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Rapid Initial Alignment Method of Inertial Navigation System Using Adaptive Time Delay
Compensation
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Abstract - In this paper, a SDINS(strapdown inertial navigation system) rapid initial alignment technique with adaptive time
delay compensation is proposed. The proposed method consists of two steps. In first step, misalignment and data latency are
estimated by conducting pre-transfer alignment. Then, hybrid alignment is designed to rapidly find the misalignment
changes induced by pyro-shock. To improve the performance of hybrid alignment, adaptive time delay compensation method
is suggested. We verify the performance improvement of the proposed alignment scheme comparing with the conventional
transfer alignment method by van test. The test result shows that the proposed alignment technique improves alignment

performance.

Key Words :

LA 8
ISR = 7IERAL} ROIAFReRE 212t 58d
EEE B A5 JHE o)8sto] HidY), A9 Al S A9
SHEHEQ IR, £k A AME ASshe RO ddeEd
A AEd AlcHoR Aol difgdss @A FAEL. T
ohA gl Z7Ig0] QFEN, o] & BdEHERe £V A

she g =71ddolgt st

ULt "He 35 DEFEHIASINSG, Salve Inertial
Navigation System)9] FE& Rlsire =788 &Y &5 AY
x-]aﬂu]—t‘ﬂj%o] xi /\}9_5]1:} 7:—]1:1-x-1aﬂ H}mo X-]QEﬂ %—:g 2,5
ISP AR] (MINS, Master Inertial Navigation Syste )] &Y
ARE xIFwor AthEoz AUyt W@ SINSO| Hdg 8
st goltt [1-3].

s EHEA ASEA 2E8/MEe 4= KRB 22 &

Ao 2r1dge floliMe A58, dg€0] SAI0 QELh At
Adda dgdde 4« ZUHE Sl MINSSE SINS AL

=
o HzgEAe FEToRA /|5 BABIN FUT 27180
RSSick ST £ S| RS S fls i
B0 @7EM 4 Hxo WH F@AIZ0 Basih o 3
Pyro-shockoll OJ3] Be) HERZOl Wohe 2% 415e Al
B0l otk E T2 WHOR BRUAEYIIEI A%
BY7IMol Ak [4-5]. FEAEY/IHE FA &

JEioIA A

s

Initial alignment, Transfer alignment, Hybrid alignment, SDINS

i
N

ol
ol

ol gl 7IEEA £8E ol&sto] uiEgds
7o SRIE SERAMO YRIAR] & 8
Aotal, HAHE FERARE 201 28] $EF H|

Eliel 1o A E b= ML SRS =g S = ) IR S|
718G oR daldo] FE Al LAY uZke
gg sdsto] 3 HEgde &, %ﬂ} LS =
AFESIO] Pyro-shock S0l 9Js HSHE =¥ HIF
ol & HY RS JRSEA %Eﬁ%@ olgst
AAE ALtsE7] iEol +%& Wol Fgo] 7kssithe d™ol
L} stAlE 7]&s SEodle 7KSEA E83t0] A9 Vs
of st E2lge x&hotal 7] R0l Ao oJHLh

0]
i

N
o 0
-l>1'

piad

O m ox = on
Mo o o ox

! B rlr

f
)

1p

N Lol 119% o 4
olf
o o rok

Wi E

0 @ i HT oo my LN s rroof
r1r o o

Mehd B =R0NE W15 BABON &5t Fed 3§
BE £ & St FEEGUINE AN, AV £
N SREYMOE AIESEEAET H3Y Az
R HAMS MSHORK 1% BAME HUs £/

ol 7hsd WOl
2 =0 e TS 2rk 28oliE A% KEe
FEE/1EE/MOl tisl AW, 3EolM: Aot 27198
710 AZAY W B ZiE AASTL BRSO 480l

2Es Yeth

2. ASEAL] FEE 2V18d 7Y 44

c ding Auth A ¢ Dot Devel : gukd oz ghof AEEE SINSO R/IFEE QEidE &

*  Corresponding Author : Agency of Defence Development, _
Korea. Aol Z=EE MINSS EgE ®of ZI|AME F6kA Ect &
E-mail: suby0913@add.re.kr =204 FAlshks SSE27dddie A Edu e3dd
Received : November 16, 2017; Accepted : February 2, 2018 S sl JEuos FTAEE 118 11 2T ARRAgEEe V)
Copyright © The Korean Institute of Electrical Engineers 433

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by—-nc/3.0/)which permits unrestricted non—-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



HM7|5tEl=2A] 673 35 20184 3¢

o] ZUHEE ol8% dEdErHy sdoi AEdd ew
eggdol Hed Hgg8zy AR Age nEl Fgstal
dohe Mdoz ARt g3 = 13 st esdde
AR &5 flol nigl Agd agdgda AdRAgE o
8golo] HE X7t & ARKIY A8 Ho] ded de9d
d gHE Sol dg& sdote MECR 2 uol Lol 7t

S3it.

