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R & D Study on On-line Criticality Surveillance System (IV)

Sumasu Yamada#*
Abstract

Developing an inexpensive on-line criticality surveillance system is required for
ensuring the safety of nuclear fuel reprocessing plants. Based on the series of researches
for five years, R & D study on On-line Criticality Surveillance System has been carried out
since 1996.

The concept of this Criticality Surveillance System is based on the Auto-Regressive
Moving Average (ARMA) model identification algorithms to the time series of signal
fluctuation of a neutron detector. We have proposed several new ideas of modification to
the original design of the Criticality Surveillance System, and also reported some results of
numerical analysis over the DCA experiments.

In those days, DOS/V personal computers with Microsoft Windows have came into
wide use instead of those based on the MS-DOS, which have been popular in Japan.
NEC, a major maker of MS-DOS computers, stopped the production of MS-DOS
computers and changed their management policy toward production of DOS/V personal
computers.

Our researches have been developed using MS-DOS computers. For the effective use
of these important results, it became an urgent theme to transplant all programs developed
on MS_DOS computers into computers with the OS, which is not easily affected by
commercialism.

Since the design concept should be based on high reliability, electromagnetic
disturbance-free and high expandability, and also computers have achieved remarkably
- high performance as well as low price in these days, these computers should be used not
only as a simple signal processing unit but also a totally integrated signal analyzing system
along with conventional signal analyzing software in stead of IC chips with analyzing soft
wares. This configuration enables us to easily introduce newly developed techniques and
to provide supplement information. Then, this approach can enhance the reliability of the
Criticality Surveillance System without addition of any special devices, and also provide
the flexibility of the system.

Under these circumstances, we decided to transplant all programs developed on the
MS-DOS into those on the UNIX according to a yearly program. In this fiscal year, the
recursive ARMA model identification program (ARMAX1), the main program of the
criticality surveillance system, has been transplanted onto the UNEX.

For self-consistency, this report is incorporated with the operation manual of
ARMAXI1 as well as the basic theory of ARMA model of a subcritical reactor and the
ARMA model identification algorithm.

Work performed by Sumasu Yamada under contract with Japan Nuclear Fuel Cycte Development Institute
JNC Liaison : Safety Study Group, Environmental and Safety Division, Tokai Work, Ichiro Nojiri.

* Department of Electrical Engineering, Faculty of Engineering, Setsunan University
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dj‘;v=k(1_yﬁ)_15N+ﬂ.5C+q (2. 1. 2)
‘%L@aw-wcwz (2.1.b)

IIT =0 O BFHEBCAETRMAT, TOHBM
(n R @) =Dé~1)

f%iané(<»>m%ﬁﬁ%§¢)o::ﬁ\Dmmﬁﬁﬁﬁﬂ?\%ﬁs

heottky A
D=Q+FE+EFT (2.2)
KEoTH LD, LEL,
k(1-yB)~1 1

I ,
L7/ B
{

F= (2.3)

E = diag[SI/1-k) SyBI/(1-k)A] (2. 4)
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Sk(1-¥B) [(Vo Vo —1) Vovi) ] (2.5)

TI<vo > (-0 W) @0, -D)

ThY. ELBALYREBROLOTHD, vIUTI 23 50SBICLVAED
DPMFEHTHY, vo=wv (1—y B)  va=vy, SEHABPHFEREROW
S (n/s)&EERT, _

ZITC, x()=[0N@) SCOI' L L. BT L LTHRBSOAGRKET 0%
FEETZ E, K@ DI '

@=Fx(t)+r(t) (2.6.a)

¥(t) = Hx(t) + s(t) (2.6.b)

EET D, B, H=[1 01TH5S, 2.0)%V 7)Y VM A CHESRBERLT
5L,

(1) = Dx(n)+ F(n+1) (2.7.2)
x(n+1)=0x(n)+ f(n+1) (2.7.1)
EEFETDH, TIT,
x(n) = x(nAt) (2.8)
y(n) = y(nAz) (2.9)
@ = exp(FAt) (2.10)
ThHY, £k f(n). vin)ix
Fo=[""  r@exp{F(nAt-1)}dr (2. 11)
v(n) = I:_:)m s(Dyexp{F(nAt—71)}dt (2.12)

IV EXLNDDDTHSE, BB, BRESToSEEd LT L, B
FHEERERIT (), Vi) 0458
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R L. |
At
V = | exp(F1)- D-exp(F"7)dt . (2.15)
At
R =J; exp(F7)- S -exp(F ' 1)dt (2.16)

WloTELZERDE, M BZ7axry HOFTFAETEHS,
ki, POBEHIE%.2 n+, n-&T5HL, Sylvester DERAXEZHWT

. O
® = exp(FA?) = l: 1 12]

q)ZE (I)QZ

(2.17)

_ exp(m, A | - -1 A 1 expAp[-o-n, A
n.-n. | kBl -A-n_] mn,-n. | kB -A-7,
EEFD, L, a=[I-kQ-y)/ITH B,
FFEICLT., Vi
2’”-»(”4- “‘77-)
R e LY
o T (2. 18)

_exp((n, +1_)An—1
M, +1.)n, ~n_)*
exp(2n_Af)-1

+ z
2n.M, —n.)

(F—, DD(F" —n.I)

(F-n,HDF" —n,I)
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v(in)=y(n)—-ynln-1) ' (2.19)
LEETHE. BWETFEEHYC
x(n+1ltn+)=®x(ntn)+ Kv(n+1) (2.20.a)
y(n) = Hx(n | n)+ (I — HK W (n) - (2.20.b)
LERBEATEDS, ::nz»i% IR—VaVEFALTH B,

KIZANT Y FA v EBITREERS7 M vk KT, 2 X2FFPIclEy
35U %4 v (Riccatti) B FEFRER :

P=®(P-KHP)D" +V (2.21)
D—F iR
P, P
}>=[ 1 “] (2.22)
P21 P22
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K=PH'T? (2.23)
TEZXZBND, THRA/RX—Ta oS58 T
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DEEEAHREZRDDZ L, BEPHET I —AFTHBSEFERX IR AR S
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’ -1 b -2
G(z)=1+b]z +b,z

l1+a,z7 +a,z”° (2.25)
EdH, TDEE, ARMA (2, 2)' ETNOFENAT A —FiX
a ==(Q,, +2,,) (2.26.a)
a, =0, 9y - 9,9, | (2. 26. b)
by ={F,P,; - K@, — R(®,, +©,,)} (P, +R) (2.26.¢)

b = (Py®, — B, @, )RIP, +R) (2.27. d)

THXON, ThboEFeT 1 AFEUBREFERXNOYEEL LY 7Y 7R
BHEEOHLZMLEHTE B,

B, TITEELATREZB RV &, R(Q2.25)0 85 2 —2DOPH. 4
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3.1 Recursive Prediction Error Method (R P E %)
— AN —HAVATADuOAAE, BAE yO & L. BRIRTE R
NEEZ ety T 5L, |

r 4
Y; +iak,jyj_k =2bk‘juj_k +ch,jej_k (3. 1)
k=1 k=0 k=1

BYATADARMA (p,qr) EFALLESR,
u()., YO LPBATNRT, e)PER FAELAGCERINILTH 5 1
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RRAEBEREFZRAVWD L, X (3.1) RO LS ITET 3,

A(2)y(t) = B(z)u(®) + C(z)e(t) (3.2)
= L.
AR)=1+az" +a,z7 +-+a,z?
B(z)=1+bz" +b,z ++4bz”

C(z)=1+cz " +c,z70 +---+ ¢,z !

IIT. eBBRHEEELZLELT, BRF -2~ %

= y{t),— y(t =D, -~y —p+1),
T+ = w(@®),u(t =1, ut—r+1), (3. 3)
e(t),e(t=1),---,e(t—qg+1)

EEEL, SHIE,. T HADMELLES ETHERTA—F T A%
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EERTHE. BE (RBE) v(@)

v(r) = y(t) - 0" (1)9(2) (3.5)
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¥y (©) = 2087 9T (3.6)

=1

ERNDMCTAHBIODRBEREERNTA—FE2BERPICKRKDEFEPIBERHEAR
MAXETLVRAEBTAITIXALATH D,

DRV, EMS, TRDODLBEOLHBEBEDMITEINAT A —F %
HET D LIZRD, - T, BT A —F X

d
—V.(0)= .
a@VN() 0 (3.7)

PHRBIIKEBRIFLY, T0oERO 2N EBL L,
R N T. 1w
9(N)=[Z¢(r)¢ (r)] Y #(t)y(2) (3.8)
=1 =1
tRREND, 2T, BRHEZT S EDIEAXG.2DIEAVT, N—=t &
t -1 t
6(:)=[Z¢<k)¢f(k)] Y ptk)yik) (3.9)
) k=1 k=1
EEE, FE (prr+tq) X (ptrvq)* b U v 7 A TH B RO %
R(t) =Y ¢k (k) (3.10)
kal
CEEZEL, BRI OHTHOEHETH P

P=§“(t)=%R"(t) (3.11)

EEETHL, OFMEARNTA—FORBREORSGETIEELTWS Z
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RMAZTFARMETAIY A LEHED,
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GHOBEBTAVWLRBIE LYY EALIE Table 3.1 KWRENBZHOTH 5B,

RPEEOTALAY XA
BHAINHALIHRENT —F y@)., u@2H-CBRBTI3EKC, UTo
[STEP] K- TEBOHELHEERTA-FZOERFLT I,

[STEP1]
YO O EE O DOFHE,

5 =67 ¢ ~Do() (3.12)

[STEP 2]

Prediction Errore,® &5,
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ep = y()— (1) (3.

[STEP 3]
6(t) D E 5,

0@ty=0¢-1)+Lit-1)-e, (3.

[STEPA4]
XNBEESIVOOHEVEOMBE &,

V() = y(£) - 87 ()6 (r) (3.
ISTEPGS]
i%%@#ﬁ@ﬁwxaﬁﬁ@wﬁn%ﬁmoa;miaa@m
5= y) —ﬁKc Oye-H (s,
ﬁ(t)_=u(t)—~gthé‘i(t)ﬁ'(t—i) | (3.
V(t)zv(t)—gK,E,. (W (E-1) (3.

[STEPG®6]
OB T oD EH .

= y@),— yt -, -~y —p+1),

T+ = w(®),u(t =1, ult—r+1), (3.

e(),e(t=1),--,e(t—g+1)

_y(t)s_y(r_l)s'“s_j’u(t_p-l_l)a

P @+ = (@), ut =1, it —r+1), (3.

VeV (=1, V(t—g+1)
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Table 3.1 Notaticons

used in RPE method.

Symbol Discription Form
é@) Estimation parameter vector of 8(f) | (p+tr+q) Row-vector
L(t) |Gain vector (ptr+q) Row-vector
P() |P-Matrix 7 (p+tr+q) *(p+r+q) Matrix
¢(t) |[Time series vector {(p+r+q) Row-vector
@(f) |Revised time series vector (p+r+q) Row-vector
€,(t) |Prediction Error variable
A(#) |Forgetting Factor variable
K, |Contraction Factor variable
(1) Revised value of y() variable
u(r) éevised value of u(t) variable
V(1) Revised value of V() variable
[STEP 7]
= bV v RAPODOEF.
py=Fu=D_Pa -Do®e" (HPE-1) 1 3. 21)
Aty M) +9" (DPE-Do() A
[(STEP 8]
FALr_T VLD EF,
L(t) = P(t)p(2) (3.22)

[STE

P 9]

BOREBE2TW [STEP1] ~b ¥ 5,
FROTNITV XL | EBEOHERE o /S AL L TERT B ICY -
D, BTFTRERTE> R 20T A —FZFBEALTWVWS,
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® =HFEE: (Forgetting Factor)
SHEKLIZIISTEPT]IOP M) v 7 A0EHHICERT I T
A—E T, INEPMNIZ72ROBEHFRBC-BERATOHEEES KB OHE
BUEAAREBOESVWEAETI0OBETHD, POEIZRIZS M
LB HATET—F#R3HEMT2CHEFALTCAEL 2E2HEET S
BoTRBYY, RFA—FBEEFAYLWIEX [STEP8] ®=R(3.22)T
EAND2EL5CPIREALTS, 2T, L=10KREP~+Y v 7
AOEHICH LTEBEZEZLA LIV, T, 0 A1<1O0OBIZIP~
P v 27 ADBEEEZRESLTHAOEREZEALZ LA T S, =
DEE, L=10BLETEMHIIPITIOEOBI B LAY, H
ENTA—FDORFEETEREL T B,
EERBIZPIRRINT—F(0=—E)2RETBLZ. A0 B
BIZCBWTHPFI vy 7 2RAFBRRELTWVWRVWED, 1% 1 LY /hX
WHEKRT B EIRE > TARMANSS A — S OELBRERELST B &
KEOVECEBRESITE, ZLTP=rY) v 7 ABRWMBWLAEIE., 2 =
12 LTP= b v 7 2A0FFEMVDWVWTIHFARMAARNT X —ZDEEL
FHBZZEREZLY, LhL, #EFRBAINT - FZ2RAET I & &
B, FERECKELTAOEL2RETHALERD S, AMETCHAVWEHE S
FILATRTOAOHBEL LT EF oD 772754 —2 LTy,
5z, ADiEkA '

A=A, ~Dui" +1 (3.23)
DES>CFEL TS,

® #MHWIEB: (Reflection Coefficient)

HOREKB[STEPS] KRBT 2RANBECAELLOBRE T, AGIL
DEEVWERETILDORHETHI, RPEERCBVWTIHEHEILFEY %
ACBFEAO— 2 [STEP4] CHESAIRBEOHAROE S
KED2b083HD, 22T, FTR-BEHEEREZBBIEDIZABREVOEM
AEFNTRL. ZDOBET 4NV FZZHBLLTANVFLLTHRAT -5 %
MIET58BEN [STEPS5] TH5H, LAHAL, ZOBBTIE, F—4 &
BORNWEER,.VATLAFBEELMBR CRe(t)oBBILT o V¥ 2K

