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Isar (MYELF, max.arorder=10, ns0=200)

BFrE® AR 7Y v

<<<newdata(n=11---210) >>>
initial model : NS = 200
ms =9 sds = 9.533019e-01 aics = 578.011

<<< new data (n =211 --- 410 ) >>>
switched model : ( nf = 200, ns = 200)
ms =8 sds = 7.571863e-01 aics = 1107.957
pooled model : ( np = 400)
mp =9 sdp = 8.775778e-01 aicp = 1102.915
*** pooled model accepted ***

<<< new data (n=411---610) >>>
switched model : ( nf = 400, ns = 200)
ms =8 sds = 7.353224e-01 aics= 1627.001
pooled model : ( np = 600 )
mp=9 sdp= 8567912e-01 aicp= 1629.990
*** switched model accepted ***

<<< new data (n=611--- 810) >>>
switched model : ( nf = 200, ns = 200)
ms =4 sds = 2.372409e+01 aics = 1734.960
pooled model : ( np = 400)
mp =10 sdp = 1.255320e+01 aicp = 2169.141
*** switched model accepted ***

<<< new data (n=811---1010) >>>
switched model : ( nf = 200, ns = 200)
ms =4 sds= 2.701266e+01 aics = 2447.710
pooled model : (np = 400)
mp =10 sdp = 2.468140e+01 aicp = 2439.571

<<< new data (n=1011---1210) >>>
switched model : ( nf = 400, ns =200)
ms =9 sds = 4.807289e+01 aics = 3801.690
pooled model : (np = 600 )
mp = 10 sdp = 3.864933e+01 aicp = 3917.444

*** switched model accepted ***

<<< newdata (n=1211---1410) >>>
switched model : ( nf = 200, ns =200)
ms =9 sds= 3.470873e+01 aics = 2659.093
pooled model : (np = 400)
mp =8 sdp = 4.308581e+01 aicp = 2658.428

*** pooled model accepted ***

<<< new data (n = 1411 --- 1610 ) >>>
switched model : ( nf = 400, ns = 200)
ms =10 sds = 1.764112e+01 aics = 3822.050
pooled model : (np = 600 )
mp =8 sdp = 3.582855e+01 aicp = 3867.973

*** switched model accepted ***

<<< newdata (n=1611---1810) >>>
switched model : ( nf = 200, ns =200)
ms =9 sds= 1.032457e+01 aics = 2218.103
pooled model : (np = 400)
mp =10 sdp = 1.447380e+01 aicp = 2226.087

*** switched model accepted ***

*** pooled model accepted ***
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AIC] = min {jlog(27?) + j+2(m+1)}
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RICK 25tHE

data(MYE1F) data(MYE1F)
Isar.chgpt(MYE1F, max.arorder = 10, subinterval = Isar.chgpt(MYE1F, max.arorder = 10, subinterval =
c(400,800), candidate = c(600,700)) c(800,1200), candidate = c(1000,1100))
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AIC = — 2 X (/N 7 RFEIE L =L E)

N _ 1 R JLIE C/RXT A —=XHETFE L T-
=exps——AIC, Bx /L

pCy|[)) xp{ ; ,} EE LD
p(j) ZALROBEHEE (B p)-1 )

o Zib m DEERIER —

o1 y) = PYTDPG)
L . i
. 2. POYID)p(i) )

x <- Isar2(MYEL1F, 10, c(400,800), c(600,700))
AICP <- x$aic

post <- exp( -(AICP-min(AICP))/2 )

post <- post/sum(post)

plot( post, type="I", col="red" )
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plot(post,type="1",col="red",lwd=2)

40

20
I

-20
1

40
|

600

620

640 660

AlCs of candidate range

680 700

1000

1020

1040 1060

AICs of candidate range

1080

1100

AIC

2580
1

2560

aic

2540
I

2520

AIC

600

620

640 660

680 700

1000

1020

1040 1060

time

1080

1100

pdly)

04

03
1 1

post

0.1

0.0

20

40 60

Index

paly)