2 o
>4

B ] a4 e [
( vmwews D) sama D)

] HIFEZ Y AR R ( P

I8 1 S5E71880Y 8%
Fig. 1 Configuration of rapid initial alignment method

2.1 ARRREEE

ARG EE e FEANTEES 8l MINSQF SINSQ| HIEH
Zb 9 AIRAE mlE] Eop Adste w0tk 71F0] e
MINSQ| & HHE SINSO| &% FHOF HEFOF Hwalal,
ZIHHE Ed SINSQ AE F&shs AYdd dilHes A
SH3iC. o ‘ﬂ“ﬁo AlZOl = AZx o)A AQE7] mjEo] A
of SRE F& & 139 sgsith. Ao AISEHE SR
= UEE, 5L, S W A dR 5o] Qlon guksog
714E40] %’49& S5 9 AAES A9EE Wijo] ol AR
Aot £ 3 A FE AEEg Alag e A (1) 4tk

HEHSE 102 SEQ), AAIQ), HIEZZE), AIIAA1Z
TFE)

S == (20 + ! ) X" 4 F" X"

1/1" — (o, o) X" 1

6=0

At=0

O71A &' SEHATAC HEQRX), F2 HIF(Specific
Force), ¢"2 SHZIRAC AMRAL wof, & SHEZAOIA A

T PR AKE, o, & SHAFANA Rl thek gl X
45, o= AFEEZ @) 18]1 A= MINSOIA] SINSE
O AIZIAHRAIOILE. EEXZE A8E = BHE £k 2 AA0]
m SEF] AF8Y = S SHFEANANS g AFES
ATE A 298 RAAEE, FHEUA RAIEE, DCM
AAEe 2 &5 sEds0] AUFCE £2 DCM(Direction
Cosine Matrix) AAIAT HAlg ALSSIATHE]. S B A
Aot AuAd ZuiEo EFX)E= SDINS £L9F MINS &%

o] x} &l SINSQ| AMMIQF MINS AHMQ] A2 FAEH, &
Ale Zizt ool Al (2)@F Al (3)oll SIS

=i

02
oz
2,

z, (k) = v} (k) =o' (k) — v} (k) 2)
= ov" (k) + 0 (k— 0t )t +, (k)

A7IM 2= SE SEF, = SINSY S&, o= MINS &

T, g AR aiol gt £%, oS MINS £E0] njEg

(k—At)At] G (K) CP ()
b (k) + AC! (k= 20) G (k) G () A

0 O (k— A G (k) G (k) At

Qn Q)

" Zgem (k) =00 (k) — C"(k— 8t )8 (k) + d(k)&t +v,,, (k) (4)
d(k) = [ D(k)(2.3) D(k)(1,3) — D(k)(1,2)] "

Al (39 AEFENS AAMRAE Al (W8 Zol 3x19] ZH|0|
A WE Hej2 Weke 4 QI 0J71A], A= MINSQF SINS Al
019 ARRIKIYQAL, DK)E ARIKIGQRI] st 3x3 AMAHSE
g, dk)= DRE 3x1 HWHE WSt giolo] DK@23)2
D 28 3¥9l Fte onsith. ¢f & SINSS| Al DCM,
"2 MINSS| RRHl DCMO] XY, ¢¢= ZUEEOA F3
S 2zt HggZE DCMOeRE WErst gt Je2ldl v, 2 AMF
HEsolth. A @1 A @9 HEuEAls delotd Al 5)9

2t
z, (k)
Zpiq = Ld (k)}:Hkxk+vk (5)
017141,
@, = [dvg duy dvy Py Py Oy Oy 0, At ]
_ Ly 0505 Ogy Oile
B l0ss Ly —CMK) d(k)
Elvpl|=0vi=j
E[vlvﬂ RVi=j=k
oJtt.
22 2gt8g