- 15 -
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THOWRENT A THECRQBADHEERBIRY ., 20T 21— %
WTHBZ AL R ERT 5L REMIZAS A—F O KERZ >
BAEEELD, o T, ENTA—SFRKEXLEBHT LS 2ARHNE
BHAEY TR, HELEP R APRVEIRT AR ORERLEL £ »
T3, EORBHEO—2L LTHEBRKE THNBERK2EASE, AE
BBCE L THALOER VW EMBT 5, AFECHAVESFE 70 /5 A
ATRTFDH, KOPNEHEZ K =01, EHOLODOT7 727 F—2 LT
, Osp, <% 52, K, %

K, =1-p! (3. 24)

DEI>ICEREL L,

TR, K,=10KX, 222862 T v, K=00B4 3B ALS
oV, i, K,=1 0RAT 2 — 5 5 0835540 B8 E B
EEELZY, K,=00BACRREIMHEERIE 2 RBEE L 25,
RPEEE%WT\&=OET5&PLR%\K=O\lm=1k?6
LELS¥, K,=1., 2 (0)=1¢FhERMLKkLRZ5,

RZ PR R RAOMNHE
FAMETHWAEHE o 7S A TRHRHESMOERMIELLE AT Y OERH
ERATIEDIC.EELXMIZEIP~ M) vy 7 2R0OEREUDLSME~ P U
vV AERVTRALTBY, EBEOHE T2 75 AT [STEP 7]
EWGWC [STEPS8) TOFRHELER, X(3.12), B.1DELERLB, EF#
L. NEBEZ2ALTHD, 7, REFSHTHELLERRBEPMAEOD
—ETHEIPMDAEZHWALZRZR. UDLSE~FY v 27 ZBHW
TP M) v 7 2B ZRAVWTWSE, ZOFIEE{E%E Table 3.2 TR
KR

REBEIZ,. LRFEEL-TREAZIMEERZ P ARUO< MY v 27 20 %)
BRECOVWTRAS, Bio, RF2—F_7 200 ELTI., £8
BMARMBELY T OEUEREATCHIBEARE. UEOAERZ RS ICT
BLORMEEE Yy P TR EVELCERABERFF S o & 2 A&
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THd, LPL, AR TR B LRIOPRELTRVE, FORNZTIIUT
DE@Y ThH B,

Table 3.2 Formation of P-Matrix

P-Matirx Activation method of P-matrix computation
No use UDL decomposition of P-matrix
PMA method UDL decomposition of P-matrix
PMDA method Direct P matrix caleculation

6" (0)=[0,0,---,0]. L (0)=[0,0,---,0]. P(0)=od

(e BEBEOER., TIZEMLFTH)
Pv b7 AOPMMBECHLT . HEERNFA—FORY ZHRLT
BB e B+ A KRERERABE LN SR TLER. BFLEZ 5 T
BARVWEOBE LD D, KHETIE, BERERFZVWEY a =100 0
PRWTW3,

3.2 Pseudo Linear Regression Method (P L R {)

PLREBRPEEDTAIY XACBL THNBRKAELE. T2
DLHLeN=¢@). LB bOTHDH, COHEE. AEBIHTLRAE LS
KABRZOHHIEAUERBAVEAERHEEBROEE~DOREKIIE 2 v #
EECRYZELTCLES, TO—F T, EMANT 2 —% CODBE
FEUOREEMREFELRAVEDMARS A —FZREELARAVEEERED
RN —FERAETH BAR NI ETRRERTH B,

3.3 Extended Least Squares Method (E L S ¥£&)
ELSERRPEROT AT Y XACBVTHRHBREEBECETSD
SERAMBICEHRBEINERZ L ELELDTHE, > TPLREDER
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REA T TCHDEEXA. RPEEOHF TEHEGLV VYV IALRREETH D
BELVELVIVARACTIDRAG. AEABEEEEIBRVWELPORAER bO D
ERBEIRATND,

E\IE

3.4 RPE¥RRIKBI} %Projection Algorithm (RM L #)
RPEBEOTNAY ZALAZBVWIHNERK %21 SHEELE1 2L
ebDTH32, RPEEDOTLVITYV AL ERVWTEAEE 1EHTH® 7R,
[STEPS]IHRAR BEHEEZBILEVWIBERTCEELRBETH S &
BLHBEK I ANV EBET2ADORENTA -5 COBRET 4 1L &
ERRELIPRR2V, T T HMOBEKPELCELRZBPLRIESPELS
BERVWT, AREVOORGLRZITI>HE., AGL7 4L F2HBT S
EHDOWENRTI A —5 COBERE. Thbb,

C(z)=0 (3.25)
@ﬁf@ﬁﬁ%ﬁﬂ@ﬂﬁt&%W@mmMénéc&%ﬁﬁ?éw—

FUOBRULBELRL, KR THWEHE S 2 /5L [STEP 23] %
UFR XS RCERT A LI TEBRLTWS,

1.0 — amf

v

—® Renewal of é(t) by Eq.(3.26)

Stability of C(f)

Unstable

Stable
STEP 4

amf/2 —amf

_18_.
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[STEP3’ ]
6 =0¢-1)+Lit-1)-¢, -amf (3.26)

I THRFAELSRE (AdjustMent Factor) & LTHIEKR D XL 370 —F %
— PRS- TEFENRS, AHETCAVWEHE RS T AT, CR)O
ZEMHEBIZ Suhur Cohn HIELHFEEZH VT W3S,

7z ¥ . Projection AlgorithmiZ, XBREZDLAAILZ{TLR2 WP LRIERE
LSEELHLERATELIR,. HEBEORE~OWENBERLELIEANH
HZLELBEFREOCORBTHERAINLTWVS,

3.5 P-Matrix Activation Method (P M A )
& P-Matrix Diagonal Activation Method ( PMD A )

VAT ADNTA— I RERMT AR EERRIF — S KK T HRPE
EOBREROBIBIEERXRIPOERIVBAATEL, TOFELLTRPET
NIFTYZLAREBITHZIP NI v 7 20EHEEEZRELTCE R, 22T,
P b v 72 2A0EFEHENLOFEE LT, EXEOPMAK L AZFRETHI-
KEBBETDIPMDAEBIE DWW THHERS,
if\P7FD?§2@§%KOWT%%T60ﬁ\::fﬁwéﬁ%
K2V TH Table 3.1 KASRTWAL D, RU3. LHORPEE®DF
NI ZXALAORBPTHWELOLELRUEUTH S,
EHERFOAS A — X HEEo FH T,

YO =0"¢O)+v ()

BERIITDHLEVWIREDOT T, BEVEHDOHE

N
v, (6) =-;7z[y(t)—97(t)¢(t]2 (3. 27)

=t

EREANCTDHDIIDAKRENT A -FE2BERAERDDIFENEFEERBAR
MAXETFARETALIT) X LTH S,
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SO LEVOBBES, TEDLBREOSMEESICTE AT A—F &

HES DI LIRRD, HoT, REAT A —F

d

Zv,0)=0" (3.

00

LRBEOKRERITIV, TOBRO EON)IT.

. N oy
6(N) =[2¢(r)¢f(r)} Y o)y (3.

=1 =l

tREIND, T, BRHABZITOEDIAXG.2DITHAWVWT, N—
B & # i,

8() {iqb(k)wk)] 3 6 y(k) (3.

EEX D OHEIE (ptrig) X (ptr+q} v bV v 2 XA TH B RO %

R(t) =Y (k)97 (k) (3.
k=1 .

EEEL, BERZOFETHNOEHETI PIX

P:E”@):%R*@) (3.

TEABNhE,

28)

29)

t &

30)

3

32)

EERIEZ.,. PP o 7 RAFAIBORPEEDODT7TAITIZXAALAD [STE
Pl THEZINDIBDOTHE2N, ToPEBLRERILERLAEL D
ThB, PebY vy ARBEEBRRFAF —F0BEFTH LB~ MY v 7
ARODFEITF ChHHIb, HEXEDIECPRTRO I v 7 Rk dh 3
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—EEERRL, P bhr v 7 ABWMBEIZALY, oT<= ) v 2K
DEERGBIEFCAHAIREREABZ A (3.14), 3.2 45 05 & 5 iz,
P bl w7 RAIHENRTA—FZOEEEYY 2 FPa—A T B35 407
FIE—THD PR v ADIMKBERE AT A — 5 O K& Bk +
Do MEHMIE, P MU o7 ARWETE LHFHOBRICH L T EE N
BB, HESTP<h) v 7 ABRKLEBE, A5 2— 2 BEBT 5%
ERBRIUT LBV TEONRSTA—FOELOBBICXERER %
£ L5, _

TIT . HBPOP Ml v 7 2A0REKEZMHATZ2ORERILETH B,

PMABIB.ERATALITY XLLLTRPERICEIY NS A —2iESR
TVWaRL, ~ERBE TP~ N v 7 202ERIIHLTCEELH TS -
ERIONRTA- S ERBRE* BT EIFETH B,

PMDAE@PMA%@%%&&47?%6DPMA%ﬁP?FUV&
ADSERCEREB T BOICH LT, PMDABR TP <Y v 2 20
EHAERCR L oL~ EH R CERE BT B L0 THE, “OFES
HODZ Lo TH—BEHIEETLIYVBEVWREINB LIRS, FE L., P
MDAMBIRP- M vy 7 RDEREBVWIAET) OGH L SEtE 2=
HYB5UDLESMY P v 7 RBREBRARALDPMABER T 2
TYRUCHERBMEEBNEL T 5,

P bl o727 2A0EHALEI, FEEIHGORPEEOTALITY X A0
%T@[STEP9]ﬁ@ﬁﬂﬂﬂ@—ﬁkauT®$ﬁ%K%0Tﬁ
5, TIT, A RERLEEEZREL, A >1Th3,

PMA ¥

A -P@):t=nT

act

P(1)
P(r) : otherwise

oT, T, BB EE L, nlEOBETH B,
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PMDA ¥

A, diaglP()] :t=nT,
diagl P(1)]=
diag{ P(1)] : otherwise

Pﬁ?ﬂ%‘f&{t&%ﬁ)ﬁ#‘élk‘@‘-‘@K%ﬁ&:ﬁb‘éh”?%—&{gﬁﬁ
FHAIBIERELSTEIZILIZED, VAT LA0OBRELTBEBIT A A5 A
—FHEOEREREIEDIILTILOTHB, LML, AEP= R Y
7 AR, R 2NEBTLFMBRERENCTEIEVWILETESHS
SLDT, HEHRELEWIABLNLOD 777 2 —TEH T 2ichy, BEER
BIEBTDHERFA—FORHANEBHRIKRELARBZLVWIRARD B,
o T, PITFIEMEEZHEATIEAR., BELEBREEDE KR
(EFERICIBTBEIANTA—FEHOHFEE %%%%&C%}Eﬁbf:t'@\ 5
ML ERUOCEELECEARERETALERD D, TOFERELZ FIIFEWEHE
LU, PAFAIROREEKT 20 2BCADEPAHIRTFOED TA—
KESHRMEFOEREMIDFELDREESATVWEAS M2 sEE0E
BREPBALLP TR, THDPRITHEBBOECED RS TR L R,
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4 ARMAX17ua7'J Ak

CITHUNIXBIRBHEEINTZARMAX 17075500 2 FERLTRL,
UNIXBAOTe s ATHRMEUOF—FANT e S AREIBRENTWARITCH
D, EEAMIKIIMS —DOSHOZ v Z ALRLT, LYBEFRARE 0SS hLizs
T3, '

UFIRARMAX 178275 A0RERT,

armax]l_main. c
armaxl_read. c
armaxl_call. c
armaxl_rpem. c
armaxl_output.c
armaxl_pole.c
armaxl_math. ¢
armaxl_util.c
DEN_armaxl. h’
VAR _armaxl.h
PRT_armaxl. h

E#1Z. Report File OFlERL .
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4. 1 ARMAX1 Main Program

/% I 2 3 4 5 6 7 g

_/_/_././_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/'_/_/_/

S _/

_/ ARMAX Parameter Calculation Program by RPE Method. o/

_/ _/

_/ : -/

J_/J_/JJ_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/
1 2 3 4— 5 6 7 %/

/* - - - - - - t */

/* MAIN FUNCTION SETTING. : */

/k : : } : : ! t */

Hdefine ARMAXI MAIN :

/% ; ; : : ; : ; %/

/¥ standard include defines. %/

/% : ' : : } f } 4 */

VE: ; | : | : ; : */

/* private include defines. %/

/% : : | : ' : — | %/

#include “DFN_armaxl.h” :

#include VAR armaxl.h”

#include “PRT armaxl.h”

Vi

FILE  #fin_u, *fin y, #fin_init, *fout_result, *fout _polefl0], *fout_pl;

*/

Ve : ] t | : —- : ®/

/% Format : void main(int arge, char #*kargy) */

/* prototype @ none - */

/% Function * Main function for armaxl program, %/
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/* Return Value: none */
/% Variable  : arge ; (i ) Number of variable on the command line. #/
VE: _ #kargv; (i ) Pointer of strings on the command line. %/
/% Revision @ 2000/01/01 #/
/% : : : */

void main(int arge, char %kargy)

{

int check;

if (arge 1=3) {
Print_Usage():
exit (0);

Title();

if ( (G_fout_report = fopen{argv[2], “wt”)) = NULL } {
printf{ “Fatal Error: Cannot open the report file [%s]!! ¥n”, argv[2] );
exit(0);

check = AutoMain (argv) ;

if ( check = SUCCESS ) {
sprintf (G_reportbuff[0],
" = NORMAL TERMINATION

¥n¥n”) ;

} else {
sprintf (G_reportbuff [0],

ks

ABNORMAL TERMINATION

0N J s
¥ny ”) .

