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Online compensation of acceleration on error while drilling based on MICOA
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Abstract: To improve the measurement accuracy of the downhole accelerometer, a method for online compensation of accelerometer errors
based on a magnetic-inertial coati optimization algorithm is designed. Firstly, an error compensation model is established based on the
sources of error; the constraint conditions of the gravity angle and the magnetic-gravity angle are established using a gyroscope and a
magnetometer; the difference between the true value of the acceleration and the modulus of the theoretical value is set as the objective
function. Secondly, based on the coati optimization algorithm, the initial search boundary for error parameters is determined according to
the recursive gravity acceleration, and the boundary is narrowed based on the relative distance among the current error parameters, the
optimal error parameters, and the boundary values; a boundary point selection is designed to screen the initial error parameters, enabling
the algorithm to initially search in the direction of high-quality solutions while retaining some inferior solutions to increase the diversity of
error parameters; in the global exploration stage of the algorithm, parameters are designed to adjust the search range of accelerometer
error parameters based on the error between the current error parameters and the average error parameters. Finally, the ratio of the
modulus of gravity is set as the threshold for deep development, and a Gaussian mutation vector is constructed to enable the
accelerometer error parameters to break out of local optima. Experimental results show that after MICOA compensation, the accelerometer
error decreases, and the range of inclination angle decreases by approximately 62. 5% ; at different drilling angles, the root mean square
error and standard deviation of the inclination angle can be maintained below 1°.

Keywords : measurement while drilling; accelerometer; coati optimization algorithm; error compensation; inclination angle

ki H . 2024-03-13  Received Date: 2024-03-13
# BATH  HRK ARFIAES (41672363) 4 A RFL#EE 4 (232300421152) 51 H #e )



- 188 - LSRR R e o

539 &

0 35l

il

MEMS 5P A% J s DR AR FRU/ AN | DIy 8 AR AT i v
R a8, PR 22 U Bt 2 R o B S e e
AL AR I B B AN DB o) 458 ) 2R 6 B I i B 1
AHAGE IR B B, s R T % F
FrBE R A S5 e 2 A, 346 25 32 3 D PR (st A
gl B PR ) B RE ) AT o8 A o R A T
FEAERRR 22 R HL S RS BE AR A A1 Rt
T BRI B TR 22 SRR M

H I, AR 2202735 R X 0 3 8 115 2 kA R AT R F
FTo Zhai T FH R PUNNE BE S5 00 B A A R
SARBE N 7 WS B A S v (BN B A 1 R e SR
Mo Sun A5 IR ABLOR A T 2 10 32 AR5 45 31 ok
JETHR2E SR B EOREAE AT & B R R0 A, A5
TS BA25 RASHER . Dure 55 (1 FH DU A A 1
SEMERE IR E A R Z W T RRFELR. el
S5 RI FRTEBR R 11 38 18 TG 8 R A% 2 30 I8 Ak Do sk B )
PN RE B B BT 2 0 T S RO e PR R R R
SRS R 1R 2 TRORE AR R S R R Xk
SE R AR T SR B R A e R, T — R S R
Z 8 T MR BT B AR 2T A 5 B B A Y
WU, IEAE SR B FE R BRI TR A i | O i 22 A
DCRBE R T 0 B TR 22 B 80 R 5, Qiao 21
I Zhao A5 43 5 F Bl k4 105 530 55 otk 1 RS 0k
X BE TR A WSSO B SRS R AR AR v AR S
AR B A G ) 3 Rt 1 N g R R S
SR P A A X =l B T AT AR E , BB RS AR
BRZESHORG B (HRNIE 1] T B B4 12 30 458 T S 800 3h 45
ARk, A S ) A O Rk B R T R R
B B & TR 22 S (R R e B ZORE T iz 471,
2023 4F , Mohammad 25" 2 Hy 7 — RS 401 358 AE £ A adk
R EEEAT R RS R S e BRI ARSI (coati
optimization algorithm, COA ), {1 %, Mohamad aliel
COA AL SHL, JAs i e S H U & 1 % S ML
TN P BB, Houssein 2517 i B 3l 45 X} 57 24 ) B 5
COA M2 RIRE H R LG 1, #m 1Rk 43 25
fif. Deng %5 VK HALZIHLHIZN A COA HEBRZ h, Ab B
LA Z Hnm i, R 50 Pareto T A%, 1w I,
COA HATZ Rl M, H COA 7 Fifi &5 I o v [ B 25
BN R R B, EL A 2R SR AN 5¢ 4l T Bt i i
JETHR2E S BN TEL SR