AReEEe Bd 2o HEgzol WA

=
8 IS4 S0 o6l We B9 dEAp &
A AMgdol d@sith 7IE9 TEEA EEHe B



SINS 018 HIH
Y
Nav[k] | Mav[k-1] | <+ | Navlk-Al | -t
B 1 sample A sample
CIOIE OI& CIOIE Ol CIOIE

A2 2
NAv{28}

Trans. KIEE. Vol. 67, No. 3, MAR, 2018

PLVI.CLan

Y
Nav[k-d]Z 0| &3} 01
> OHEE A2 HIL

SINS HEE MEEEFE OO
* delV[3]. DelA[3] 9, At
gy
BLVILCLE

| Nav[k-d-B] H Nav[k-d] ‘--“Nav[k-mﬁl I

NAV{2B}

AHTHEE SO HEE A2XS(d)a 018 CI0IE 72t £

HE 0l= i

a9 2 S8E 4%
Fig. 2 Configuration of hybrid alignment

RAE Fdsohs g8 gHe gxE SHBdMT J8o] ks
s s B K& #He S0 g 7Sk o] BEEE Y
S EUEY 4% Y & Qi dgEggrHe 49 Vs &
BB AE JhscAlt W91zt @RE FE5] Ll El VI
30| F@stil = HxEQ AR 2Q57] tiEd & uol &
dg &58 4 qith

Aeoret estdge Adgdds sdstol Add HgEgz
W ARRIAGE olgstol dEddE EHE 278t = dEe
ok Aot o] YHe JEgEdHE A8 i 7l
S SUE0] A80] ko, niE] FgE HEggda AR
g 7dtom F7h Haldtt A g5k Wz +x Ul gdgo
7bsott). esdd e Al ZARE UiR fA0l Qs SINSS]
RA7E HapPbsst £2 S8R XS YEoU| b 8%
gz2 egdd +d Al AFgcA 211 AgH

7% Hgg4e sYoH AREE AIdRde AdEEgEs

S
N
Ay
1
=
o)

=t
o
-
=
>

X
<
S
|l
I
o
e
o
4
2
g

(&2, XHAl)

|
|
I
|
|
|
|
|
|
|
|
|
NAV{5}E 015101 !
LOUH S8R = 4e |
|

|

I

|

|

|

|

|

!

|

|

|

|

|

Nav[k-d] & 012501
ZOLH SR M

(£, THAl) (£5, XAl

=TI 22 = 5319
RSSEL0| &4t Sl ME(s)
=

\ SINS Tl =3 ‘

OlA7} WalALE AIZRINY jitter7} EXfsl= 22 HEQAL
S7F 4 At 71E9 wHe AITRYE dFs AeE I1E
sto] HEEsl] wi2ol 71s0] & E2, ARIAN0] Hales &
2, Be ARIKA0] & does ZASHE HEo] FEAgEs0
AY2Ed g50] Xotent metal olgist Bdd QXE F0|7]
flsto] AS ols HEE o838t H3d AR Ha7HE Al
oIt

HA] SINSOIA E8E= SESEY AESES O|8d10] &
THEHE Y6k, £4EHOZE ARG SINSY SHE0JE Q]
AR, SE, AA 2210 JIEEHRE A+l 3719 ZH= SINS 0]
SHHo| EREOCR KFSITL e ARRRYEdE ol
MINS@} SINS?HO] HIFHEZHO)Q AIRIKIA (A S 0183t AlZt
Aol HAsS S8sit o] off, SINS olsHEo] AZE HolH
% MINSS] AIZIK|HE SHHUOIEIQL AlZs7]7 dAlGH= SINS
o] HHUOlE|(Nav(k-d)E A5t O] HOHE S48 &
F2 B MEF Al HUolH (Nav[2B+1])¢1 (Nav(k-d-B)~
Nav(k-d+B)E F7I2 MBS} 01714 Nav(k)e SAIFOIAQ]
HolElolH, d= &= HRIZ A&SH AKIHZH(ADE 10ms T
2 HEsE gtolth ojgA FHUolHE Adohs Ol[= itter
HASH] golth e SHAZ AIIRIYPS HASH Ol A
9] SHHE0E (Nav(k-d-B)~Nav(k-d+B)) £ Nav[k-d]E 0]
sto] ZuH Al Auatg sdstal MINSO 9IAl, £k, A

ofo Mg

435



z, ., =Fa, (6)
Py =FPF+Q, (M)
By Fy Oy
Fo= 055 Fyy Opy ®
0,5 O3 Oy
o171A
0 20, +py — 224+ py
By =|=20,=2py 0 Pr
20y +2py  —2pg 0
0 fU fj\"
F12 = fU 0 _fE
—fn fp 0
[0 Qutpy —0y—oy
Fyy=|=2y—py 0 PE
Qytoy  —pp 0
Qs 2y, 0, ¢ SRFEAGNG RATSA 2T