1
W_Writing (CRT_DISK, G_reportbuff, 1, G_fout_report);

feclose (G_fout_report) ;
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/* : : } : : : : */
/% Format * void Print_Usage(void) _ %/
/* prototype : PRT_armaxl.h */
/% Function : Display Usage ' %/
/* Return Value: none %/
/% Variable ! none #/
/* Revision  : 2000/01/01 %/
VE: : : : ' : ¢ : */

void Print_Usage{(void) {

printf{ "Usage:¥n” };
printf( “ armaxl control_filename report_filename¥n” ):

printf( ” control_filnema: path of control file.¥n” );

printf( ” report_filnema : path of report file. ¥n¥n” );
}
VE: } : } } : f t */
/* TFormat ! void Title(void) */
/* prototype : PRT armaxl.h %/
/% Function : Display Title %/
/% Return Value: none ' */
/% Variable : none */
/* Revision : 2000/01/01 %/
/* : : : : ——t — ¢ */

void Title(void) {

printf ("¥n¥n”);
printf "/ /S S S S S S S SIS ST ST ST SIS ST ST ST ST S ST ] S
nJ,
printf("_/
/"),
printf ("_/ ARMAXI ON-LINE IDENTIFICATION BY RECURSIVE PREDICTION ERROR METHOD _/¥n”):
printf (“_/
/")
printf (“_/ Version 1. 01 : 2000/01/01 : transplantation from PC version. /")
printf("_/ -
_/¥n");
printf (”_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/._/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/¥
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n’};

printf ("¥n¥n”) ;
}
Vi f f } : } : + &/
/% Format : int AutoMain(void) %/
/* prototype : PRT armaxl.h */
/¥ Function  : Display Title */
/* Return Value® none */
/* Variable * none */

/% Revision  : 2000/01/01 */

[ : : : f } t ¢ %/
int AutoMain(char sckargv)
{

FiLE *fin_control;

char setup_filename[256] ;

int count, check;

char answer';

/* Initialize */

count = 0;

/* Indispensable file open #/

if ( {fin_control = fopen(argv[1], “rt”)) == NULL) {
printf( “Fatal Error: Cannot open the control file [%s]!! ¥n”, argv[i] );
return FAULT;

/* Roop process */
while ( !feof(fin_control) ) {
count++;
fscanf (fin_control, “%s”, setup_filename);
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if ( feof{(fin_control) } {
break;

sprintf( G_reportbuff[0], “¥n¥n” );
sprintf{ G_reportbuff[1],
“—— ARMAX Identification

¥n");

sprintf ( G_reportbuff[2], “JOB No. %d¥n”, count );

sprintf ( G_reportbuff[3], “Setup File Name = %s¥n¥n”, setup_filename );
W _Writing( CRT_DISK, G_reportbuff, 4, G_fout_report );

if ( ReadFileCall (setup_filename) == FAULT) {

continue;

'
check = Armax Call(};

fcloge (fin control) ;

return SUCCESS,
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4. 2 Parameter Calculation Program
/% 1 2 3 4 5 T 8
SSISSS ST SIS S S ST SS ST SIS TS ST S ST S ST
/ : _/
./ ARMAX Parameter Calculation Program by RPE Method. /
_/ -/
/ . ' /
ILSISI SIS SIS ST S ST TS S ST SIS S S S S S S S STSSSS S ]S
1 2 3 4 5 6 7 */
/% } f t : f ¢ : */
 /* standard include defines. : */
/* : : t 1 : : ¢ */
/% t : t : — t : */
/* private include defines. */
Vs ; : f } : } : %/
#include “DFN_armaxl. h”
fiinclude “VAR_armaxl.h”
#include “PRT_armaxl.h”
/% : : ' } : F— t %/
/% Formula . void Armax_Call{void) */
/* Prototype : PRT_armaxl.h , */
/* Deseription : ARMAX process routine. ' */
/* Return Value: normal termination =-> SUCCSESS[defined in DFN armaxl.h] =/
/* ' abnormal termination —> FAULT [defined in DFN armaxl.h] #/
/* Arguments : none ' */
/% Revision  : 2000/01/01 ' */
/% ; ! ¢ } f f } %/

int Armax_Call (void)
{
static char  *algorithm string[] = {"RPE”, “PLR”, “ELS”, “RML"};
_ static char  *activation string[] = {"”, “& PMA”, “& PMDA"};
- FILE *fin_y, *fin_u, *fout result, *fout_pole[10], *fout_pl;
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time_t start_time, end_time;

char day_buff[32], time_buff[32], polename_ buff[256];
int i, j, nnn;

int method, u_order:

double require_time;

/% Method information */
method = Method_Judgement () ;
if ( G_u_file.namef0] != NULL ) {
u_order = G_rpemp. n;
} else {
u_order = 0,
}
sprintf (G_reportbuff[0], “¥nARMAX (%d, %d, %d) Identification¥n”,
G_rpemp. n, u_order, G_rpemp.n );
sprintf (G_reportbuff[1], “Algorithm = %s %s¥n”,
algorithm string[method], activation string[G subp. activatign]);
W_Writing(CRT_DISK, G_reportbuff, 2, G_fout_report);

/* Start Check */
if ( Starting Check() = FAULT ) {
return FAULT;

/* Parameter Initilization */
if ( G_init_file. name[0] != NULL) {
if ( Parameter_Init() == FAULT ) {
return FAULT;
}
} else {
“Parameter_Std_Init(};

/* File open */

if ( (fin_y = fopen(G_y_file. name, “rb”)) == NULL )} {
sprintf (6_reportbuff[0], “Cannot open the outputted time series file.¥n”);
W_Writing (CRT_DISK, G_reportbuff, 1, G_fout_report);
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return FAULT;
} ,
if ( (fout_result = fopen(G_ out_filename, “wt”)) == NULL ) {
sprintf (G_reportbuff[0], “Cannot open the output file.¥n”);
W_Writing (CRT_DISK, G _reportbuff, 1, G_fout_report):
felose (fin_y) ;
return FAULT;
\ A
if ( G_u_file.name[0] !'= NULL ) {
if ( {fin_u = fopen(G u_file.name, “rb”})} == NULL ) {
sprintf (G_reportbuff{0], “Cannot open the inputted time series file.¥n”);
W_Writing (CRT_DISK, G_reportbuff, 1, G_fout_report);
fclose(fin y);
- felose(fout_result) ;
return FAULT;

}
if ( G_pl_filename_[O] I= NULL ) { 7
if ( (fout_pl = fopen(G_pl_filename, “wt”)) == NULL ) {
sprintf (G_reportbuff[0], “Cannot open the P/L contairment file.¥n”);
W_Writing (CRT_DISK, G_reportbuff, 1, G_fout_report);
fclose (fin y) ;
felose{fout_result) ;
if ( G_u_file. name[0] != NULL ) {
fclose(fin_u);
}
return FAULT;

}
if ( G_pole_filename[0] != NULL ) {
for (i =0; 1< G rpemp.n; i+t ) |
sprintf (polename_buff, “%s.%02d”, G pole_filename, (i+1));
if ( (fout_pole[0] = fopen{polename_buff, “wb”)) = NULL ) {
sprintf (G_reportbuff[0], “Cannot open the pole containment file.¥n”);
W_Writing (CRT_DISK, G_reportbuff, 1, G_fout_report);
fclose(fin y);
felose (fout_result) ;
if ( G_u file.name[0] != NULL ) {
felose (Fin u);
}
return FAULT;
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/* Binary data skip %/
fseek (fin_y, (G_y_file. skip_number * G_y_file. byte), SEEK_SET);
if ( G_u file. name[0] != NULL) {
fseek (fin_u, (G_y_file.skip number * G_u_file.byte), SEEK SET);

/* Time setting */

start_time = Now_Time_Set (day_buff, time buff);

sprintf (G_reportbuff[0], “Start of Calculation = %s %s¥n”, day buff, time buff);
W_Writing (CRT_DISK, G_reportbuff, 1, G_fout_report);

/* Start of Identification %/

nnn = G_rpemp.n * 3;

G_rpemp. lambda = G_subp. lambda_init;
G_rpemp. K =0,0;

for (i = 1; i <= G_y_file. identification_number; i++ ) {
G_rpemp. y = Read Data(fin_vy, G_f_file.b?te);
if ( G_u_file.name{0] != NULL) {
G_rpemp, u = Read Data(fin_u, G_u file.byte):
} else {
G_rpemp.u = 0.0;

}

Rpem_Routine() ;

if ( G_pole filename[0] != NULL ) {
Qutput_Pole (fout_pole) ;

if (i % G_interval number = 0 ) {
Output_Result (fout_result, i);
if (G_pl_filename[0] = NULL ) {

Qutput_PL(fout_pl, i, G_subp.activation);
}

_32_‘



JNC TJ8400 2000-051

if { G_subp. activation |= OFF ) {
if ( i % G_subp. activation_interval = 0 ) {
switch ( G_subp. activation ) {
case PMA
for (j=1; j<=nm; j+) {
G_rpemp. UDL[j1[j] #= G_subp. activation_power:
}
break;
case PMDA
for ( j =15 j <= nnn; j++ ) {
G_rpemp. P[j1(j] #*= G_subp. activation_power;
t

break;

G_rpemp. lambda = G_subp. lambda mu * G_rpemp. lambda +1.0 - G_subp. lambda_mu;

- G_rpemp. K = G_subp. contraction mu * G_rpemp.X +1,0 - G_subp. contraction mu;
1
end_time = Now_Time_Set(day_buff, time_ buff);
require_time = ditftime(end_time, start time);
sprintf (G_reportbuff[0], “End of Calculation = %s %s¥n”, day buff, time buff);
sprintf (G_reportbuff[1], “Requirement Time = %f [sec]¥n”, require_time);
W Writing (CRT_DISK, G _reportbuff_, 2, G_fout_report);

fclose(fin_y);

fclose (fout_result) ;

if ( G_u file.namef0] != NULL } {
fclose (fin_u) ;

y .

if (G_pl_filename[0] != NULL ) {
fclose (fout_pl) ;

t

if ( G_pole filename[0] != NULL )} {
for (i =0; i < G_rpemp.n; i++) {
fclose (Fout_polel[il):
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return SUCCESS.

Vi; : : : f : f :

/% Format : int Starting Check (void)
/* Prototype : PRT armaxl.h

/% Description : Logical check of various parameter.

/* Return Value: normal termination -> SUCCSESS[defined in DFN_armaxl.h]
/% abnormal termination —> FAULT [defined in DFN_armaxl. h]
/* Variable ! none

/* Revision : 2000/01/01

/% t ; } f : ; :

int Starting Check(void)

{

if ( G_y_file. identification_number > G_y_file. useable_number ) { .
sprintf (G_reportbuff[0],
“Number to identify exceed number of useable data.”):
goto ERROR_RECOVERY;

if ( G_interval_number > G_y_file. identification number )} {
sprintf (G_reportbuff[0],
“Interval of output éxceeds number to identify.”);
goto ERROR_RECOVERY;

return SUCCESS;

ERROR_RECOVERY:
W_Writing (CRT_DISK, G_reportbuff, 1, G_fout_report);
return FAULT;
}
VE: : : } : } - :
/* Format : int Parameter_Init (void)

/¥ Prototype : PRT armaxl.h

el

*/
*/
*/
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/% Description : Initial parameter definition by reading parameter file.
/% Return Value: normal termination -> SUCCSESS[defined in DFN_armaxl. h]

[ ‘ abnormal termination —> FAULT [defined in DFN_armaxl. h]
/% Variable  : none

/% Revision @ 2000/01/01

/* } t t : f : t

int Parameter Init(void)

R

FILE . *fin_init;

char tmp_buff1[256), tmp_buff2[256];
int i, 3, check, loop;

double d1_dummy;

/* File open */

if ( (fin_init = fopen( G_init_file. name, “rt” )) = NULL ) {
sprintf(G_reportbuff{0], “Camnnot open the initial parameter file.¥n");
W_Writing (CRT_DISK, G_reportbuff, 1, G_fout_report):
return FAULT; -

/* Initialization */

loop = G_rpemp.n * 3;

-

/* Parameter part reading */
check = 1;
while ( fscanf(fin_init, “%s”, tmp_buffl) != EOF ) {
if ( (check = stremp(tmp_buffl, “PARAMETER")) = 0 ) {
break;

}
if (check 1= 0) {
goto ERROR_RECOVERY;
}
for (i =1; 1 <= loop; i+ {
fscanf (fin_init, “%s %s”, tmp_buffl, tmp_buff2);
dl_dummy = atof (tmp_buff2): '
if (¢tmp buff2 < *- || *tmp_buff2 > *9") {
sprintf (G_reportbuff[0], “Illegal value as initial parameter.”):
W_Writing (CRT_PISK, G_reportbuff, 1, G_fout_report):
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return FAULT;
}
G_rpemp, thetal[i] = d1_dummy;

/% P_matrix or UDL matrix part reading #/
check = 1;
while ( fscanf(fin_init, “%s”, tmp_buffl).!= EOF ) {
if ( (check = strcmp (tmp_buffl, “P_MATRIX or UDL_MATRIX")) == 0) {
break;
}
}
if (check !=0) {
goto ERROR_RECOVERY,
}
for (i =1; i <= loop; i+H) {
for {(j = 1; j <= loop; j+) {
fscanf (fin_init, “%s %s”, tmp_buffl, tmp_buff2);
d1_dummy = atof (tmp_buff2);
if (ktmp_buff2 < "' || *tmp_buff2 > '9") {
sprintf(G_reportbuff[0], “I1legal value as P Matrix. ”);
W_Writing (CRT_DISK, G_reportbuff, 1, G_fout_report);
return FAULT;
}
G_rpemp. UDL[1] [j] = G_rpemp. P[i][j] = d1_dummy;

