5545 % 5 1) I 7 8 I & Vol. 45 No. 1
2019 4F 1 A Industry and Mine Automation Jan. 2019

NEHFS:1671-251X(2019)01-0040-05 DOI:10. 13272/j. issn. 1671-251x. 2018040041

A TR T AN B S R

R

(L iR EWE SN A AR EFEGLRGE, EHR 400037;
2. PRBL THEME R ARAR, KR 400037)

WEAASRAAAERRER DA T FE B ER D RAFRBRYEST T LKL Z (EM-
MWD 12 5 F Al sik IR 5E e R KE P A R E T — T ikt didai =F (SFT-RLS) f
ERATHAERERFITERSEATHE ZMAL 2 EM.3EHMFH, T RIRMHIFZ EM-MWD 125,
ZHEAT RLS Fok AR 4 ANSHATIR R 35 45 M 7T BAKE F B 18], 5F A A e AR 5 /s = SR 3% £ 347 RO A 4R
BRI, AKX LR AN ,SFT-RLS Sk TSI k%A 1 kHz 9 EM-MWD 42 % i 47 8 i& 5 98 0%
Fo B iE G, T B ok ik RIEAT AT ) AN T 156, 98 s, AL T Pri B RO MEIE H L5 FEaF g3 B %k s SFT-
RLSHE* A& mERTWHIZSTS FHILA 115 dB #HEREE A TFIH;SFT-RLS % A& BRIk T %
BB TR TR 2 4390 .3 4R Tk, A AR R F 4 6. 25 Hz &4 6 18] sk % 45 E 8 4 69 EM-MWD 42 5 3%
. A EH M EM-MWD 12 5324 7 T £ 445 ,

KW KT HFTEHMAKEEMNZET,; FRESTHR; THATH:; aERERE; AEREE; 8L
B ek s A8 Mk AR e ko =Rk

432545 . TD655 SCHR AR AR : A

2% R M hE s http: //kns. enki. net/kems/detail/32. 1627. TP. 20181224. 2209. 007. html

Research on filtering of electromagnetic measurement while

drilling signal in underground coal mine

KANG Houging"*
(1.State Key Laboratory of the Gas Disaster Detecting, Preventing and Emergency Controlling,
Chongqing 400037, China; 2. CCTEG Chongqing Research Institute, Chongqing 400037, China)

Abstract: In view of problems of slow convergence speed and long computation time existed in
electromagnetic wireless measurement while drilling (EM-MWD) signals extracted by adaptive filtering
least mean square algorithm and recursive least squares algorithm, a stabilized fast transversal filters for
recursive least squares (SFT-RLS) algorithm was proposed, which was used for adaptive filtering unsteady
electrical interference and power frequency, as well as double frequency and triple frequency interference,
and extracting weak EM-MWD signals in real time. Based on the RLS algorithm, the algorithm uses four
parallel filter structures to reduce the operation time, and uses the weighted least squares error for
feedback to improve the stability. The simulation results show that the SFT-RLS algorithm can achieve
adaptive filtering and adaptive notch of the EM-MWD signals with a sampling rate of 1 kHz, the average
running time of each iteration is less than 156.98 us, so as to realize fast and stable convergence operation

and real-time adaptive filtering of EM-MWD signals; the adaptive filtering of the SFT-RLS algorithm can
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suppress unsteady electrical interference with a signal to interference ratio of —115 dB; the adaptive notch

of the SFT-RLS algorithm can filter power frequency and its interference of double frequency and triple

frequency in real time, and effectively extract the EM-MWD time position pulse modulation signal with

6.25 Hz, and provide reliable data for correct decoding of EM-MWD signals.

Key words: electromagnetic measurement while drilling signal in underground coal mine; unsteady

state interference; power frequency interference; adaptive filter; adaptive filtering; adaptive notch;

stabilized fast transversal filters for recursive least squares algorithm
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