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S, ol E Bl ATk Ed o nadw e, 22 4% AUEH
3 2

952000 3k A gyroscopes 7R 914 24 B KFel 2 FA2 A1) @)= e A
O

al 7t
He wagh up 9l o] H(2010)02 wubel s AR F (time update)¥} 2(3)HF-E A G)7FAel] YERR =72
20l o

’
ks

GPS/DGPSE 44 /& wad o siv. weba) o) (measwremant updat) 22 FHA, D2 2 | A4
A% MEMS 719 IMUS] 7jdte] Qg ng ot} Al=gle] AE xS FgstaL, (2= LAk Tt 3E P
AT A 542 MEMS delo] &3 A7t B4 & FA, A& 28 k oA ZAwt o]5 K, & AXlst
& Abgete] 423 A E 7H‘”o}°4 2t F7FskaL 3, A)E 2, B ATz, & AAEH, AG)E 23k ¥
A 29 GET 49 494 5ol 48] N 201 & pa ga b5 B8] 99 201tHGreg Welch ete, 201
ERAE BYFWEA RAe TS P FRE AW [ e o008)
I (Kalman Filter)oll tiallA] A&}, . R
z, =Az,_,+Bu, o)
2.zt e P, =AP,_ A"+ Q )
K, =P, H'(HP, H'+R)' 3)
2.1 2k dejo Jie z, =z, +K,(2,— Hz,) 4
Zqk JE|(Kal Filter, KF)+= R. E. Kal 1960)°] © -
B (Kalman Filter, KF) man(1960)°] ©] P—(I-KH)P, )

A dlelE o] Y e Y BAE A7A P os ARk

191



2.3 &z Zok de

EKF&= A3 KFeF fAbgtd, d3Ests $st]
(Jacobian) BE& ARE-3t= Ao EAolth. M3 Krol| digh
2(DHFE 2B t&ske Aol v AB)FH 2(10)71+] <]
tHGreg Welch etc., 2001; Jouni Hartikainen etc., 2008)

QERL:

g, =f(z, 1, u 1, 0) ®6)
P =AP_Al+W,Q,_, W )
K.=P, H(HP H +V.R V)" ®)
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P.=(I-K.H,)P, (10)

A7, A, W, H, V: okzH|st 4

_r.'l

2.4 Unscented Zt2H E

H A¥Ee] I HAR] FAS st UKE7F 7y
=d, UKFE Alkto] 7hebattl. Naserel-Sheimy 5 (2006)3F
Jouni Hartikainen 5(2008)2 ©]&1$t 43 KF, EKF ¥ UKF
£ vl 2 grrgk v gl o AADRE A A5)7HA ol ok

Ew az Az )" +R, (11)
P, =Ew§[x;;—£;][AZi}]T (12)
K, =P_P,' (13)
z, =z, +K(5,~2) (14)
P/ =P —K, P K (15)
0:17]}\1 zku = o, RkLA Zkoﬂ g 5 At Sgeé, .K;'E‘

Rk o] 5ol gk e,
3372 B

2 =iolA= A7ke] MEMS #H A&
& IHGAE Ndske A5 488 Z4n E(KF) #a)A]
= A3 KF9 EKF, UKF o] 7Eso] i,
A7bHA Aol 948 MEMS #AHAAS 7eslr] 9
3|A= UKE7F A3e 2oz A

A MEMS 714t
43 Y A=
sto] &

s o golut,

olgg 28 Aut

3% gyroscope?} 3% accelerometerE ©
A2} Foll o, o7 =

=)
golwA Aztolm, AALe] a9 Avg FHE

2~ElS
=

)

t oo

o] =H2 2011dE FEMNUYEAAY T9AS Sea Grant At

il
ek

Foos

(1] =4,

A A(2004), "AfFAO] =E 0] &3 X AA ] &

g 71ExAT) e Entes] A28 A8, pp.6b3~

[2] ol &AM, e, A3E, AAY2010), “Eutdsiy dBke
Aot stal 2=l B oA A, S s it

5] A34A A5%, pp.311~317

[3] Brown Robert Grover and Hwang Patrick Y. C.(1997),
Introduction to Random Signals and Applied Kalman
Filtering, 3rd Edition, pp.94796

[4] Chris Goodall, Naser El-Sheimy and Kai-Wei
Chiang(2005), "The Development of a GPS/MEMS INS
Integrated System Utilizing
Architecture,” Proceedings of the 18th International
Technical Meeting of the Satellite Division of The
Institute of Navigation(ION GNSS 2005), pp.1444~1455

[5] Greg Welch and Gary Bishop(2001), “An Introduction to
the Kalman Filter”, SIGGRAPH 2001 Course8, University
of North Carolina at Chapel Hill, Department of
Computer Science, (URL: http://www.cs.unc.edu)

[6] Jouni Hartikainen and Simo Sarkki(2008), Optimal
filtering with Kalman filters and smoothers - a Manual
for Matlab toolbox EKF/UKF, Department of
Biomedical Engineering and Computational

a Hybrid Processing

Science,
Helsinki University of Technology, Finland, Versionl.2

[7] Naserel-Sheimy, Eun-Hwan Shin and Xiaojinlu(2006),
Kalman Filter Face-Off - Extended vs. Unscented
Kalman Filters for Integrated GPS and MEMS Inertial,
InsideGNSS March 2006, pp.48~54, (URL:
www.insidegnss.com)

[8] R. E. Kalman(1960), "A New Approach to Linear Filtering
and Prediction Problems,” Trans. of the ASME - Journal
of Basic Engineering, 82 (Series D): pp.35~45

[9] Walid Abdel-Hamid(2005): Accuracy Enhancement of
Integrated MEMS-IMU/GPS Systems for Land

UCGE Reports
Number 20207, Thesis for PhD. Department of Geomatics
Eng., Calgary, Alberta, Canda

[10] Yafei Ren and Xizhen Ke(2010), "Particle Filter Data
Fusion Enhancements for MEMS-IMU/GPS,” Intelligent
Information Management, pp.417~421

Vehicular Navigation Applications,

192