/* L_vector part reading */
check = 1;
while ( fscanf(fin_init, “%s”, tmp_buffl) != EOF ) {
if ( (check = stremp(tmp_buffl, “L_VECTOR”)) = 0 ) {
break;
-}
}
if (check != 0} {
goto ERROR_RECOVERY:
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for (1 =1; i <= loop; i+ {
fscanf(fin_init, "%s %s”, tmp buffl, tmp_buff2);
dI_dummy = atof {tmp_buff2) ;
if (etmp_buff2 <= |} *tmp buff2 > ') {
sprintf (G_reportbuff[0], “Illegal value as initial Kalman Gain.”);
W Writing (CRT_DISK, G_reportbuff, 1, G_fout_report);
 return FAULT;
}
G_rpemp. L[i] = d1_dummy;
}
felose(fin_init) ;
return SUCCESS;

ERROR_RECOVERY :
' sprintf (G_reportbufff0], “Tintial parameter file dose not obey defined format.”);
W _Writing (CRT_DISK, G_reportbuff, 1, G_fout_report);
felose(fin_init);

return FAULT;

}

/% : — : f t i : */
/% Format . int Parameter_Std_Init (void) */
/* Prototype : PRT armaxl.h x/
/* Description : Standard initial parameter definition. 2/
/* Return Value: none ‘ %/
/% Variable  : none _ */
/* Revision @ 2000/01/01 */
J% t : ¢ f : : f %/
void Parameter Std_Init(void) '

{

int i, J, loop;

loop = G_rpemp.n * 3;
for (i =1; i <= loop; i+H) {

G_rpemp. theta[i] = 0.0;
G_rpemp. L[i] =0.0;
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Vi
J*
VE:
VE:
J*
/%
S
/%
Vi
FEr

G_rpemp. phili] = 0.0;
G_rpemp.psi[i] = 0.0;
for (j = 1; j <= loop; j*+¥) {
G_rpemp, UDL[i][j] = 0. 0;
G_rpemp. P[i1[j] =0.0;
}
G_rpemp. P[i][i] = G_rpemp. pmatrix0;
G_tpemp. UDL[i][i] = G_rpemp. pmatrix0;

}

} f t f ~—1 } — &/
Format : double Read Data(FILE #*fin, int size) - */
Prototype '@ PRT armaxl.h %/
Description ! Reading one data from the binary file. N */
Return Value: The data which read from the binary file. When the data size*/

is 2byte, the data is casted 8byte. #/

Variable : *fin; (i ) file pointer to the binary file. */
size; (i ) the data size. %/

Revision : 2000/01/01 .ow/
: i : f : : : %/

double Read Data(FILE *fin, int byte)

{

short 1i_dummy;
double value;

switch (byte) {

case 2 :
fread (&i_dumy, 2, 1, fin);
value = (double)i_dummy;
break;

case 8 :
fread (&value, 8, 1, fin);
break;

return value;
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/%
J#
/%
/¥
VL
[
i
/%
J*
Vs
[*

Format

Prototype
Description
Return Value:

Variable
Revision

: int Method_Judgement (void)
: PRT armaxl.h

Algorithm type Judgement.

PLR  [defined in DEN_armaxl.h]}
ELS  [defined in DFN_armaxl. h]
RML  [defined in DFN_armaxl.h]
RPEM  [defined in DFN_armaxl.h]

. none
: 2000/01/01

1 !
T T T

int Method_Judgement (void)

{

}

int method;

if {(G_subp. contraction_mu = 1.0) {
method = PLR;
if (G_subp. lambda_init = 1.0) {

method = ELS;
}
} else { ’
if (G_subp. contraction_mu = 1.0 & G_subp. lambda_init = 1.0) {
method = RML;
} else {
method = RPEM:

return method;
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4.3 Input data Read Program
o 1 9 3 4 5 f—— 7 8
SILIISLIIITI ST ST ST SIS TSI ST ST TS ST T TS TS S]] )
/ _ v
_/ ARMAX Parameter Calculation Program by RPE Method. S
/ /
/ . ‘ | /
ALISILL SIS SIS SIS ST TS SIS TS S S TS J TS T )T
1 2 3 4 5 6 7 %/
/* i : i | : ; : */
/* standard include defines. %/
JE t : i : ; : : %/
IES ; t : ; : } : */
/* private include defines. %/
/% f i : | : ; : */

#include “DFN_armaxl.h”
#include “VAR armaxl.h”
#include “PRT armaxi.h”

L : } } f : } } */
/* Format . int ReadFileCall (char *filename) , */
/* Prototype ' PRI_armaxl.h . */
/% Description : Reading job file and setting parameter. %/
/* Return Value: normal termination -> SUCCSESS[defined in DFN_armaxl.h] . =/
/* abnormal termination > FAULT  [defined in DFN_armaxl.h] %/
/% Variable : ®*filename; (i ) pointer to filenmae buffer. ' */
/* Revision  : 2000/01/01 */

/* ; | : : : ; : ®/
int ReadFileCall{char *filename) '
{

FILE *fin_setupfile, *fin_test, *fout_test; _

char input_buff[2566], tmp_buffil[256], tmp_buff2[256];
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int i;
long useable_number;

/* Setup file open */
if ( (fin_setupfile = fopen(filename, “rt”))} = NULL } {
sprintf (G_reportbuff[0], “Cannot open setup file [ %s 1.¥n”, filename);
sprintf (G_reportbuff[1], “Abort this job.¥n”, filename);
W_Writing (CRT_DISK, G_reportbuff, 2, G_fout_report);
return FAULT; :

/* Initialize */

memset (&G_rpemp, 0x00, sizeof (S_RPEM_PARAMETER));
memset &G_u_file, 0x00, sizeof(S_BINARY_FILE)):
memset (&G_y_file, 0x00, sizeof (S_BINARY FILE));

memset (&G_init_file, 0x00, sizeof (S_INIT_FILE));

memset (G_out_filename, 0x00, 256); -
. memset (G_pole_filename, 0x00, 256);

memset (G_pl_filename, 0x00, 256);

/* Reading parameter in setup file %/
for (i=05 i< 205 i+ ) {
if ( Std Reading(fin_setupfile, input_buff, i) == FAULT } {
sprintf (G_reportbuff[0], “Error: Format of setup file is unsuitable.¥n”);
W_Writing (CRT_DISK, G_reporthuff, 1, G_fout_ report):
goto ERROR_RECOVERY;
}
switch (1) {

case 0: /* ID = 0: Reading of identification order %/
"G_rpemp. n = atoi (input_buff) ;
if ( G_rpemp.n < 0 || G_rpemp.n > 9) {
sprintf( G_reportbuff[0], “Illegal value as identification order.¥n” ):
goto ERROR_RECOVERY;

}
break;

case 1. /* ID = 1! Reading of record length of binary time series */
G_u_file.byte = G_y_file. byte = atoi (input_buff);
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if ( Gu_file.byte != 2 & G u_file.byte 1=8) {
sprintf (G_reportbuff[0],
“I1legal value as record length of time series data. ¥n”);
goto ERROR_RECOVERY;
'

break;

case 2. /* ID = 2! Reading of U filename %/
if ( stremp(input_buff, “NULL”) =0 ) {
useable_number = 2147483647;
} else { .
if ( (fin_test = fopen(input_buff, “rb”) ) = NULL ) {
sprintf (G_reportbuff{o],
“Cannot open the time series data file inputted to system ¥n”);
goto ERROR_RECOVERY;
} else {
strepy (G_u_file. name, input_buff);
G_u_file number = Binary_File Check{fin_test, G_u_file. byte);
fclose (fin_test) ;
if ( G_u_file.number == -1 ) {
sprintf (G_reportbuff[0],
“Probably, [ %s ] is not binary data file of %d byte”,
input_buff, G_u_file.byte);
goto ERROR_RECOVERY;
}

useable_mmber = G_u_file. number;

}

break;

case 3! /* ID = 3: Reading of Y filename %/
if ( (fin_test = fopen(input_buff, “rb”)) == NULL ) {
sprintf(G_reportbuff[0],
“Cannot open the time series data file outputted to system ¥n” ):
goto ERROR_RECOVERY;
} else {
strepy (G_y_file. name, input_buff);
G_y_file. number = Binary File_Check(fin_test, G_y_file.byte);
fclose (fin_test) ;
if ( G_y_file number = -1 ) {
sprintf (G_reportbuff[0],
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“Probably, [ %s ] is not binary data file of %d byte¥n”,
input_buff, G y_file. byte);
goto ERROR_RECOVERY;
}
if ( G_y_file.number < useable number )} {
useable_number = G_y_file. number;

}

break;

case 4: /% ID = 4! Reading of initial parameter setting filename %/
if ( stremp(input_buff, "NULL") =0 ) {
if ( (fin_test = fopen(input_buff, “rt”)) == NULL ) {
sprintf (G_reportbuff[0], “Canont open initial parsmeter file.¥n”);
goto ERROR_RECOVERY:
}
strepy (G_init_file. name, input_buff);
fscanf (fin_test, “%s %s”, tmp_buffl, tmp_buff2) ;
felose(fin_test) ;
if ( stremp(tmp_buffl, “INITIAL_PARAMETER FILE") != 0 ) {
sprintf (G_reportbuff[0],
“First declaration of the initial parameter file is unsuitable, ¥n”);
goto ERROR_RECOVERY;
_
if ( ((int) Gktmp_buff2) - 48) != G_rpemp.n ) {
sprintf (G_reportbuff[0],
“There is discrepancy as to identification order.¥n”);
goto ERROR_RECOVERY;

}
G_init_file, order = (int) (%tmp_buff2) - 48;
}

break;

case 5: /* Reading of number of skipping data %/
G_y_file. skip_number = atol (input_buff);
if ( G_y_file. skip number < 0 || G_y_file. skip number > useable number ) {

sprintf (G_reportbuff[0], “Illegal value as number of skipping data. ¥n”):
goto ERROR_RECGVERY;

b
useable_number -= G_y_file. skip_ number;
break;

_43_



JNC TJ8400 2000-051

case 6: /* Reading of number of identification %/
G_y_file. identification_mmber = atol (input_buff);
if ( G_y_file. identification_number <= 0 ||
G_y_file. identification_number > useable number ) {
sprintf (G_reportbuff[0], “I1legal value as number of identification, ¥n”):
goto ERROR_RECOVERY;
}
break;

case 7: /* Reading of forgetting factor mu */
G_subp. lambda_mu = atof (input_buff) ;
if ( G_subp. lambda_mu <= 0.0 || G_subp. lambdamu > 1.0 ) {
sprintf (G_reportbuff[0],
"Illegal value as constant part of forgetting factor.¥n”);
goto ERROR_RECOVERY;
}

break;

case 8! /* Reading of forgetting factor init %/

G_subp. lambda_init = atof (input_buff); .

if ( G_subp. lambda_init <= 0.0 || G_subp. lambda_init > 1.0 ) {
sprintf (G_reportbuff[0],

“I1legal value as initial forgetting factor. ¥n”);

goto ERROR_RECOVERY; '

}

break:

case 9: /% Reading of contraction factor mu %/
G_subp. contraction_mu = atof (input_buff) ;
if (G_subp. contraction mu < 0.0 || G_subp. contraction me > 1.0 ) {
sprintf(G_reportbuff[0], “Illegal value as contraction factor mu ¥n”):
goto ERROR_RECOVERY;
}

break;

case 10: /* Reading of prevention value #*/
G_rpemp. ¢ = atof (input_buff) ;
if (G_rpemp.c ¢= 0.0 ) {
sprintf (G_reportbuff[0],

“Illegal value as constant for divergent prevention. ¥n”);
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goto ERROR_RECOVERY;
}

break;

case 11: /* Reading of stable check switch %/

if ( stremp(input_buff, “ON") =0} {
G_rpemp. stable = ON;

} else if ( stremp{input_buff, "OFF") = 0 ) {
G_rpemp. stable = QOFF;

} else {
sprintf (G_reportbuff[0], “Illegal switch as stable check. ¥n”);
goto ERROR_RECOVERY;

}

break;

case 12: /* Reading of initialization value of P matrix */

G_rpemp. peatrix0 = atof (input_buff) ;

if ( G_rpemp. pmatrix0 <= 0.0 ) {
sprintf (G_reportbuff[0],

“Illegal value as diagonal elements of initial P matrix. ¥n”);

goto ERROR_RECOVERY;

}

break;

case 13: /* Reading of activation method switch */

if ( strcmp(input_buff, "PMDA™) = 0 ) {
G_subp. activation = PMDA;

} else if ( stremp( input_buff, “PMA” ) = 0 ) {
G_subp, activation = PMA;

} else if ( stremp( input_buff, “OFF” ) = 0 ) {
G_subp. activation = OFF;

} else {

' sprintf (G_reportbuff[0],
“T1legal switch as selection of activation method. ¥n”):

goto ERROR_RECOVERY;

}

break;
case 14: /% Reading of activation interval */

G_subp. activation_interval = atol (input_buff) ;
if ( G_subp. activation_interval <= 0 ||
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G_subp. activation interval > useable number ) {
sprintf (G_reportbuff 0],
“I1legal value as number of activation interval.¥n”);
goto ERROR_RECOVERY;
}

break:

case 15: /* Reading of activation power %/
G_subp. activation_power = atof (input_buff);
if (G_subp. activation_power < 1.0 } {
sprintf (G_reportbuff[0], “Illegal value as activation power.¥n”):
goto ERROR_RECOVERY;
}

break;

case 16: /* Reading of output filename of result %/

if ( {fout_test = fopen(input_buff, “wt”)) == NULL ) {
sprintf (G_reportbuff[0], “Unsuitable Output File Name.¥n”):
goto ERROR_RECOVERY;