PRt 35 T — G A8 P 4K 59 5% BB ( magnetic-inertial
coali optimization algorithm , MICOA ) B4k il 8 2 1178 26 b
PESA R RS | B B8 SORI N B8 BE T 22 [ (4 ¢ JR T

g [n] e A S R T I AR A R R T
B th it AR s 80 BEE o S BRI a6 1L, 58 1e
HETHRZESHA S bt BT AR R R
SV BIRES RN 2 RAR R Y Brsct [ 3dE b
SRAE IR I DR I 250 Rl /MRS,
VB OB TR BE T 4 B, 5 2 — o Ak PR I A T
1 U S A AR i i B R B A AT, DT i e s iR
ZEZ RO IR L

1 MEETRERE

BB 00 BT F =Bt s T, = A B RN =
WERIT AL, 2% A bR R MR AR AR &R (0 = x,7,2,) ,
BB R Tr 10 Ry Z il U B L0 3 Nl g ST Bl HL Ak
FR&R (o = x,y,2,) , WK1 7R,

BT R/ B R I BT
Fig. 1 Magnetic / Inertial MWD unit

a=(K+S)a"+b+n, +n, +n, (1)
Hr, a' = [a),a),a)]" Fm = Rhm sk 5 i m i
fH(¥fg) 5 K = diag[ K, K, K, ] J005H 451

0 /1, I.
Wiz, =1, 0 [, | 8IEERRE; b=[b,,
Lo 1y O

by ,b. 1" NI R (B g ) ;5 @” = [ar,a),al]"

I BE PSS (B ) s my = [ om0 A
IR AR SR 2E (L) s m, = [y, n, n. ] R
IR R 22 (L g) s my = [0, oy, n ]t R

P 0 TR 22 (Hufiieg) . A BIRITT LU it 75
B ERSEA RER TR fh AE T, i
RS BRI AL RS RS it R 0 B
BLis2E . BERRAR RS I 0 DU RS 1 72 BB 22 1y
SRR A RS SR e, IR 2 5
BT AR BA, = (K, 1, b, ]" I
{4 MICOA SEH:AOM% .



51 BT MICOA 1Y BBt I B2 TR 22 TRk - 189 -
Xy =
2 Bﬁ%ﬁbuﬁgi-[-i?&%%ﬁ;ﬁiﬂ X, T (lguanaf -1-x;), F]gumg < F,
{ Xt (- lguanaf) , HoAty
2.1 AREH
N N :
HTIRIRSD T B b ety op 0=l o+ 1L -+ 20 Ny = 1,2,000m (8)
BRI i HH A TS AL B R A I €%, A2 oo
AR FESINENE g" Z0id € FH BB ARR T ) &:{téﬁwl (9)

IEEEE g T g” AT I g AT

g =Cg" (2)

lg" xg"Il =1g&" Il llg" |l sin® (3)

Hoh K g" WE IS HE SN, 0 hS% Ik
JE 55 S BRI 7 [ 2 (R) Y e, FEBRARE DT ke
10 90,80 0 B/ BRI g S IR/

T ERSh T AR, G5 IT A B4R 1 BB L T n o 2
i, HE ) S I ff—a il = F Wy —1a
SEAR L M A2 B AR 2 S R O e 2
S NI b= o ST P e e A P 2 v g a SRR = [
WS HH AN TR S 2 R A

G-H=g"-h,-cosy=c (4)

Hrpr ) G, H 533 b B2 )5 () 5 ) 5% 1 G 9
BE, b, J YSRGS R, y HME Z B e R
2.2 BHREH