=]
P oo Py ¢ SRIFEAIAIC) ATl Tt BRY SR s
Forfurfy . BEBEACING TSEA E

2 BAE oY Zskol met Cgle Jstd] Jitter HAs
AR HESIth Jitter BAE Al ST 42 A AsE ¥
SollAl Jitteroll Qg @AFQ} HioJojAo] Ot AN RANE FHG)H
71 oY gy Fgo] FREE 4 rh wekk SINSS sl
mEta] Jitter BAE AR HE8Y 22 UIHEH5E g
NZ & ok Jitter DAV HA Al ZHS BUE AE 2L
Jitter BAMS $85HK] 2311 Nav[k-d]@F MINS SHHAHE o]
g3alo] 2y £ SEAY AN SPRAE Adstal Aalst
Ch RAg WE A2 g0 Jitter HAE 857 lah

2B+1709] EEA =HTS S

0.

E™X FHT & &8X9 RSS(Root Sum Square)Zto] A7}
H= HolENav[k-d+s))E A®ictil 1 gte ol&sto] Zrd
B SAXE ALttt SER BEAe 4] 59 sUshH FEX]
ANAE 4] (§)~(103} 2},
I(k+1:INJL"+1}Ik+1(}Ik+11~3k+II{kJ:rL+B{k-+1)71 (8)
i;ijrl :'%k+1 K 20 ©)

Py :(1_Kk+1Hk+1)Pk+1 (I_KkHHkH)T+Kk+1&+1KkT+1
(10)

0714 Pe MEiHs 29 QA ZE4AL Qe 3FR|OILE 1
Z]31 RE ESHFTSOE MINSQ &L QA9 ARA|&lOIT}, Al
H AEHSE 0]8sto] HIdEZle Fdstal SINS AE BHE
Sit}. o9t o] S Ols HHE 0l88t AR HA dhie
AZKN9] Heke FASIAIFI DL Jitter] PeE ZAAIZOZA

B2 =204 AMAe s5x71ddride egde dASsctal
dse BAo] fdl Alde wdsilth. Age A iRl

MINS@} SINSS &=kt AFo] 60km/h Fallshs AEjoIA &
AR TR BLAToA 718 AeEE Y| (Case 1A AIQH
St FERVIFE7H(Case 22 OI8SIY XVEEE Sdsial
Z1E Hlushs EHOoZ ZHSIIE. MINS@F SINS= Z0] 5t
L1o] AIgRIF Qo AzFElslion o] Az A AREgEs
g5t HEE X, Y, Z9 AR #HE 7ISsla, 1 F
MINSS} SINS 2] glo] Aol AIFRITE &A26tAnt. o] o
271A] ATEZA0IA HEAIFAIERE 1027 SHEX o] Q17Fe
g 45EE delslH # 13t 2tk J8lal J" 6~90 # 1
O] AlE BHHOIAS MINS £k, AMWsHY, Z4<sE il
SINSO] 7KSLEGtE &0l TAISHo] HIusHrh FEAIRERH
10% 2 A7l F00lA A5 00] 7Rl £ W 9l
o] YFst g UERACE 1718 IoAE STl IA
LR Z55rt & oA S, AW 83l 7ESERHo]
IA HEle AS 2 4 ok J2d AVsTS s 2R 4
AEQ AMIstOR Rs0] I7 dAshE Zg SEYs ¢ +
ArE Algoll AFRE MINSE 1milg BUSHAXE AL C
H, SINS 452 3 29 ZLth 7|&9 AEdd HHe £503)
AAIQR), HIFEZH3), AIZRAD)S] AEfEsZ FEE 10%F Z
THHE ARSI, 7HEE0] 258 S5 @ AAIEEEA
S AIESIAL Algdak= O3 103 113 Tk Case 29 B2
ole =71dd & EeEEy Zugts UERIQICE A Rl A
Ol ZMFZHTest DolAl HEAIFZAW 7|EQ] AREEEHY