}

fclose (fout_test) ;

strepy (G_out_filename, input_buff);

break;

case 17: /* Reading of output interval */
G_interval_number = atol (input_buff);
if ( G_interval number <= 0 |} G_interval_mmber > useable_number ) {
sprintf (G_reportbuff[0], “Illegal value as number of interval.¥n”);
goto ERROR_RECOVERY:
}

break;

case 18! /% Reading of output filename of binary pole #/
if ( stremp(input_buff, “NULL”) !=0) {

if ( (fout_test = fopen(input_buff, “wb”))} = NULL ) {
sprintf (6_reportbuff[0], “Unsuitable Output File Name.¥n”);
goto ERROR_RECOVERY;

}

felose (fout_test) ;

strcpy(G_polé_filename, input_buff) ;
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break;

case 19! /* Reading fo output filename of P/L */ l
if ( stremp{input_buff, "NULL") !=0) {
if ( (fout_test = fopen{input_buff, “wt”)} = NULL ) {
sprintf (G_reportbuff[0], “Unsuitable Qutput File Name.¥n”);
. goto ERROR_RECOVERY;

}
felose(fout_test)s
strepy (G_pl_filename, input_buff);

}

break;

}

fclose(fin_setupfile);
G_y_file. useable_number = useable_number;

return SUCCESS;
ERROR_RECOVERY:

W_Writing (CRT_DISK, G_reportbuff, 1, G_fout_report);
fclose (fin_setupfile);

return FAULT;

}

/% f f : f : 4 : */
/* Format - : long Binary File_Check(FILE *fin, int byte) #/
/* Prototype : PRT_armaxl.h */
/* Description : Check of binary file. */
/* Return Value: normal termination —> number of data 4
/& - abnormal termination — -1 . #/
/% Variable : #fin; (i ) file pointer of data file. */
S byte; (i ) byte of data. _ */
/% Revision  : 2000/01/01 */
/% — — : : : : ; %/

lohg Binary File Check (FILE #fin, int byte)
{ '
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int i_dummy;
long file_size, data number;
double dl1_dummy, d2_dummy;

fseek (fin, 0, SEEK_END);
file_size = ftell(fin);
dl_dummy = (double)file_size / (double)byte;
d2_dummy = floor(dl_dummy) ;
if ( dl_dumy !'= d2_dumy ) {
return —-1;

data_number = file_size / byte;

return data_number;

/% : ! : : : ; }
/% Format : int Std Reading(FILE #fin, char *return buff, int counter)
/* Prototype '@ PRT_armaxl.h

/* Description : Standard reading function of setup file,

/* Return Value: normal termination -> SUCCSESS[defined in DFN_armaxl. h]
/* abnormal termination —> FAULT [defined in DFN_armaxl. h]
/% Variable . xfin .3 (i ) file pointer of setup file.

/% *return_buff; ( o) string buffer pointer for reading para-
[* neter.

/% counter ; (i ) logical ID of parameter.

/* Revision : 2000/01/01

/% : : ; | : ; :

int Std_Reading(FILE #fin, char #ptrl, int counter)
{

char  tmp buff1[256];
int check;

check = fscanf (fin, “%s %s”, tmp_buffl, ptrl);
sprintf{ G_reportbuff[0], “%s %s¥n”, tmp buffl, ptrl );
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W Writing( CRT_DISK, G reportbuff, 1, G_fout_report );
if ( (check !=2) || (stremp( tmp buffl, G“parameter_itém[counter]) I=0) ) {

return FAULT;

return SUCCESS;
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4. 4 ARMAX by RPE Method
/% 1 2 3 4— 5 6 7 8
AL A SIS ST SIS TS ST SIS ST LSS
/ /
_/ ARMAX Parameter Calculation Program by RPE Method. e
/ -/
/ /
SIS S TSI TTIITSS TS TS ST TSI TS T S ST ST SIS ST
1 2 3 4 5 6 T %/
/* : : : | ; : : %/
/* standard include defines. %/
/* : : ; ¢ ; ; | */
/i : } : t : : i %/
~ /* private include defines. %/
VE: : : : : ' t : */

#include “DFN_armaxl, h”
H#include “VAR armaxl.h”
#include “PRT srmaxl.h”

/* : ; : ! | | ! */

/* Format ¢ void Rpem_routine (void) _ %/
/* Prototype : PRT_armaxl.h */
/% Description : Calculation by RPEM Algorithm, %/
/* Return Value: none */
/* Variable : none */
/* Revision : 2000/01/01 %/
/% ? ' ' ¢ ' — %/
void Rpem_Routine (void)

{

int i, j, k, nnn, ex part_s, ma_part_g;

double dl_dummy, amy, ma_part (28], yl_hat, ul_hat, el_hat, c_i;
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nnn = G_rpemp.n * 3;

ex_part_s = G rpemp.n + 1,
ma_part s = 2 % G_trpemp.n + 1;

/* Calculation of Prediction Error #/
G_rpemp. prediction_error = G_rpemp. v;
for (1 = 1; 1 <= nmn; i+)
G_rpemp. prediction_error —= G_rpemp. phi[i] * G_rpemp. theta[i];

/* Stablility Check and Decision of AMY */
amy = 1.0;
if ( G_rpemp. stable = ON ) {
while (1) {
for (i =0; i < G_rpemp.n; i++) {
J = ma part_s + i;
ma_part[i+2] = G_rpemp. theta[j] + G_rpemp. L[j] *
G_rpemp. prediction_error * amy;
}
ma_part[1] ="1.0;
if ( Stable_Check (ma_part, G_rpemp.n) = SUCCESS )
~ break;
amy /= 2.0;

/* Renewal of Parameter */
for (i=1; i <= nm; i+ )
G_rpemp. theta[i]l += G_rpemp.L[i] * G_rpemp. prediction error * amy;

/* Calculation of Current Residual %/
" G_rpemp. residual = G_rpemp. v;
Cfor (i =1; i <= nnn; i++)
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G_rpemp. residual —= G_rpemp. phi[i] * G_rpemp. theta[i];

/% Whitning of Residual */
y1_hat = G_rpemp. v;
ul_hat = G_rpemp. u;
el_hat = G_rpemp. residual;

for (i = 0; i < G_xpemp.n; i+ {
di_dummy = (double)i + 1.0;
c_i = G_rpemp. thetalma_part_s + i] * pow(G_rpemp. K, d1_dummy);
y1_hat += ¢_i * G_rpemp. psi[l + il
ul_hat —= c_i * G_rpemp. psilex part_s + i];
el_hat — c_i * G_rpemp. psifma part s + i];

/% Update of Time Series Containment Vector phi[] psi[] #/
for (i = 2; i <= G_rpemp.n; i++)
for (=15 j <= 35 j+) {
k=j% G rpemp.n + 2 - i;
G_rpemp. philk] = G_rpemp. thi [k-13;
G_rpemp. psilk] = G_rpemp. psilk-1];

G_rpemp. phi[1] = —G_rpemp. y;
G_rpemp. phi [ex_part_s] = G_rpemp. u:

G_tpemp. phi [ma_part_s] = G_rpemp. residual;

G_rpemp. psi[1] -y1_hat;
G_rpemp. psi[ex_part_s} = ul_hat;
G_rpemp. psi[ma_part_s] = el_hat;

/* Update of P Matrix or UDL Matrix and Gain Vector L*/
switch { G_subp. activation ) {

case OFF : 7

case PMA :
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UDL_Factorization {(&G_rpemp) ;

break;
case PMDA :
P _Matrix_Calc (&G_rpemp) ;
break;
}

}
Ve f : : : f : :
/% Format : int Stable_Check(double *work, int n)

/% Prototype : PRT_armaxl.h
/* Description : Stable Check Algorithm.
/% Return Value: normal termination —> SUCCSESS[defined in DFN armaxl. h]

/* abnormal termination —> FAULT [defined in DFN_armaxl. h]
/% Variable : #work; ( o) pointer to calculated data.
/¥ ~n 3 (i ) identification order.
/* Revision : 2000/01/01
i i : 4 } : I t
int Stable_Check(double *work, int n)
{
int i, k ni, nki, nk;
double al;
nl =n+1;

for (i=1; i <=nl; it ) {
work[nl+i] = 0.0;
}

for (k=0; k <n; kt+ ) {
nkl =nl - k;
for (i=1; i <=nkl; i+ ) {
work[nl+i] = work[nkl-i+1];

}

if ( workfnl+nki] = 0.0 ) {
return FAULT;

}

© ‘al = work[nkl] / work[nlinkl]:
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/%
/%
S
yEs
Vs
/%
J%
[
/%

if (fabs(al) >= 1.0) {
return FAULT;

}

nk =n - k;

for (i=1; i <=nk; i+ ) {
work[i] == al#work[nl+il;

}
return SUCCESS;

Format ¢ int UPL_Factorization(S_RPEM_PARAMETER #rpemp)

Prototype : PRT _armaxl.h

Description : UDL matrix factorization Algorithm. .

Return Value: normal termination —> SUCCSESS[defined in DFN armaxl. h]
abnormal termination —> FAULT [defined in DFN_armaxl. h]

Variahle ¢ #%rpemp; (i/o) pointer to RPE parameter item structure.

Revision  : 2000/01/01

int UDL_Pactorization(S_RPEM_PARAMETER srpemp)

{

int i, 3, k, 1, nnn;
double f[25], g[25], previous_beta, beta_inverse, beta, previous g,
previous_udl, d1_dummy;

mn = rpemp—rn ¥ 3;

for (i = 2; i <= non; i+ |
j=nm+ 2 - 1;
fLil = rpemp—>psiljl;
k=3-1;
for (1=1; 1<=k; 14+
flj] += rpemp—)UDL[l_] [3] * rpemp—>psill];
g[3] = rpemp—>UDL[1[4] * £[j];

_54_



JNC TJ8400 2000-051

gl1] = rpemp—>UDL[1][1] * rpemp—>psil[l];
f{1] = rpemp—>psi[l];

. previous_beta = rpemp—>lambda + f[1]#g[1];
beta_inverse = 0.0;
if (previous_beta > 0.0)
beta_inverse = 1.0 / previous_beta;
if (g(1] 1=0.0)
rpemp—>UDL[1] [1] = beta_inverse * rpemp~>UDL[1][1];

for (i = 2; i <= nmn; i+ |
beta = previous_beta;
previous_g = g[i]:
previous_beta += previous_g # f[i}:
if (previous_beta == 0.0)

continue;
dl_dummy = ~f[i] * beta_inverse:;
j=i-1;

for (k= 1; k<= j; kt#) {
previous_udl = rpemp~>UDL[k][i];
rpemp—UDLIK] [i] += d1_dummy * g[k]:
glk] += previous_udl * previous_g;

beta_inverse = 1.0 / previous_beta;

rpemp—>UDL[i] [i] *= beta * beta_inverse / rpemp—>lambda;
rpemp—>UDL[i][i] = Min_Calc (rpemp—>UDL[i][i], rpemp—>c);

for (i = 1; i <= nnn; i++)
rpemp—>L[i] = g[i] / previous beta;

return SUCCESS;

_55_



JNC T]8400 2000-051

/% Format :int P_Matrix Calc (S_RPEM PARAMETER *rpemp)
/% Prototype : PRT armaxl.h
/% Description : P matrix calcuration Algorithm,

/* Return Value: normal termination —> SUCCSESS[defined in DFEN_armaxl.h]
[ abnormal termination —> FAULT [defined in DFN_armaxl. h]
/* Variable : #rpemp; (i/0) pointer to RPE parameter item structure.

/% Revision : 2000/01/01

Fis t : 4 : 1 } 1

int P_Matrix_Calc(S_RPEM PARAMETER s*rpemp)
{
int i, j, nmn;
double p_psi[25], psi_p[25], p_psi_psi_p[25]1[25], bunbo;

nnn = rpemp—>n * 3;

for (i =1; i <= nmmn; i+ {
rpenp—>L[i] = 0.0;
ppsili] = 0.0;
psi_p[i] = 0.0;

for (i =1; i <= nnn; i+
for (j =1; j <= nmn; j+)
p_psili] += rpemp—>P[i][j] * rpemp—>psiljl;

for (i = 1; i <= nnn; i+
for (j = 1; j <= nnn; j+)
psi_p[i] += rpemp—>psilj] * rpemp->PLj1[il;

for (i = 1; i <= nnn; i++)
for (j =1; j <= nmn; j+)
p_psi_psi pli]l[j] = p_psili] * psi_p[il;

bunbo = rpemp—>lambda;
for (i = 1; i <= mmn; i+
bunbo += rpemp—>psi[i] * p_psilil;
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for (i =1; i <= nnn; i+
for (j =1; j <= non; j++)
p_psi_psi_p[il[j] /= bunbo;

for (i = 1; i <= nmn; i+
for (j =1; j <= mn; j+
rpemp—>P[i] [j] — p_psi_psi_plill[j]:

for (i =1; i <= nnn; i+)
for (j =1; j <= non; j++)
rpemp—>P[i]{j] /= rpemp—>lambda;

for (i = 1; i <= nnn; i+)
for (3 =1; j <= non; j++)
rpemp->L[i] += rpemp—>P[i][j] * rpemp—>psilil;

return SUCCESS;

_57_



JNC TJ8400 2000-051

4.5 Output Program
[ 1 2 3 4 5 6 T 8
SIS SIS TS SIS SIS ST ST ST ST S ST
/ v
_/ ARMAX Parameter Calculation Program by RPE Method. _/
J | ' S
J/ v
SIS SIS TS ST S ST S TS S LSS TSI S S ST SIS S S S S
1 2 3 4 5 6 7 */
/* t : | | . | : — %/
/% standard include defines. ' %/
/* : ¢ : f : | : */
/* : : t — : ; : */
/#* private include defines. %/
/¥ ; ! | | : : ; */

#include “DFN_armaxl.h”
#include “VAR_armaxl.h”
#tinclude “PRT armaxl.h”