PRAEAE LT, =l 5 A A 5 T Y
T3 FERLAE  (E R T R A B RO M P Y S
i Y AE AN BS (EAT B 22 o R0 i8R FL(E -5 P (EAR
HZ 25008 R HAR R %™

JA)=3" (lal - 181) ()

Hrr ) n il 5 4L
2.3 ETF COA mEETHRESHIAS

1) AR AL (2 RIRR) 2R e B8 (iR
FETHR2E S 80 WAL O | — 2 158 AE 8 i e R 3 3
BRI (B ICIRZE SR , 5 B M 2= 3 B, R — 2R Y
e BB A AN BT R A S A I I R R 25 S
K () A2 Ak e BB A7 B AR TR 1R 25 S RO LY H A e ER
HIME . BEE PR 0 AR 1k, B H AR AR W i & Bt
{3, i AR L B B T, Rom BA IR B 4 Ry me i n
HETHRZESEL

P1 P1
Xi X =

=%, 1. (lguana, = I - x,;),i=1,2,-,

N R (®)

lguana(";lguana;; =lb, +r+ (ub, —1b,),j=1,2,---,m

(7)

x,, SRR TR 22 28, o I 2 U RO
EEEHHRE B, o (0,1) 2 HIBEHLAR, B 255 A
RSB K | lguana, TN R4 R R IR E B, 1
BOMN L 822, - | T B guana® WA
B WP BRI IR 525 20, e B
HE PSRN A TR 5 25 5 MUK A 985 4 75 S X B,
1% T Rk RS

2) BB R (RMIF R ) 40 A E 4
U, e A B M R BRI 3 He % 2 R
SRS X T ST 0 R o BB 7 2 T 22
S R R S 22, B B FE V2% 2 BOE 73
SR, 25 K ALEERD

t=1,2,,T (10)

bl = J’ub{arn[ — j’
! t

XPowl =, + (1= 2r) = (Wb + 1 (ubf™ -
b)), i=1,2, Nj=1.2,m (11)
HHr, b, b, 53500 A P R 25 SR R FL Y
LRF ¢ BT 43 500 T R A 2 AR BOR
RIERREL; B Jo SR Al =X (9 ) T 5 o 3kt B 13 2

3 ETF MICOA NiEEIHRE SRS

AR COA FEAABMB N2 RIRR 5 RTITF L
RETT BT RERERIE T 7R LR B U B2 1R 22 28U A
—E MR BRYE, R, et — R AR M R S e RE Bk Al
JH MICOA R BIIMEE B R 22 SHOR AR A 2 Fos .

3.1 BRAFREKR

M TAERERGERGE T 0 B I (e A T PR 3h
ity AR TR 22 3 A X LR 30 S 56 R PR
RS PR — A AL R W S AR B B iR A i
SRR B C) ST AL T R B gt AR
(1) AR R RUSRAE 245 3 12 4EiR 22 25004
R R AR E R R

ub, = max(g"(A4..))

- (12)
Ib; = min(g'(A,))



190 - O G T = %39 %
IRESEUEGNIZIRE .
VIHACHTE ¥ A7 7, HHOERE L [F(a)) 14
{8, FUFI AR R @ = min P ) ,1 (14)
e ij
‘E%ﬁbu@gﬁﬁﬁm&%é}ﬁ, T %, =lb, +ub -z, (15)

B (13)2}%%1‘215‘%

Y

A \

) A (16) BiEM

R (7) BEMLA B

S MR % Y
TR ® THimE R © R E IR
iR B HRZES
TR (0) L
DSH R THR 22 SR AT

A (10) TS B i
WESHILR, AN

AD WHEMEEIHRES
FOUrEA R (9) FHhrE

Y N

i= i+l

R | TR | R (7)(18)
R o< < 1> FEAHE 3 24 A o
Tew ASE S

B2 5 MICOA Ry B e 22 S U ik i fe
Fig.2  Accelerometer error parameter identification

algorithm based on MICOA

. | ub. =« .1
ub’ = max(g'(A,)) -I ub, - lguana, | - ————
! ’ ' | a,; — lguang; |