80 100

20

40 60

Index

80

100



T A DEBRIEX

80 40

40

0
-40
-80 —_— ————— -40 . . ; . , ,

0 1000 2000 3600 4000 5000 6000 7000 0 1000 2000 3009/ 4036\\3900 6000 7000

80 : 20
40 -

0 - 0 -
40 -

-20

-80 | T T T T r\w' T T
36?8////////§§66 3866\\\\\\\\39QQ‘\\\\\\\f?00 3{?9////////3556////, 3650 \\\\§7Bﬁ\\\\\\\\§§50
20
40
O\A/\f\/\/\/\ N A
0 - \/V\/\/\/\/\/.\/ VW\

'40 T T T _20 T T T T
3718 3738 3758 3778 3798 3621 364(1 3661 3681 3701
0.20 0.10
MYE2F
010 7 0.05 A1
0.0n - 0.00 4 AL
3718 3738 3758 3778 3798 3621 3641 3661 3681 3701

44



et HYHIE

o EEml{ED
- BEXGBVRT L
— MR RXT L

ZN

i

— AFL DB X T L

[ s ET I J

[ EA ]
. KHF

5 FIT

gEIETL

o« XV MERIF

o finfifl B BIRAL




ol

X, =Fx _,+Gr +w
y, = HX,

. EPIERIH




HItHRIRRBZERET )V

ZZ2ARETIL Vo | T p #HIEZEK
m
Z, =|
= JZ_;A i R G
_ra
ARXET L (X : exogenous) A = a; Db v :{U’?ﬁp
* * q
Za Y- J+ij it
a | D
/ LB o — F = 8:2 o G= b_2 ’
HIEIFIRREZE R E T L : I b-
a
Z, =Fx,, +Gr, +w, Lo . O |
Yn = HXn uon Yn
Wn = . | Xn — yr;—l
_O_ _yn—m+1

47



e il il )

Y, =KX

| *n

K, =-{G"S,G+R} G'S,F

=720, S, (M=1,....)IdUTIc& YR 2
1. P, =[0]
2. m=12,...11Ic2\TQ), Q)% IRT

1) Sp=Q+FR,,

()P, =F" [sm -5,G{G"S,G + R}_leTsm} F

48



o m{EIR DS L

LL

f,00ZUTDELDIC

ERT D

fo(X)=minJ, (z,r)= min E Zm:{XIQXn+rJ1an1}:|

BEEMORELY

f.. (X)=min
Yo

=min
Yo

R =
Xo=X n=1

T T -
X, QX + 1y R+ min E

r01 yo ooy rm_l

. ; _
X QX + 1y Rig + fm_l(xl)_

Zm: { X, QX, + rnT—ern—l}

| n=2

|

49



sEGER DEH (HEFENIRINE)

() m=l1os = fi(X)=minE|x Qx +, Rro] 2=Fx+Gr+v I22WT, FHERHK
I - J(x,r)=E[X"Qx+r'Rrx &/ & ¥ 2 HlE

; o=X . AP *5 & U7 OIS 0 SRR E 14
L(x)=—(G S,G+R) "G S Fx r*(x)=—(G'QG +R) G QFx
i (X) X PX-I—IE 5-{ 7L—ffl/(x) man(x N =J(x,r*)=x"Px+EH
(i) m=k-1D & EFEBIIRKY L2 LIRE P=F'{Q-QG(G'QG +R)'G'Q}F

k 1(X) X P 1X+L—E & T T
J(X,r) =E[(FX+Gr+Vv) Q(Fx+Gr+Vv)+r Rr]

ThHhEx = (Fx+Gr)" Q(Fx+Gr) +r'Rr+E[v' Qv]
~ =r" (G'QG +R)r+ X" FTQGr + r' G' QFx
f (X)=minE| x{ Qx, +1, Rr,+ X P, _1x1] + E X FTQPx+ X
)r?ozx - ={r+(G'QG +R)'G'QFx} (G'QG+R)
— minE i (Q"‘Pk 1)X1 i) Rro] L x{r+(GTQG+R)‘lGTQFx}+xTFQFx

I, B —xFTQG(G'QG + R) 'G'QFx + E#X

. 1 . 2T, R1EIIIHE, B2E Ir& ERER
=-(G"S,G+R) G'S,Fx,

T T -1 _ 1 r*=—(G'QG) 'G"QFx
P =F {Sk —SkG(G 5,G+ R) G Sk}F DEELRERNERY, TOLE
f(r*)=x' F'QFx
fk (X) = X' P X ~x"F'QG(G'QG + R)'G"QF + E#k