/X : t : : : : : */
/% Formula : void Output_Result(FILE *fout_result, long loop) %/
/% Prototype : PRT armaxl.h %/
/* Description : Qutput calculated results. */
/* Return Value: none */
/% Arguments @ #fout_result; (i ) file pointer of output file. */
/% loop ; (i ) loop number. */
/* Revision : 2000/01/01 . */
Ve : : i : : —t ; */
void Output_Result(FILE %fout_result, long loop) '

{

static char *converge_string[] = {"CANNOTCALC”, “CONVERGE”, “NOCONVERGE”} ;
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S_COMPLEX pole(10];
int i, start_point, converge_check;

converge_check = Pole_Calculation(G_rpemp.n, G_rpemp.theta, pole);
printf("%-71d POLE:%s¥n”, loop, converge_string[converge_check+1]);
fprintf (fout_result, "%-71d POLE:%s¥n”, loop, converge_string[converge_check+l]);

/% Writing of AR Parameters %/
Parameter Writing (fout_result, G_rpemp.n, 1, G_rpemp. theta):

/% Writing of Exgeneous Parameters */

if ( G_u file name[0] != NULL) {
start_point = G_rpemp.n + 1; _
Parameter Writing (fout_result, G_rpemp.n, start point, G_rpemp. theta);

}

/% Writing of MA Parameters %/
start_point = G_rpemp.n * 2 + 1;
Parameter Writing (fout result, G_rpemp.n, start_point, G_rpemp.theta);

-

/* Writing of Pole %/
for (i=0; i< G_rpemp.n; i++ ) {
printf (" % 15.6e% 15.6e¥n”, polelil.real, pole[i]. image);
fprintf (fout_result, ” % 15.6e% 15.6e¥n”, polel[il.real, poleli]. image);

printf ("¥n");
fprintf (fout_result, “¥n¥n”);

}

/% } } } ¢ t f f %/
/% Formula : void Parameter Writing(FILE *fout_result, */
/% int number, */
/& _ int start_point, */
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/% double thetall) ®/
/% Prototype : PRT_armaxl.h ‘ %/
/* Description : Qutput calculated results. <~ sub process. */
/* Return Value: none %/
/% Arguments : #fout_result; (i ) file pointer to output file. %/
[E humber ; (i ) mumber of cutput parameter. %/
/% start_point ; (i ) start point for array position .
/* hteta[] ; (i ) array of ARMAX parameter, */
/* Revision @ 2000/01/01 %/
/* : t t — ¢ t : %/

void Parameter Writing(FILE #*fout_result, int mmber, int start_point, double theta[])
{

int i, j;

if (number > 4) {
for (i =0; 1< 3; i+ {
J =i + start_point;
printf ("% 19.6e”, thetal[j]);
fprintf (fout_result, “% 19.6e”, theta[jl):
}
printf ("¥n"};
fprintf (fout_result, “¥n”);

for (i = 4; i < number; i++) {
Jj =1 + start_point;
printf ("% 19.6¢”, thetaljl);
fprintf (fout_result, "% 19.6e”, thetaljl);
}
} else
for (i =0; i < number; i+ {
j =1 + start_point;
printf ("% 19.6e”, thetaljl);
fprintf (Fout_result, "% 19.8e”, theta[j]);

printf {("¥n");
forintf (fout_result, “¥n”);
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/%
/%
Sk
/%
VEs
/*
/%
Es

{

/%
/%
/*
L
FES
/%
/%
/%
/¥
Sk

| 4 ! ! Il ) I

T ¥ T T T U T

Formula : void Output_Pole(FILE *fout_pole[])

Prototype : PRT_armaxl.h

Description @ Qutput calculated pole by binary data.

Return Value: none

Arguments : *fout_pole; (i ) file pointer array of output file.
Revision  : 2000/01/01

Il I} !
T ¥ T

void Output_Pole(FILE #fout_pole{])

S_COMPLEX pole[10];
int i, Js

Pole_Calculation(G_rpemp.n, G_rpemp. theta, pole):

for (i =0; i < G_rpemp.n; i+ {
j=1i+1;
fwrite (&pole[i].real, 8, 1, fout_poleljl):

Formula . void Output_PL(FILE *fout_pl, long loop, int method)
Prototype : PRT_armaxl.h
Description : Qutput calculated P/L.
Return Value: none
Arguments  : %fout_pl; (I ) file pointer of output file.
loop ; (i ) loop number.
method ; (i ) activation method type.
Revision 1 2000/01/01

T T T T T ¥ T

void Output_PL(FILE *fout_pl, long loop, int method)

{

int i, j, nmn;
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mn = G_rpemp.n * 3,

fprintf (fout_pl,
“Value of Y Data at %ld Data = %13. 6e¥n”,
loop, G_xpemp.y);
fprintf (fout_pl,

“Value of Prediction Error at %ld Data = %13. 6e¥n”, .
loop, G_rpemp. prediction error);

fprintf (fout_pl,
“Value of The Residual at %ld Data = %13. 6e¥n¥n”,
" loop, G_rpemp. residual):

fprintf (fout_pl, “Elements of P Matrix at %1d Data¥n”, loop):

switch (method) {
case OFF :
case PMA
Udl_to_P{nnn, G rpemp.UDL, G_rpemp.P);
for (i = 1; i <= nmn; i+
for (j =1; j <= nnn; j+)
fprintf (fout_pl, “"P[%d][%d] = % 13.6e UDL[%d] [%d] = % 13.6e¥n”,
i, J, G_rpemp.P[i][j], 1, j, G_rpemp.UDL{i]1[j1);
break;
case PMDA :
for (i = 1; i <= nnn; i+)
for (j = 1; j <= nnn; j+)
fprintf (fout_pl, “P[%d][%d] = % 13.6e¥n”,
i, J, G_rpemp.P[il[5]);
break;

fprintf (fout_pl, “Elements of L Vector at %1d Data¥n”, loop);

for (i =1; i <= nnn; i+
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fprintf (fout_pl, “L{%d] =% 13.6e¥n”", i, G_rpemp.L[i]):

fprintf (fout_pl, “¥n¥n");
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4.6  Pole Calculation Program
[% 1 2 3 4 5 6 7 8
_/_/_/_/_/._/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/__/_/_/_/_/_/_/_/_/_/_/_/../_/
/ /
./ ARMAX Parameter Calculation Program by RPE Method. _/
=/ _/
_/ _/
_/_/_/_/_/_/_/_/_/_/../_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/
i 2 3 4 5 6 7 %/
VE: t ; | : : ; : */
/% standard include defines. */
VES : : ; : ] : : */
/% f t t f } f f %/
/* private include defines. %/
/x t t t t 1 f } */

#tinclude “DFN_armaxl.h”
#include “VAR armaxl.h”
#include “PRT armaxl.h”

/% } ; : : : : : %/
. /% Formula ¢ int Pole_Calculation(int order, */
/% double thetal], */
/¥ S_COMPLEX polel}) o/
/% Prototype : PRT_armaxl.h %/
/* Description : System pole calculation. */
/* Return Value: normal termination —> CONVERGE[defined in DFN_armaxl. h] */
/% cannot calculation —> CANNOTCALC[defined in DFN_armaxl.h] %/
/* noconverged result —> NOCONVERGE[defined in DFN armaxi.h] %/
/% Arguments @ order ; (i ) identification order. %/
Vi theta[l; (i ) array of elements of AR paramter. %/
/% ~ polel] ; ( o) array of calculated value. */
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/%
/%

int Pole Calculation(int order, double theta[], S_COMPLEX pole[])

{

Revision 1 2000/01/01

int i, converge check;
double coefficient[10];

coefficient[0} = 1. 0;
for (i =1; i <= order: i++) {

coefficient[i] = thetalil:

for (i =0; i <= order; i++ ) {

pole[i]. image = 0.0;

converge_check = Bairstow(coefficient, order, pole);

if ( converge_check = MAXLOOP ) {
return NOCONVERGE;

1
if ( converge_check = CANNOTCALC )} {

return CANNOTCALC,

return CONVERGE,
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4.7 Bairstow Method for Roots Finding

FE: 1 2 3 4 5 6 T 8
SIS TS SIS TS TS ST S ST S ST SSSSSSSSSSSSSSSSSS
-/ , w4
_/ ARMAX Parameter Calculation Program by RPE Method. /
J | J
J/ ‘ _/
LSS IS ST T TS S S ST ST TS SIS S TS ST S S S S S S S ST ST S

1 2 3 . 4 5 6 7 */
/% t ; : t : : . t */
/* standard include defines. %/
/% ! } f } } } } */
[* : : ; : : | : */
/* private include defines. */
VS : ! | — : | F %/

#include “DFN_armaxl.h”
#include "VAR_armaxl.h”
#include “PRT_armaxl.h”

/* t : : : b i : */
/¥ Function @ double Min_Calc{double datal, double data2) */
/* Prototype ! PRT armaxl.h %/
/% Description : Return the lesser of the two values. %/
/* Return Value: the lesser of the two values. */
/* Arguments : datal; (i ) the first double. */
/x data2; (i ) the second double. ®/
/% Revision  : 2000/01/01 | */
/% - : ; ' ' ' ' */

double Min_Calc(double datal, double data2)
{
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Vi
Vi
/%
/*
/*
/%
Vi;
/*
/*
VES

/%
/%

int

if ( datal < data2 ) {

return datal;

return data2;

Function
Prototype

Description :

. int Bairstow(double ta[l, int n, S_COMPLEX x[])
> PRT_armaxl.h
Solving the equation by bairstow method.

Return Value: normal termination . —» mumber of loop
abnormal termination —> CANNOTCALC [defined in DFN_armaxl. hl#®/
this value is applyed when the cal- %/

Arguments

Revision

culation is not converged.
: ta[l]; (i ) array of elements for eguation.
n ; (i ) order.
x[1 ; ( o) array of solution.
: 2000/01/01

| ] [ 1
T ¥ T T

Bairstow(double tall, int n, S _COMPLEX x[])

double
double
double
int

a[10], bl10], c[10];

p0, a0, p, g, D, delta p, delta_g;
tmp[3];

i, J, k, 1, max_loop = 0, count = 0;

for (i =1; i<=n; i+

alil = tafi] / ta[0];

al0] = 1.0;
tmp[0] = 1.0;
while (n > 2) {
p=0p0=10;
g =q0=1.0;
for (1 = 1:;1 < MAXLOOP; 1++) {
b[0] = 1.0;
c{0] = 1.0;
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b[1] = al1] - p;
cl1] = b[1] - ps
for(k = 2; k <= n; ki) {
b[k] = alk] — p*blk-1] - kb[k-2];
clk] = blk] - p*clk-11 ~ g*c[k-2];
}

D = ¢[n2]*c[n-2] - e[n=3]*(c[n-1] — b[n-1]);

if 0D=20.0)
return CANNOTCALC:

delta_p = (b[n—l]*c[n—-Z] - b[nl*c[n-3] ) / D;
delta_q = ( b[nl*c[n2] - bln-1]*{cin-1] - b[n-1]} ) / D:

p = p0 + delta_p;
g = g0 + delta_q;

if( (fabs(delta_p) < EPS) & ( fabs(delta_q) < EPS) )
break ;

p0 = p;

a0 = g;

if (0 > wax_locp)

tmp[1] = p ;

max_locp = 1;
tmp[2] = q

Equation_2{(tmp, &x[count]) ;
n —= Z;count += 2,
for{i =0; i <= n; i+

alil = blil;

tmp[1] = a[1];
tmp(2] = a[2];
Equation_ 2 (tmp, &x[count]);

}
if (h=2) {
}
if (n&l) {

x[count]. real = -a[l];
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/x
/%
/%
VE:
[
/%
Vi:
/*
Vi

{

x[count]. image = 0. 0;

return max_loop;

Function
Prototype

Description :

: void Equation_2(double a[], S_COMPLEX x[1)
! PRT_armaxi. h

Return Value: none

Arguments

Revision

i all; (i ) array of elements for equation.
x[]; ( o) array of solution.
1 2000/01/01

Solving the second order equation by the formula.

double

z [l ] 1 [
T U U T £l

void Equation_2(double a[l, S_COMPLEX x[]}

tmp, D:

D = a[1]*a[1] — 4*a[0]*a[2] ;

if(D >=0.0) {

else {

tmp = -a[l] + sqrt(D);
x[0].real = tmp / (2 * a[0]);
tmp = —al1] - sart(D};
x[1].real = tmp / (2 * a[0));

x[0].real = —af1] / @ * al0]) ;
x[0]. image = sqrt(-D) / (2 * a[0]) ;
x[1]. real = x[0]. real ;

x[1]. image = —x[0]. image :
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J*
/®
/%
/%
- /4
/%
/%
/%
/%
/%

Formula : void Udl_to_P({int order, double udl[][25], double p[][25])
Prototype ' PRI_armaxl.h

Description : Convefting form UDL matrix to P Matrix.