b, —x, ;|
| lguana; —x,; |
(13)
A, 72 AE S A E I R 5 2 (1) 75t A e B2
THRESBI S HAH, ub' 16, W NEHZ G BT
Bl w,, —x, | AL x, — x| 0 BB SR R
WREESRBE R, 5 21 89 3 X0 YR iR 22 2
Hr 5 bR BRI R R 25 SR AR B
B RPN 1 B (B AR
R X FEAR RN A S B L E SRR, I 5 %
RN AL, EGHINEETHRE S B RIR %S
SIS UR R ST NINIVE: - PN 1B ST i B U R UL & P
s B AR/ NSO A A o 2 SR e RE Aol e R A 1
FRIN AR SO I B 20 A I R R 22 S R
RETEA A SR IX I R e — e R B TR
3.2 SRR MBL
COA B3 Pt B8 7152 2 2 B ) i Ak 2 BB AL 3
EH(H T BB EREE T b R 22 AT BEDLAI IR 2
SRR A , X T RE 2> 18 R B W1 R ORI O 1) 3
AR, SN BT AU SIORS B . O 1 B3 N B R B
B B8R R B o B R o Bl B WA e s R

b, = min(g’(A,)) +l lguana; = 1b; |

X, A % B X ST fif F(x,;),F(x,,) 53 5 R I i
XESTARAIERBEME, r N (0,1) ZIRIABENLEL ; BENLET 1
N TR ZESE 5, T8 R B ST i 7 38 7
FEMH, Y r < o BF, FRIEZ XIS 2, MRS IR AN
AR o A3 o ARSI B T o A Y )
T8 ER DL —E IR L2 2 B T s B iR
ESHB R,

3.3 BENISHEERSH

COA BE M AR 1 B (ER AT R sk 4 /N i i
FETHRZESEGER P, FEVLIUE M 1 82, (HXERENLIR 2
T TR 2ZSHC M 22 K, BG4~ BEL
E A REE SR BRI TR 2ZE SR, AT
ReM AR T AR S BRI AN R 1T S
INRSIESE L 2

F.-F,.
“F,. - F.,

Horfr, BN BT Y R 2E SSRGS N A, F
N HFNRZE SR IR /ME, F,, TR 2E S 80071
fl, AR SR 22 2 80U TR 22 S 500 1Y,
Vi BH MRS 58 R T A B RAT R 2Z BN, B kN AL KA T4l
E Rz, U YRR ZE S BN R 22K, N K
KB 7B KB &,

3.4 R®RAFEK

5 AR R T, BBk S WnE R 2 S5
AR MU AR, 5 A5, RS S AR, R
THEREEEWNREIF AR, 23— A B J5 R
RIS BT B AR 25 S0 H A 5 s 5 P
ASCARR A HH PR 2 R R 4 M P B 0 o B P = HR s R
WATFEBME m S HHFRE RS, m BEEEE 1,
VBB 0 0 3 B8 1R 25 S HOMBER . XY m 3/
A, U BH OB fe L 1R 25 SO JRy b de AL , ) s v B A8 S
LN R iR A
g’ BA()) |

I&g"(e) |l

(16)

(17)

m

V:

2 (1),0.5 <m < 1

x; (1) —fo(t)
2

N Jw -l (1) —x?J(z) I) ,0<m<0.5

(18)
Horft, g"(BA (1)) 72 U B e 0 152 25 2 M
PO STIEFE , (1) x, (1) 425300 ST i 22



513

FF MICOA Y BE RS s 1R 22 7R 4 A M - 191 -

SHOGTRIHLERE IR SR,
4 KB5S

4.1 IRTHEFXE

R T B UE MICOA TEZEAMEA RS RL 3, it an
& 3 Rt sl 55050, KB BREES I 1 2T [ TR 5
& (B HEIRA 2 b7 kR sh B RT3 |, 3% B HAE
AP BB AL ERS), RS IR E IR E Y 1~3 mm,
KA 30 Hz , 145722 R S R0 120 X 50080 75 Ze b
Gt — 5 P EE LRI BN 40, f K AR B Bl 800 WK,
HRAE 30 min, B 150 s BIEHRIEAT /07 .