50



ARF — /XA

v b I ElRE SR

degree degree

degree

h o Ao

oS

Optimal Steering

Conventional Steering

T 1

T T

Yaw Q 4 Yaw
5D (=t = —~
S -4
Rudder Angle o 3 Rudder Anéle
N 2. SN N - N I — % 0.‘ A f—\ ~A N N 1N ,\
\ = ESAVRV/AVERVAVISAVALVAVEVAY
chlﬂlI Q 2 IR<I)H‘
M =T Y ,E:;D g /\\/A\f"\ \ANAAY
26:ec time 26:ec time
No. Q R Pitch | Roll Yaw Yacc | Rudder | Diff.
1 1|(2,7,35,1) 0.850 | 1.726 | 4.575 | 1.709 | 0.0063 | 18.72 4.546
2 |(3.6,7,40,1.67) | 1.015 | 1.444 | 4915 | 1.674 | 0.0062 | 19.12 5.052
3 [(0,6.33,57.8,0) | 0.860 | 2.242 | 4.473 | 1.672 | 0.0068 | 18.66 4,931
4 | Manual 2.771 | 6.557 | 7.781 | 0.0081 | 17.62 0.832

K (Z K. Ohtsu, H. Peng & G. Kitagawa (2015), Time Series modeling for Analysis and Control, Advanced
Autopilot and Monitoring Systems, Springer Briefs in Statistics, Springer. P65 £ X 'P67H 5 Er&,




NADCON & @nid 4+ — k/X4 A v b

JB)Il - Frith - K72 (1980)
« IMAEBIETIL + AELETIL
c ABETNICEAEEARET LZAWT
FEERET I
e NELDZALIZE LT D BEICHIE S R T L%z
=Z (Noise Adaptive Controller; NADCON)

> AE T EaR A KRB XN :
> 27 LPTS00AICHRA (2008%) | ELCERIEIeanes™ |

> m-lﬁf-% j_ - l\ / \° ’f |:| “/ l\ PT900 " BNAAC: Batch Noise Adaptive Autopilot Controller

BNAAC O EE i
CETVLER o

v 1) — X IZBNAAC %= {2 R {5
BNAAC : Batch Noise Adaptive Autopilot Controller

https://www.yokogawadenshikiki.co.jp/jp-ydk/mr/marine/pilot/'ydkmr-ma-bnaac-ja.htm H

YOKOGAWA ¢
Ll S
Yokogawa Denshikiki Co., Ltd.




NADCON (Noise Adaptive Controller)

Noise A Shi ] Output

fin D E %“11/ w, 2 ]y,
m r, | Input
=2Ajyn_,-+ZB,-rn_,-+un w
=1 =1 Optimal Controller

%ELO)%TA/

= ZCiun—l +&
i=1

Designer
1

™~
[ Optimal Controller

R Overall Behavior
ﬁ'gﬁ IZI 1% (ﬂll:} —+ %EL) Model Modlfier
m-+k m-+k
Z A’ yn J + Z B'r J I j Nonstationary Noise
L Model Builder
. e _ 2
A=A +C, ZC' A, A =0 j >m | External Disturbance |
=1 Estimator
’ f— —
Bj=B;+C;-> CB, C =0 j>k

i=1




1l

R fin LR TS R

deg.
+0 Yaw Dev.
0.0 /\VAVA\]AV{\VAVAVAV(\YA\/A\]A"A"(\VA\[\V[\VHVAUM\/"\/"\,JV\J/V%\J“VA\ Fal
-1.0 . , ! : | | :Sec.
0 1[I)O 200 300 400 BROtjdder 600 700
o.O\AA{\[\[\A{\AAAﬂ/\/\(\ﬂA ACA o P oA
VYV~ v

K (Z K. Ohtsu, H. Peng & G. Kitagawa (2015), Time Series modeling for Analysis and Control, Advanced
Autopilot and Monitoring Systems, Springer Briefs in Statistics, Springer. P86 b #rgj,

54