Return Value: none

Arguments  : order i (i ) size of matrix.
ud1[][25]; (i ) second order array of udl matrix.
pl][25] : ( o) second order array of p matrix.
Revision 1 2000/01/01

1 1 1 ! ] I !
T T T T T T ¥

void Udl_to P{(int order, double udl[][25], double p[][25])

{

int i, 3, k, start_row;

double u[25][25], d[25][25], 1[25](25], dummy [25] [25];

for (i =0; i <= 24; i+d)
for (j=0; j<=24; j+H {

ulill[j] =0.0;
d[1][3] = 0.0;
1[i105] =0.0;
dummy [1][j] = 0.0;
plil[i] =0.0;

for (i =1; i < order; i+ {
start row =1 + 1;
for (j = start_row; j <= order; j+9 {
ulillj] = wal[i1 0415
10511i] = wdl[E1[3];

}

}

for (i = 1; i <= order; i+ {
ulilfi] = 1.0;
1[i]til = 103

} .

for (i = 1; i <= order; i+
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dlil[i] = udifillil;

for (i = 1; i <= order; i+
for (j =1; j <= order; j+)
for (k = 1; k <= order; k+)
dummy [i1[3] += ulillk] * dlk][j];

for (i =1; i <= order; i++)
for (j =1; j <= order; j++)
for (k = 1; k <= order; k++)
plil[j] += dummy[i][k] * 1[k][j];
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4.8 Print Out Program
/% 1 2 3 4 5 6 7 8
IS ST SIS TS S S ST ST ST TS ST TS TS S S ST TS ST S ST
-/ /
_/ ARMAX Parameter Calculation Program by RPE Method. /
4 ' _/
/ _/
SIS SIS ST ST S S ST ST ST S S S S S ST S S S S S S S
1 2 3 4 7 5 G 7 */
/* : : : : : : : */
/* standard include defines. */
/% : } . : i ; : %/
Ve : t i ; f t : */
/* private include defines. */
/% : ¢ t ! : ¢ : */

#tinclude “DFN_armaxl.h”
#include “VAR_armaxl.h”
#include “PRT_armaxl.h”

/% : f : : | ¢ : %/
/* Format : void W Writing(int type, %/
Vg char #*kstring, */
/% int number %/
/% FILE *fout) */
/% Prototype : PRT armaxl.h %/
/¥ Description : Output strings to CRT & DISK. %/
/* Return Value: none %/
/* Variable D typer ; (i ) Output type ( CRT, DISK, CRT_DISK ). %/
[ *string; (i ) Pointer array of output strings buffer. %/
/% number; (i ) Number of output. %/
/% #fout ; (i ) File pointer of ourput file. ' %/

/% Revision @ 2000/01/01 %/
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[ } { ; : : : i
void W Writing(int type, char (kstring) [256], int number, FILE *fout)
{

int i,

for (i =0; i < number; i++) {
if ( type & CRT ) {
printf( “%s”, stringlil }:

}

}
}
VE: ¢ t } : } t
/% Format : void Now Time_Set (char *day_buff, char *time_buff)
/% Prototype : PRT_armaxl.h
/* Description : Get now time information.
/% Return Value: calendar time at now.
/% Variable : %day buff; (i ) pointer of string for day.
/% *time buff; (i ) Pointer of string for time.
/% Revision : 2000/01/01
/% i 1 : : : t

if ( (type & DISK) && ( fout = NULL ) ) {
fprintf( fout, "%s”, stringli] );

time_t Now_Time_Set(char *day_buff, char *time buff)

{

time_t ct;

struct tm *now_time;

ct = time( NULL );

now_time = localtime( &ct );

sprintf( day_buff,

“%04d/%02d,/%024”,
now_time—>tm_vear+1900,
now_time—>tm montl,
now_t ime—>tm_mday) ;
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sprintf( time buff, “%02d:%02d:%024",
now_time—>tm_hour,
now_time—>tm_min,

now_time—>tm_sec );

return ct;
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4.9 Define Header File

/% 1 2 3 4 b 6 7 8
AT SIS IT IS SIS TS ST ST IS ST SIS ST TS S ST ST
A S
_/ * ARMAX Parameter Calculation Program by RPE Method. /
e /
_/ ' -/
ST TSI S SIS TS TI IS ST S ST S ST S ST IS S S S S ST

1 2 3 4 5 6 7 %/
J% */
/% standard prototype include. */
/% */
#include <stdio.h>
Hinclude <stdlib.h>
#inélude <{string. h>
#tinclude <memory. h>
#finclude <math.h>
#include <time.h>
/% */
/* macro define. */
/% */

/* Routine check */

fidefine SUCCESS 1
#define NOTHING 0
#define FAULT -1

/% Switch */
f#define ON 1
f#define OFF 0

/* Activation method */

Hidefine PMA 1
Hdefine PMDA 2
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/* Algorithm type %/

#define RPEM 0
#define PLR 1
Rdefine ELS 2
fidefine RML 3

/* Converged calculation factor */
Hdefine EPS 1. 0E-6
#define MAXL.OOQP 30000

/* Converge type %/

#define CANNOTCALC ©
#define CONVERGE i
tdefine NOCONVERGE 2

/* Display switch in W_Writing function */
#define CRT (0x0001
#define DISK 0x0002
Hdefine CRT _DISK 0x0003

/%

/* struct define.

Vi

typedef struct {
char  name[256]; - /* File name */
int byte; /* Data length */
long  number; /% Number of the contained data */
long  skip_number; /* Skip number from the data head %/
long  useable_number; /* Useable number in total data %/

long  identification_number; /* Number of identification data */
} S_BINARY FILE;

typedef struct {

char  name[256]; /* Fine name %/

int order; /* Identification order */
} S_INIT_FILE;

typedef struct {

double theta[25]; /% ARMAX parameter */
double UDL[25][25]; /* UDL matrix */
double P[25][25]; /* Prediction error variance matrix %/
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double L[25];
double phi[25];
double psi[25]:
int n;
double u;
double ¥
double lambda:;
double K:
double c¢;
stable;
prediction_error;

int
double
double
double pmatrix0;
} S_RPEM_PARAMETER;

residual;

typedef struct {

double

" double

* double
~int

lambda_mu;
lambda_init;
contraction_mu;
activation;
long activation_interval;
double activation_power;

)} S_RPEM_SUB;

typedef struct {
double real;

double image;

/% Gain vector %/

/* WORK */

/% WORK =/

/* Identification order */

/* Time seriase of U (newest) %/

/* Time seriase of Y (newest) %/

/* Forgetting factor */

/* Contraction factor */

/* Preventing divergency parameter */
/% Switch of stable check */

/% The prediction error */

/* The residual %/
/* ITnitial value of P matrix */

/% Forgetting factor constant mu */

/% Initial value for forgetting factor */
/% Contraction factor constant mu */

/* Switch of activation method */

/* Interval of activation #/

/% Activation power */

/* real part of complex */
/* imaginal part of complex %/

} S_COMPLEX;

/% */
/* enum define. */
/* */

typedef enum
TLOG_LOGIN_EXEC=0,
TLOG_LOGIN_MESSAGE,
TLOG_LOGIN_QUIT

} TLOG_login_pb_code;

_tlog_login_pb_code {
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4.10 Variable Define Header File

Vi 1 2 3 4 5 6 7 8
dISSTS TSI TS S SIS S S ST ST S S SIS S S S S S S S S S S S S S
w4 : _/
_/ ARMAX Parameter Calculation Program by RPE Method. /
/ ' _/
_/ _/
IS SIS TS TSI ST TS TS S SIS TS TS S ST SIS S ST S S ST T TS

1 2 3 4 5 6 7 */
/* */
/% extern define. i/
/* ®/

fifdef ARMAX1 MAIN
#define EXT
Helse #define EXT

extern
#endif
/% %/
/* variable define. */
/* ' %/
Y O A R w e o oL B N NN EEE NN RNy
/* global. %*/

R e e A o AR S s E RN TN RN NN NSNS RN RN %/

/* RPEM main parameter */
EXT S_RPEM PARAMETER G_rpemp;

/% RPEM sub parameter #/
EXT S_RPEM_SUB G_subp;

/* input binary file definiation */
EXT S_BINARY_FILE G_u_file;
EXT S_BINARY FILE G_y_file;

/* initial parameter file definition #*/
EXT S_INIT FILE \ G_init_file;
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/* output file name */

EXT char G_out_filename[256];
EXT char G_pole_filename[256];
EXT char G_pl_filename[256];

/* output interval */
EXT long G_interval_number;

/* string array of reading parameter item */

Bifdef ARMAX1_MAIN

char #G_parameter_item[] = {
“IDENTIFICATION_ORDER:::::::
“RECORD_LENGTH:::::::rzsizee
“U_DATA FILENAME:::::::ziic:
“Y_DATA_FILENAME: :::::iziic:

......

“INIT_PARAMETER_SETTING_FILENAME: :

“NUMBER_OF_SKIPPING_DATA::::
“NUMBER_OF_IDENTIFICATION: ::
“FORGETTING_FACTOR MU:::::::
“FORGETTING_FACTOR_INIT:::::
”CONTRACTION_FACTOR_MU::::::
”PREVENTION_OF_DIVERGNECE: ::
“STABLE_CHECK_SWITCH::::::::

......

......

“INIT_VALUE_OF_DIAGONAL_P_MATRIX::

“ACTIVATION_METHOD_SWITCH:::
“ACTIVATION_INTERVAL::::::::
“ACTIVATION_POWER:::::z:ii::
“OUTPUT_FILENAME::::::::::::
“NUMBER_OF_OQUTPUT_INTERVAL: :
“BINARY_POLE_OUTPUT_FILENAME

“P/L_OUTPUT_FILENAME::::::::
fielse
extern char *G_parameter_item[];
Hendif

/* message buff array for W Writing[in armaxl_util.c] function */
EXT char G_reportbuff{10] [256] ;

/% file pointer for W Writing[in armaxl_util.c] function */
EXT FILE #G_fout_report:
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Vi :
#undef EXT

J* ;

_80..
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4.11 Prototype Header File

/% 1 2 3 4 T 8

IS SIS TS SIS ST SIS SIS ST S SIS SIS SIS S

/ : _/

_/ ARMAX Parameter Calculation Program by RPE Method. /

_/ _/

4 ' _/

SIS SIS ST SIS SIS SIS SIS IS SIS ST SS
1 2 3 4 5 7 %/

/% */

/* define. */

/¥ */

/¥ - */

/* armaxl_main. c */

/¥ ; : %/

extern void  Print_Usage(void):

extern void  Title(void);

extern int AutoMain{(char #*#);

/* */

/¥ armaxl_read. ¢ */

VL . | ¢ %/

extern int ReadFileCall (char #).

extern long  Binary File_Check (FILE *, int);

extern int Std_Reading(FILE #, char *, int);

[+ — */

/* armaxl_call.c */

/% - */

extern int Armax_Call (void);

extern int Starting_Check (void);
extern int Parameter_Init (void);
extern void  Parameter_Std Init(void);
extern double Read Data(FILE #, int);
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extern int Method_Judgement (void) ;

/% ' f t : : f
/* armaxl_call.c
Vi: : } 1 }

extern void  Rpem Routine (void);

extern int Stable_Check (double *, int);

extern int UDL_Factorization(S_RPEM_PARAMETER ) ;
extern int P _Matrix_Calc (S_RPEM_PARAMETER *) ;

/% : 1 : 1 t ¢
/#* armaxl_pole. ¢
/#® t : t : 1 t

extern int Pole_Calculation{int, double [], S _COMPLEX []);

Ve ~ : :' f t }

/* armaxl_output. ¢

/% i : t i

extern void  Qutput_Result(FILE %, long):
extern void  Parameter Writing(FILE %, int, int, double []);
extern void  Output_Pole(FILE *[]);

extern void  Output_PL{FILE #*, long, int):

/% f t f f :

/% armaxl util. ¢

/% : f t ! f :
extern void W Writing(int, char (%) [256] , int, FILE #%);
extern time_t Now_Time Set{char *, char %);

/* | t : : : ¢

/% armax]_math. ¢
/* t : t i : t

extern double Min_Calc{(double, double);

extern int Bairstow(double [], int, S_COMPLEX [1);
extern void  Equation 2(double [1, S_COMPLEX []);

extern void  Udl_to P(int, double [][25], double [1[25]);

"~ 82 -
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4.12 Report File Example

— ARMAX Identification
JOB No. 1
Setup File Name = testl

IDENTIFICATION ORDER::::::iizziir 2
 RECORD_LENGTH::::::iizsiiziziziiin 2
U_DATA FILENAME:::::z::iiziizzzit NULL
Y_DATA_FILENAME::::::::ii:iiiiii: /home/asuka/DATA/test
INIT_PARAMETER_SETTING_FILENAME: : NULL
NUMBER_OF _SKIPPING_DATA:::::::::i: (
NUMBER_OF _IDENTIFICATION::::::::: 600000
FORGETTING_FACTOR MU::::::::izii: 1.0
FORGETTING_FACTOR_INIT::::::::::: 1.0
CONTRACTION_FACTOR_MU::::::::zz::: 1.0
PREVENTION_OF_DIVERGNECE::::::::! 1000.0
STABLE CHECK _SWITCH:::::::z::::::i ON
INIT_VALUE_OF_DTAGONAL_P_MATRIX:: 1000.0
ACTIVATION _METHOD_SWITCH::::::::: OFF
ACTIVATION_INTERVAL::::::z::izizi: 100
ACTIVATION POWER:::::::zizrizizio 1
QUTPUT _FILENAME:::z:ziizrrriiiiiil ARMAL
NUMBER_OF_QUTPUT_INTERVAL:::::::: 500
BINARY POLE_OUTPUT_FILENAME:::::: NULL
P/L_OUTPUT FILENAME::::::::z:::i:: NULL

ARMAX(2, 0, 2) Identification

Algorithm = ELS

Start of Calculation = 2000/02/13 15:50:50
End of Calculation = 2000/02/13 15:51:24
Requirement Time = 34. 000000 [sec]

—— ARMAX Jdentification
JOB No. 2
Setup File Name = test2
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IDENTIFTCATION_ORDER:::::z::ziiii: 2
RECORD IENGTH:::::::siosisiiiiie 2
U_DATA FILENAME:::::::::::i:iiii: NULL
Y_DATA FILENAME:::::::i:iiiiizii: /home/asuka/DATA/test
INIT_PARAMETER_SETTING_FILENAME:: NULL
NUMBER_OF SKIPPING DATA:::::::::: ()
NUMBER_OF_IDENTIFICATION::::::::: 600000
FORGETTING_FACTOR MU:::z:zz::::::: 0,999
FORGETTING_FACTOR_INIT::::::::::: 0.999
CONTRACTION_FACTOR MU:::z:zzzizi: Q.999
PREVENTION_OF_DIVERGNECE::::::::: 1000.0
STABLE CHECK_SWITCH:::::::::::::0 QN
INIT VALUE_OF_DIAGONAL P_MATRIX:: 1000.0
ACTIVATION_METHOD _SWITCH::::::::: PMDA
ACTIVATION_INTERVAL::::::::i:iii: 100
ACTIVATION POWER::::::::zwisriiins 1
QUTPUT FILENAME::::::::s:iriizsi: ARMAS
NUMBER_OF _QUTPUT_INTERVAL:::::::: 500
BINARY_POLE_OUTPUT_FILENAME:::::: NULL
P/L_OUTPUT_FILENAME:::::::::::::: NULL