B3 A

K3 Rshaik
Fig. 3  Shaking table test

COA——MICOA

----- B 5 - - - PSO

XCRUNTRSE (m-s?) YRR /(m-s?) ZHh0E E/(m-s?)

o 30 90 120
B E)/s

B4 dRshGEmTh X, Y, Z Sms B e R
Fig. 4 Compensation results of X, Y, Z-axis

accelerometers in shaking table test

HAREBLR | JEIA AR5 XY WS R 0 m/s?,
ZHNZ509 9.8 m/s?, WA 4 R iR OR & 7R AR 4k 3
A Y RPN, o R = g AT A P AEE R 30 A
gy, e TRE S S AR N TR R TEdk
SR AL, XY Z b T A O T BRARL(E

It HABFAAERIES T, X2t TR E 5 PR T A
PR 2 Z AN B E RSN G IE AI FE g S & 4 WL
F i, AR T BE R 3% (particle swarm optimization , PSO)
Il COA L 1R 22 S B AT AME Z 5, IR S T 1
PR, T BE T At TS AR 5 A R AR 22  MMERRICR T AN ]
S, Mg MICOA kxR 2ESBAMEZ 5, iR 2E W] I
TR, UL TIZRETE IR S IR T REA I MR 22 S E T
LA RIE,
4.2 HEHSEHLE

WNIEL 5 Fivs, g T ASDUE ) 3 BB HE , 4 R BE AT
AE B RN A7 2 ) TR 7 1 B J2 A A0) L S5 b 5 2, L
PRI i BT [ SE /N B ILBE AT L LB R Bl T e
B, RAEIAN 30 Hz, FIREALRLBE Bl 40, e R
BOSE N 800 W, 3 35 SR A B i A Zorb A, R AR
30 min, FEFEH T 100 s AU 24T 70 BT

o

K5 LR HESC R
Fig.5 Simulated drilling experiment

E 6 s, IR TS A K B, T
S R RIS S 2 B T BARL(E, X R W A2 1) 3 PN RS
B EGE S A MR 2 MpEYLR 2, [ H
PSO F1 COA SEAMEZ 5 I B v A58 & A o3
W 2 MICOA #MEZ 5 s BT = Ak iR 2= /N,
it — 28T PSO,COA \MICOA 7E £ BETE s () i i
JETHRZESHCS R S EAR ARG 1R 25 S 8O E
YEXT H, 25 53R R Y aa ATt Rl an & 1 i, AT DL
S PSO BEA TS BRI IR 25 5 B A R ik e, i
I A K, M2 R, COA B ik e Sl FE d b, iz
ARl As s (0t TR AR L BED LI R, 18 230 A DL 48
RSHEE H3Z BIREHLIR 22 B2, 25 B AR i e
1M MICOA 3 33 AN W7 ) 8 48 2% 71 3t e 40 ik 5 =X 5
A BB RSEL S ATIRATE K, AN T in ek
FETHR 22 S5 25 [ Z2 RE M 3R TR T WA IR oK
BE A — M,
4.3 LEhIE

Rt — L BE MICOA B 3E 7 SE PR, i BR5 b i 5
FHPE S L3 e O VR S o B B R R 4T S 52 50
WK 7 fos . BCESRFEIAR R 60 Hz, I FF2R S8R



—_
N}
[\

LSRR R e o

39 &

5 - RIS S - - -PSO—— COA ——MICOA

ARl BE/(me5?) yigh s B /(m-s2) Zﬂ]i]ﬂﬁlg/(m-s'z)