P

(Case 1)& Tilt X9} TIit Y7} WEA IR Tilt 79 BS
FEE 9ot 60% B +HSHK| Eolth vhH, moteh 252
71887 (Case 22 Tilt X, TIt Y, Tilt Z 2% WEA $gst
AL} BAFE2 RS A7) 2o Case 19] A< AYH
dUHE Ao Vs Zdk +8F HiFgEZo] FHHUX
7HEE-o] BEsto]l £EF HigEde Uik Eoitt &

M Case 29 A AIRFEE Saf nigl AZE HEEZq} Al
RHRE ARSI, BSE AIAA Ha7Hol o8 &3
A QAPF Aao o w2y gl Hiddzio] +Esilth
T R AIZ0 FAE FHTest € A AE & 10x B4
ZH5ER0] 9.49deg/sO 2 SOl F43] HHl= FIOITE AlE
At Case 13} Case 29] A H%F Tilt X, TIt Y, Tilt Zo] ¢
Hoh= Z2E HQITh SHAIT Case 19] ZS Tilt X8 Y9 Ftol
Arlso] wSstol 8 ojFoE g]E0] EAStal Tilt Z9]
ARoE FHESIAl O 20% OJAI9] AT AQEE AS
o 22 QIrh HHH Case 29 22 28 AZIKY HAV|HES &
g5t0] A7 F45] HE A0 85 Hggddo] dFst
A |AEH =32 Wol viggZo] mEA ot

£ Edf Aot dErdle 88 A9 SUE0 SHol= 4
oAM= w23l AgstA ddo] +=dEe oIsilrt



E 189 A AFY 2sxd

Table 1 Vehicle condition during alignment

_ g4 AlE 2 102
NE=Eds = H
e Uit 45T RSS) =
Test 1 (FAF7h) 142 deg/s RS
Test 2 (FABFTH 9.49deg/s s
E 2 Aol AEE SINS ds
Table 2 Performance of SINS used in the test
ML BF x £F 7] o
HioJojA HHE = 1 deg/hr
etAl HE e 150 m
ol 55 ppm
HIEE 100 arcmin
Bi=EE] 0.125 deg/rt-hr
HioJojA HHE L 1 mg
SHAA| 5 O
ST el O 150 ppm
HEgg 100 arcmin
A=A 0.3 ft/sec/rt-hr
7 Vn(Test 1)
404 Varest 1
Vn(Test 2)
30 4 Ve(Test 2)
——Vd(Test 2)
20
@
£ 10
2
3 0
(0]
= o
-20—” 7777777777777777
P
-40 T T T T T T T 1
o] 10 20 30 40

Time [sec]
a1 3 xgF FH A] MINS ESEH| 0
Fig. 3 Comparison of MINS velocity

100 + Roll(Test 1)
90 4 Pitch(Test 1)
Yaw(Test 1)
80 4 Roll(Test 2)
[— Pitch(Test 2),
70 Yaw(Test 2
g 60
S,
[0} 50
°
=1
£ 404
<
30
20
10 4
P it T~
0
'10 T T T 1
0 10 20 30 40
Time[sec]

I8 4 X2 = Al MINS AHA] B3l
Fig. 4 Comparison of MINS attitude

Acceleration [m/sz]

a9
Fig.

Angular Rate [deg/s]

g
Fig.

Tilt Angle X [deg]

a3
Fig.

Trans. KIEE. Vol. 67, No. 3, MAR, 2018

Ax(Test 1)
Ay(Test 1)
Az(Test 1)
)
)
)

Ax(Test 2
——Ay(Test 2
Az(Test 2

0 I 10 I 20 I 30 40
Time [sec]
5 Ak =& Al SINS 7KELE

5 Comparison of MINS acceleration

30 4

Test1
Test2

25+

20 4

o T T T T —r T 1

0 10 20 30 40

Time [sec]

6 X ZF3 Al MINS ZEEILE(RSS) Hlxl
6 Comparison of MINS angular rate(RSS)

0.20 4

Case 1
Case 2

0.15

0.10

0.05 +

0.00 +

-0.05 4

-0.10 4

-0.15 4

-0.20 4

-0.25 4

-0.30 . ! . . . T T 1
0 10 20 30 40

Time [sec]

