2 A I i T2 47
AR TRUR AR 125 7 3R 28 v O 80 AN ME B I RE 0% 1 7 3R
il AN BRI L G IR B, SR TR R A

*2 ETEEEEFEZERRRZE
Table 2 Recognition rate based on constellation

diagram circle radius

AT B R, R PRI
4QAM 1 0~1.6 100%
8QAM 2.2 1.6~2.6 100%
16QAM 3 2.6~3.5 100%
320AM 4.1 3.5~5.6 100%
64QAM 7 5.6~8.1 97%
1280AM 9.2 8.1~12.1 93%
256QAM 15 >12.1 95%
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Research on Blind Identification of MQAM Signal Based on
Semi Supervised Clustering Algorithm

LI Ping-ping, SUN Gang-can” , SHEN Jin-yuan, ZHAO Hai-dong
(School of Information Engineering, Zhengzhou University, Zhengzhou 450001, P. R. China)

[ Abstract] Traditional clustering algorithms were used in MQAM ( multilevel quadrature amplitude modulation)
modulation recognition of signals; the number of iterations is more, particularly to the high-order modulation sig-
nals. To solve this problem, a method of semi-supervised clustering was presented to reconstruct constellation dia-
gram. The initial clustering centers were determined by the subtractive clustering adaptive. Around them marking
part of the sample point and given membership value f;,, the value of parameter a of credibility labeled was deter-
mined according to the number of sample points. With f;, and « to monitor and update the membership of the cluster
center, iterations of squared error function reduced by 1/2. When identifying at the receiving end, the modulation
recognition method was put forward based on constellation radius. The method can cope with the number of initial
cluster centers inaccurate well, rather than merge with or split cluster centers. At the receiving end, extracting
characteristic parameters R and compared with the standard parameters R_, the recognition of MQAM signal modu-
lation was achieved. Simulation results show that the computation time is 1/3 of the traditional clustering algo-
rithms, the modulation recognition rate of 4 ~256QAM signals over 93%.

[ Key words] modulation identification semi-supervised clustering MQAM signal
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Wellbore Temperature Model Study and Application in Heavy Oil
Thermal Recovery Well

LIU Guang-tian'*, SHAN Xue-jun’
( China University of Geosciences ( Beijing)', Beijing 100083 ,P. R. China;

Sinopec International Petroleum Exploration & Production Corporation® , Beijing 100029 ,P. R. China )

[ Abstract] Exactly predicting wellbore temperature can guide choosing appropriate oil production technology in
heavy oil production process, prevent oil wax and tackification. Using convection-diffusion model calculate annulus
fluid heat transfer between tubing and rod, two-dimensional unsteady wellbore temperature distribution mathematical
model is established. And the model realizes numerical solution through control volume method. The calculation re-
sults and the measured wellbore temperature coincide satisfactorily. Through analysis the influencing factors of well-
bore temperature, the results show that the entrance temperature and flow rate has the most obvious influence on the
wellbore temperature field, there exists an optimum range of hot fluid incorporation deep and the hollow rod cyclic
heating method is better than that of casing. It is of guiding significance to improve the efficiency of oil production
in heavy oil wells.

[ Key words] heavy oil thermal recovery wellbore temperature model application



