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Measurement algorithm in single-axis stabilized platform
of vertical drilling system
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Abstract: For the single-axis stabilized platform in automatic vertical drilling system, under small inclination angle and dynam-
ical rotation conditions, a new inclination and azimuth dynamical measurement algorithm was proposed based on triple axis ac-
celerator and magnetic fluxgate sensors. Considering the effect of different rotation speeds, inclination angles and other factors,
the algorithm was studied by numerical simulation. The results indicate that the dynamical measurement accuracy of small incli-
nation angle is responsive to inclination and true azimuth. At the same azimuth circumstances, measurement errors increase
with the increase of the inclination angle. In case of equal inclination, the curves of measurement errors are sinusoid approxi-
mately and the error would be the maximum as the azimuth of 90° or 270°. The errors between the real results and the compen-
sation results by error function are little affected by inclination and azimuth, and the computing accuracy is improved signifi-
cantly. The theoretical calculation and simulation results show the efficient of this algorithm, which can meet the requirements
of dynamical measurement accuracy of small inclination of single-axis stabilized platform in automatic vertical drilling system.
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Fig.2 Installation sketch map of triaxial accelerators

and magnetic fluxgate sensor
JinsE RN RE SE 1] AT LA R4S A ) o
ARG Sy, W T B AR R 6 f S T A
T A TR 0 R

-G

T= L 4

cot( C. j , (4)

[ 2 2

I:(:()t[mJ , (5)

G(B,G,-B_G,

A=cot 3 <2) :8.6,) , (6)
B(G, +6,)-G.(B,G +B.G))
-B

Tszcot(B:j. (7)

gt 1=0 wF, W= G, .G, J 0, Rag =X
(4) K F TR 7524 TR, G, .G, #BIR/N,
SRR A5 58 A B MR PR A B, Hh R ) A T
(W TR T AMER, MG 5> 4 B, B, JLT- A 32 fii
R, B, THE AR B (7)) BT R G
TR T, 05, UTEF A TS s 18 5
SIS (4) ~ (7) K#HFTIH5E . Sognnes
SEUAE B, RME S 2 TARAS AT TR, 32 AR
A R B R 7 1 5B e MR & B, B, [R5 %
WEELIER B, {55 FHEAT LA T H L, ZESEBRE
Fivh, B e At ffy | 082 A K LT A A0 TSRS



%3545 %4 Fh

e . FAH RGBT TSN BT X - 87 -

JEE B LA— BUIR 6] A B ) 23t MR 15 0 f A9 2
EARA(4) ~ (7) BEATIURVE T L A5

2 IMREENERE

TEREFRIRS S , 1004 6 MRG58 B /Y
i o A T S R S P TE XA B RN
AW 5 5 ANE T B F RS R (A iyl
JBUHE ST B4 Bl A I T VR R B VR A B, S B v

=)

H,

e BBl AR TP ) S A I B & TN B AR e
IS Y S A I 33X I =Tl R A =
FTLATE AR R Wi OF E 2SR AR /N T
cos I=1,sin I=0,WAC AL (3) 7] LIS 235 L J7 7
1A IR AN

G B.-G.B
A= Tl I 8
COt(chﬁGyBJ (8)
G, B, ~kcos(A+T)sin T=k(cos Acos T~
sin Asin T') sin ng( —sin A+cos Asin (27) +
sin Acos (27) ). (9)

K (9) PEE—T0H sin A B LR ALST, 55 T
S =S TH T W38T A3, w9 P s
THIES T 36T N AR5 AR 4 5 — 0
(EH k=GBsin Icos @, D 24 rgfiisa) , Bl

2N

[ 76.(1)B(T)dT = - Nwksin 4, (10)
0
[P, G B, X T #54E
2N
[ 761 B.(T)AT = Nwheos A. (11)
0

ORI A AR R
_ fZNﬂGX(TB)B},( T,)dT,
"o S (12)
[Teqr)B.(1,)ar,
[RIBE, AIAHEARMA 1 B9 ER520N

2N 2N )
. amin[jo 6.(T,)cos TydT, +f0 6.(T,)sin TBdTB]‘
2Nmg

A’ = cot

(13)

K, g A I EE
K(7) . (12) F(13) MRt e 575/
BRIRAS T sh A e A9 T B 1 /7 05 S AR
AL, FEEEEL(12) F(13) MRS Z
R TG T EL T AR R 43 T3 1 B00HT R B R A
(] (B B SR A | ST LB Xl o 3ok A5 RN 3 [ 5

A7 585 B [B] B R A

3 HEMERREIME

ST U Bh A I R A B S B AR
PRGN AR S b T IR g =10 m -+ 577 HbRE
SR B=4.84x107 T, 4 Hb i Wi f @ b 45.5° 5
RHA TR 0.5° 1° .20, F i /i A N 1°78 4K 3] 350°,
B 10 SRAESHR N 100 Hz , B4 HERE 3 E R 0,60
120 v+ min™" ARKUKIEIFGE 10 s, P sk B 3100 {5 Mt
b3 1 #1110 dB, #E3E T E 5 M5 L 20 dB
AN B3 s B R S ARG T
S, Hd miRt M 0. 5° i fa 450, I E (R 5
FIfEMELE R 1 dB,

0.2

- 0r/min

&,
B2
23
= To0.2
w40
L
-3 o
!QCQ

-40

0 5 10 15 20 25 30

B ¢/s
3 mMEEMEERERES

Fig.3 Simulation signals of accelerators and flux-gate
magnetometers
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Fig.4 Azimuth computing errors at different deviation

angles and different signal-to-noise ratio
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