7 Test 1 21} F HIEED)
T Test 1 result (tilt angle x)

437



M7|etsl=2%| 67 3= 20184 38

0.10

Case 1
Case 2

0.05

0.00 +

-0.05

-0.10 4

-0.15 4

-0.20

Tilt Angle Y [deg]

-0.25 4

-0.30

-0.35 4

-0.40 T T T T T T T 1
0 10 20 30 40

Time [sec]

I8 8 Test 1 23t v& H18EZ)
Fig. 8 Test 1 result (tilt angle y)

0.5+
0.4 4
0.3

0.2 4

0.1+

0.0

Tilt Angle Z [deg]

Case 1
Case 2

-0.1 4

-0.2 4

03 T T T 1
0] 10 20 30 40

Time [sec]
O8] 9 Test 1 B (& HIAYZ)
Fig. 9 Test 1 result (tilt angle z)

Tilt Angle X [deg]

-0.30 . T . T . T . ]
0 10 20 30 40

Time [sec]

I8 10 Test 2 23 xF HIFEZ)
Fig. 10 Test 2 result (tilt angle x)

0.10

Case 1
Case 2

0.05

0.00

-0.05
-0.10
-0.15

-0.20 H

-0.25 4
-0.30

Tilt Angle Y [deg]

-0.35 4
-0.40

-0.45

-0.50 T T T T T T T T T T T )
Time [sec]

O3 11 Test 2 3} y= vgE2h
Fig. 11 Test 2 result (tilt angle y)

0.30 -
0.25
0.20 4

0.15 - M/NM\——
0.10 4 W

0.05 ]
0.00 -
-0.05 4
-0.10 4
-0.15 4
-0.20 4

Tilt Angle Z [deg]

Case 1
Case 2

-0.25 4
-0.30 4
-0.35 4

-0.40 . ! . ! . ! . ! . ! . .
0 10 20 30 40 50 60

Time [sec]

¥ 12 Test 2 23 & HIFEZ)
Fig. 12 Test 2 result (tilt angle z)

48 B
2 =Rode AR Haeds St daddare x
71887 E MLt Meret g5x71dar e AREEd
dE Sol F8% gHE olgstol AN @ EgtgdEs +¥ske
HHORE Vg SHB0IA L& g0l Thssitt. & ARA|
A HY7IHE A&sto] ARRFAEEdEA FEe Higdgio]

SEALE MINSOIA] SINSE AYi]= ElolEo] Jitter7t EXish=
A0 At = QRS ASAZoEN FEEESEE AR
Ch Al 21 AotE S52718Y 7IHe 7Is9 47
o] BE =X Wof nigdgio] s=dsk= g &elsilal, o

S U} eg8ge 2e BUIAA A

=
5!
i)

2
Rad
m
A 1y

0,

|
o

fo

e
ol

2
in}



References

[1] D. H. Titterton and J. L. Weston, Strapdown Inertial

[2]

(3]

(4]

(5

(6

]

]

Navigation Technology, Peter Peregrinus Ltd., 1997.

D. Jone, C. Roberts, D. tarrant, C. Tang, C.F. Lin, “Transfer
Alignment Design and Evaluation Environment,
Aerospace Control Systems 1993. Proceeding. The First
[EEE Regional Conference, 1993.5, pp. 7563-757.

Y. Lim and J. Lyou, “An Error Compensation Method for
Transfer Alignment”, IEEE Conference, 2001.

M. I. Yu, C. J. Park, “Rapid Alignment for SDINS Using
Equivalent Linear Transformation”, Journal of The Korean
Society for Aeronautical and Space Sciences, 2007, pp.
419-425.

H. S. Lee, K. J. Han, S. W. Lee, M. J. Yu, “A Transfer
Alignment Method considering a Data Latency
Compensation for an Inertial Navigation System in High
Dynamic Application”, The Transaction of the Korean
Institute of Electrical Engineers, vol. 65, no. 6, 2016, pp.
1038-1044

K. W. Song, C. B. Jeon, J. Lyou, “A Transfer Alignment
Algorithm Using Velocity and Quaternion Partial
Matching Methods”, Journal of control, automation and
systems engineering, vol. 3, no. 3, 1997.6, pp. 238~243

0] § A (Hyung-Sub Lee)
20119 A7|thsta AAbEs &9, 2013
d = thstd AREs EYKAD, 2013
R R EEENC )

Trans. KIEE. Vol. 67, No. 3, MAR, 2018

439