B i) /s
Bl 6 BT X\ Y Z R ML

Fig. 6 Simulation drilling experiment accelerometer

compensation results for X, Y, and Z axes

F1 IMEENMEEITHRESHOPHRER
Table 1 Results of the identification of accelerometer

error parameters using three algorithms

RS HAH PSO COA MICOA
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L., 0.0034  —0.00 0.0030  0.0033
b, 0.011 7 0.011 2 0.0114  0.0115
b, 0.086 9 0.084 9 0.0853  0.086 6
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Table 2 Root mean square error and standard deviation
after compensating with different algorithms

from different perspectives

Rt iR JE3t

st sk oy PSO COA MICOA
R RMSE 1.77 1.33 1.12 0. 64
0 SD 1.51 1.18 0.92 0.41
R RMSE 1.83 1.35 1.17 0. 69
30 SD 1.57 1.29 1. 08 0.52
R RMSE 1.87 1.43 1.30 0.77
» SD 1.61 1.26 1.11 0.58




FF MICOA Y BE RS s 1R 22 7R 4 A M 193

i

7

Sh A DR I o S 0 A ) A, BT

T —Fh T RE M K S 58 AR TR I IR 22 A R AME T 1,
1E COA JERE [ WM T AW RS ERgZ 5, 17
T TN TR 2 S B HE R T S B R L AR 3
5L BRI S 5 DA R S SR B UE T IR A AR
PE, HAEANIR) f B 5 A AT i B2 e 0 50K 2, HLA —
1 TR HANE . (AFESREE T4 DL R s il A T, S5
RIS PE IR S BB H A 2R SR A 2 B 2R
AR, HI, T —4 T 5 SR A e R S R T
[Fme A8

S5 3k
[ 1] ZHANG X, ZHOU CH L, CHAO F, et al. Low-cost

[2]

(3]

[4]

[5]

[6]

[7]

(8]

inertial measurement unit calibration with nonlinear scale
factors[ J ]. IEEE Transactions on Industrial Informatics
2021,18(2) :1028-1038.

RU X, GU N, SHANG H, et al. MEMS inertial sensor
calibration technology; Current status and future trends[ J ].
Micromachines, 2022,13(6) :879.

e til, X, T H BRI R S 2 R )], ik
gh5 i, 2021,40(20) :56-62.

YANG J X, ZHAO CH. Vibration error modeling while
drilling based on the H model[ J]. Vibration and Shock,
2021, 40(20) :56-62.

ZHAI Z, XIONG X, MA L, et al. A Scale factor
calibration method for MEMS resonant accelerometers

based on virtual accelerations[ J ]. Micromachines, 2023,

14(7) . 1-13.
SUN Y, XU X. Calibration of MEMS triaxial
accelerometers based on the maximum likelihood

estimation method [ J ]. Mathematical Problems in

Engineering,2020,2020(2) . 1-10.

DURR O, FAN P, YIN Z. Bayesian calibration of
MEMS accelerometers[ J |. IEEE Sensors Journal, 2023,
23(12) :13319-13326.

W . AR A8, T RU A B el EL R g
RO [ T]. Il SR, 2023,37(10) ¢
145-152.

YANG J X, CAI J P, YIN F SH, et al. Method for
extracting gravity acceleration of drilling tools with

Journal of Electronic

2023, 37 (10):

downhole measurements [ J ].
Measurement and Instrumentation,
145-152.

Jl 55 W, DRIBE T T SR B A IR AU TR

(9]

[10]

[(11]

(12]

(13]

[14]

[15]

WL RGN BT B bR E D EEITFE[ D] S T,
2020,41(1) .68-74.

ZHOU Q, YAO M L, SHEN X W. Research on field
calibration method for mems accelerometer based on
support ellipsoid fitting [ J ]. Acta Armamentarll, 2020,
41(1) .68-74.

Th—tg BRI, MR, 4. 6T bl 22 0 2% ) MIMU )
IR Z R E S AME TR [T]. Aot 5 1, 2022,
29(7) : 91-95.

MA Y M, CHEN SH, WANG G D, et al. MIMU
dynamic error calibration and compensation based on
neural network [ J ]. Electronics Optics & Control , 2022,
29(7) : 91-95.

QIAOM Y, YAO W H, GAOK F, et al. In-field calibration
of triaxial accelerometer based on PE-ANGO [J]. Tm-
Technisches Messen,2024,91(2) :86-101.

ZHAO X, JI X, NING L. Accelerometer calibration
based on improved particle swarm optimization algorithm
of support vector machine[ J|. Sensors and Actuators; A.
Physical,, 2024, 369 115096, DOI. 10. 1016/]. SNA.
2024. 115096.

(L i I 1 N ey B B R @ I U = B VR i
FRL B MEMS =Rl BE 3+ bn i 77 1% [V ] A28
AR224%,2020,33(10) : 1450-1456.

Z0U Z L, XU X, XU T X, et al. An improved adaptive
MEMS
calibration method [ J]. Chinese Journal of Sensors and
Actuators,2020,33(10) ; 1450-1456.

SR, HRAF S TTAR, 5. ST IFOA 1) MEMS JIIE
JETH TR B AR [ 1], JURTAL 2 T R R 24 4l , 2021,
47(10) : 1959-1968.

DAI H D, ZHENG W W, ZHENG B D, et al. MEMS

accelerometer non-rotating platform calibration based on

genetic  algorithm for triaxial ~accelerometer

IFOA[J]. Journal of Beijing University of Aeronautics
and Astronautics,2021,47(10) :1959-1968.
B, TAE K, M, 45, 25T TAO AYBE S MEMS
INEBETRZESHUN T[T ], T AR R AR 4,
2023,31(5) :516-522,530.

YANG J X, WANG S F, SHEN L Y, et al. Error
parameter identification method for downhole MEMS
accelerometers based on TAO [ J]. Journal of Chinese
Inertial Technology, 2023, 31(5) . 516-522,530.
MOHAMMAD D, ZEINAB M, EVA T, et al. Coati
optimization algorithm: A new bio-inspired metaheuristic
problems [ J ].
Knowledge-Based Systems, 2023, 259, DOI:; 10. 1016/].

KNOSYS. 2022. 110011.

algorithm for solving optimization



<194 - B E S AR %39 &
[16] MOHAMAD H A, M. SBS, HAMZA M Z, et al. COA-  {EE A

[17]

(18]

[19]

[20]

CNN-LSTM: Coati optimization algorithm-based hybrid
deep learning model for PV/wind power forecasting in
smart grid applications [ J ]. Applied Energy, 2023, 349,
DOI.10. 1016/]. APENERGY. 2023. 121638.
HOUSSEIN E H, SAMEE N A, MAHMOUD N F, et al.
Dynamic coati optimization algorithm for biomedical
classification tasks [ J ].
Medicine, 2023, 164. 107237.

DENG W, MO Y, DENG L. A self-organizing multimodal
multi-objective coati optimization algorithm[J]. Advances
in Computer, Signals and Systems,2023,7(7) . 17-29.
DAI M P, ZHANG C X, PAN X, et al. Novel attitude

measurement while drilling system based on single-axis

Computers in Biology and

fiber optic gyroscope [ J ]. IEEE Transactions on

Instrumentation and Measurement, 2022,71.1-11.

SHOKRI-GHALEH H, ALFI A, EBADOLLAHI S, et
al. Unequal limit cuckoo optimization algorithm applied
for optimal design of nonlinear field calibration problem
of a triaxial accelerometer| J|. Measurement, 2020,164.

107963.

&R GEEIEH) 1999 ~2008 4T i
VIS N /3 e U L LA e DA
B e TR 2 b P A 0,
HIFTET7 130 DR R B Bt 00
E-mail ; yangjinxian@ hpu. edu. cn

Yang Jinxian ( Corresponding author )
B. Sc.
Engineering University from 1999 to 2008. Now he is a professor

received his degree and Ph.D. degree from Harbin
and Ph. D. supervisor at Henan Polytechnic University. His main
research interests include inertial measurement and its application
in MWD, power grid movement and deformation monitoring.
BREERR 2022 4F T g B TR A7 4R
S o, B T R B TR A AR 3 BE O
A, EEWETETT ) O B A AR R 2E b A
e,
E-mail; 2571155923@ qq. com
He Ziwei received her B. Sc. degree from
Henan Polytechnic University in 2022. Now she is a M. Sc.
candidate in Henan Polytechnic University. Her main research

interest includes inertial device error compensation.