ARMAX (2, 0, 2) Identification

Algorithm = RPE & PMDA

Start of Calculation = 2000/02/13 15:51:29
End of Calculation = 2000/02/13 15:52:09
Requirement Time = 40. 000000 [sec]

NORMAL TERMINATION

_84..
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5 ASLFY - FERT BT T L

5.1 NKAFY «F—2EHRT T T LOERE
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En_conv.out® Xl f #

MS DOSED22A4 b4 F U5 —4F % endian_conv.out 77 A NVDHD
FALZ Mlicabt—L, ¥ BEBEDOT ¥ 7 7 A VA ZIWE LT endian_con
v.out ZETTDHEITTIW,
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Fh, FRERLET—F53EFEEAL Y 74 %% : ID010_chl.bin
L hid,

cd home/asuka/DATA
$home/asuka/TOOL/bin endian_conv. out ID010.chl ID010_chl.bin

EEATBRWTIV, KEKERT RIS FL0Y A LEFRT,

“*85;



JNC TJ8400 2000-051

5.2  Conversion Program

VE: 1 2 3 4 b G T 8
IS LS TSI SIS ST ST T TS TS ST TS S TS S S S S S S SSS
-/ v
S Conversion Program of Binary Data in MS_DOS Format to UNIX Format _/
J | /

IISIITSALT T LTSS S ST ST ST TS S ST S S TS S TS TS S+

#include <{stdic.h>
#include <stdlib.h>

void main(int arge, char #*%*argv)

{ S
FILE *fin, *fout;
char  cl, c¢2;
int check;

if (arge 1=3) {
printf ("¥nUsage: endian_conv.out input file output_file¥n¥n”);
exit (0);

}

if ( (fin = fopen(argv[1], “rb”)) = NULL ) {
printf ("Cannot open the input file [%s].¥n”, argv[l] );
exit (0);

}

if ( (fout = fopen{argvi2], “wb”)) = NULL )} {
printf (“Cannot open the output file [%s].¥n”, argv[2] ):
exit(0);

}

while (1) {
check = 0;
check += fread(&cl, 1, 1, fin);
check += fread(&c2, 1, 1, fin);
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if ( check I=2) {
break;

}

forite(&c2, 1, 1, fout);

forite(&cl, 1, 1, fout);

fclose (fin) ;
fclose (fout) ;
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LB
[1] ARMAX &i&
(2] ARMAX Of#

B1W LHERLRHE
[1] BERK HEILETT)
(2] HFHLTW LTRHRELRZDDHBO

B2W EBEXFRNLBIEFE
(1] “Jud5LFR
(2] ®BE#HHFEETTaT77a40
(3] UAR—-—hrT771NOH

BIW PaTTrAN
[1] Pado7r9AER
[2] 2aTdo77A4 DMK
[(3) Yald7rANVEREOEREER

B4 BENTA-FTOBEREIMR

E58 HMPNRTIA—FT7rAN
[1)] HFHENRZA—FTrANERE
(2] #WHNSA—FT77AIOERKR
(3] HAHNSA—F Iy NVIEREOREESH

BOW HAHTZ7AN

(1] FEERHEAZ77AILH
(2] P/LEHZ77ANOH
(3] FA-—-NEHTZ77A1N

BT Iv—Avt-T—8
(1) EBRIS-—
(2] Pa7d7ryrANVERARBRLS —
[3] ZHEFHEHIS—
(4] 2adr7vyAVIUAAMIBIL I —
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EXEXE

=

-

‘[1] ARMAX &1

ARMAX (ARMAX one) I, HEHROLYAFLATHLTEOANABR S
— ¥ 5ARMAX (Auto Regressive Moving Average eXogeneous) E 5 JL CHEIE 7 4 I
SV TeRTTHIOTSATT.

ARMAXETNOEENTIA—FEZEHTER~ZTHTY T ATERTH
RiZ (Recursive Prediction Bmmor : RP E) BT . HELKUE2L5L1B5/85 XA -4 OD
EXRBETRRPERORKRELEFETHBPLR {PseudoLinear Regression) {5 + EL §
(Extended Least Squares) % - R M L (Recursive maximum likelihood) # & L T B X & %
CEBHHERETY. £k, kEERBIATAONRTIA— I ELAQBEES N -
éﬁ%?»jUfA&LTPMAmMmmmmmm&&@PMDAWMmum@
nal Activation) 5E# RPEBICROV ANBZ I & TE T .

(2] ARMAX OF#
ARMAX KRUTOXSR#EMNBILET.

HREHEFLERNRSA-—FRBEENIIRI-F BT aTI771I
EFRRLUTANTAIERBDETH, ZOBONRSA—FOLEERE
IV =)V EMSTABZEDICLTWVET.

TaTTrANORRIZARMAX BTI7 74 NOUZREERL
ETOTEOHRNEN -~V NF—TB~NET.

TEBETIS—HEZERITY, 1— ¥ -0 r7LA3IX285485
EFEFHFELELWESKZLTWHWE T,

MRDODHEAKBCRTIREARTDEEDBIL, F¥FART77 4 HAL
XY, E72, A7 2a kiR -V B oOBEHELTEOREESE N
AFPU—T7ANELTHALED, PRIV ZARVHE A >R_T K
NOBETFFAMZ 74N ELTHITETT.
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[2]

UNIXU—=J0AF—ar:

:Solaris 2.6

FERALTWSLTRHREERSDEDOD

TWAIY =Y IFAH

PaTd I vANOERICBRETY. V-0 THERIET

TH, TOBGORERARBLYT (FFAPBR) TLTTEL,

HAF—FUBEROI—F 4 UF 27055 A

HEBBEREXKCRTLETHRIAIEDTEETY, HEMEB
HEnBeahlfl, BEEZ2RRETHATCLENETOT, BN
FARICHAINAFEER Ty NICEDZ ZEICRDEEVET. £
OHE, MEANBREIS>DTHARFETEMAMARZETOEIIEL T
F—FPHRLVEVIEIBIELDVEIEEVWET. Bakils
ARMAX TRFZETYER—-PFLTVEVADT, 2—F— g
ERE T ANV ETFT— 920 0MT IO SAZHETALEND
DEFT. UL, HEHER 771 IVNOF—FOH NI, YIDHL M
BRICITAZEOSRERLTVWETOTHBL S O SATRETE
- -

Fh, NMFV—DR-—NVHBH T 7N (F T3 >>THATEE
SIYZBELTRENT PRI F U —TrvA4NELTHALETOT, &
DEETrAINEF—-TLTHABMCEBERRNEN G D ERA.
TIPLBBBEBRLTTFAMNERIZA O N- T2 7055 ARG
BTT. :
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B2 AT B

(1] 7ol L6hFR

705 55RE, ARMAX OHRBEOYa T 771N EBRED AR
MENy FUBRLIVEREZED TV FATY. —B70VS5SABRTERS
NaL, BEMIIKRTEELZHEGZ2OTWTRI-F—Bas Yy —LasiErs
GABZLRBVERTAL. RoTHMDAHBRECPUNSMOEZI S0 h
BWEIZ, BRLARMAXETFIBEEZFS 2ERNTEET.

[2] ®EEHEEFS>a>agrAN

Jxy—= )b

ARMAXI1 a2ra—=NI7r1I4E UiR—hrZ 71 %
LADTRBIETTul6F5R k2GR TbIET. BT, a>hro—J
Z7ANEVR—MNIZ 7L VDV TEHL ET.

B s B 2 )
B, MBLZEWIS 3T Iy VE&ERALEDOTT. #l2IT,
testli
test?
testd
test4
ERBENZIZ POV T 7 AN EEELESS, “test] "D 5JH
K itestd"ETBR a7 77 V20— RLTEFLET.

UR—bFZ71I:

AV =FERATH, T59-RBECHEBE I TIST—RAwt—
ERALI-YV-—HIF-0OFERZWATEIETH, 70V 5 A%k
XOBERRBRII-NECEBEGCRTOLBEREL CROAE
ETS LBV ERT AL - NIT—0RELTDERE K
BRTEERA. T TNy FUARBRE S EFHEZYUE—+FT ¥
ANELTHATBZ LY, EFRBEOEZRE IS —NEL -

GOFREBHO-BETHE I LTHWET.
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[3]

DR—=b7 710 IDH

UTFic, FEoa>ba—= 774037075 5FR0ETHOYR—
Fr77v14 I EABREDOHIZIODOWTHRBHELET. b, Z2Z2TWS Set Up File

Name 13,

Bl 1.
Process Number

Result

Process Number

Set Up File Name :
: ERROR
: On Reading Set Up File

Result
-Comment

Process Number

Set Up File Name :
: SUCCESS

Result

Process Number

Result

ZoFoss,

a7 ANEDIETY.

B ¢
Set Up File Name :
1~ SUCCESS

testl

T2

test2

3

testd

!
Set Up File Name :
: SUCCESS

testd

test2 " EWVI P a T REFTERP LI EZRLTY
¥9. ¥ZO0REELTH,

SaTd T rAINORBPABRFII LT —BFH

ELTWVWARZENS, Pad 774 NVOEBIANELISNTET. TOf
OTaFICELTRINRNTERICRTLTWET.

# 2.
Process Number |
Set Up File Name : testl
Result : SUCCESS
Process Number c 2
Set Up File Name : Manual Termintion
Result : SUCCESS

COFROEE, "testl"EFTHIZ, -V oREKRTOREN IV

"test " OBEFTLTCEHRTICEAAEIC L

DNy FUBERTLTWVWARZEEZRLTWET.
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—

B3 JaTdTTgrvaI)l

[1] a7y ANENR

ARMAX KHEIEILDIE, 20BEO0BARNTA—SY EnikE s
TORFNERVERAL. ALV NS BE—-AATEZIEbEA LN ET A,
%E%?m&biﬁh.%:T7f—?ybﬁ%ijt957774wtbrﬁ
<:&K&D,:yv—wkfmﬁﬁéﬂﬁﬁéakﬁm,jnﬁﬁAﬁﬁﬁw
EBEAEICILTWET. _

ARMAX RBIaT777 M NVOHRIR->TAEERTWET. o TEHE
B, ¥E92a 7771 NO0ORPRBETFOIBERSD =T,

(2] 237774 0VO#ER

937774w®ﬁﬁ%m§¢mi<%ﬁm%®f?.%&abfmlﬁmw
—RELTHBLTWEEINITERTT.

BTz o#iezrl 7.

W Bl | m N 7-584
< - > >
IDENTIFICATION_ORDER::::::::::::: 2
RECORD_LENGTH: :::::zzcsezrszoz:: 8
U_DATA_FILENAME::::::::::::0::::: NULL
Y _DATA_FILENAME:::::::::::::::::: WNC.BIN
INIT_PARAMETER_SETTING_FILENAME:: NULL
NUMBER_OF_SKIPPING_DATA:::::::::: 0
NUMBER_OF_IDENTIFICATION::::::::: 10000
FORGETTING_FACTOR_MU::::::::::::: 1.0
FORGETTING_FACTOR_INIT::::::::::: 1.0
CONTRACTION _FACTOR_MU:::::::::::: 1.0
PREVENTION_OF_DIVERGNECE::::::::: 1000.0
STABLE_CHECK_SWITCH:::::::::::::: ON
INIT_VALUE_OF_DIAGONAL_P_MATRIX:: 1000.0
ACTIVATION_METHOD_SWITCH::::::::: OFF
ACTIVATION_INTERVAL:::::::::::::: 100
ACTIVATION POWER:::::::::zs:i--:0 1
OUTPUT_FILENAME: ::::::::::t:::::: ARMAI
NUMBER_OF_OUTPUT_INTERVAL:::::::: 500
BINARY_POLE_OUTPUT_FILENAME:::::: polel
P/L_OUTPUT_FILENAME:::::::::::::: NULL
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INC TJ8400 2000-051

[3) PadI77yAM NV ERLOEESH

BPERENT A—FHEE

rRoflord>cyad7TrANOBEELUTH, BNERE NS
A-FHBEO 2 ODHEBEMNEEBREINTVET. '
S fERIE, ARMAX BAWBFEETOEDRRLETITOT,
I—F-—BRIORLZ2—-FBLODEBEEIHADZIILERTEXEA. &
EMZTLE-EBEICIZIARMAX RASBOZaTIrANE
BAELERBAOTUBOT YV EAZERLEYT. —FANTA—FH
B, ¥iai— Y -BNERBITS2EHTT. ARMAX kKHHESEE
WEETHELYAMESZ2EBRLTTEIN, AFL, BEHE NS A
— Y EBOBICRABITERAR—AZ I DB LEEALTTFEI W,

4
e

77 ANVBOEWET

ad T rANRBTa T I A NVRARABE-RTHAAD T LK
TDETH, ARMAX TR, B8LE3TWwIar7vyr10ER
HbhAaWEETFZ2HF LA 7 NVRBREGHORFLEHRIAL T E
T. BRBABETFZ2 OUELEAD-—RTERLKAZVDETOTERL
TTF&EWn, .
ERBEAEETRLTOBLTY.

\
i

-y—ZA7urd s hEE
- ETT7T 71 INVEE

H , € , PAS, FOR, BAS
COM, EXE, OBJ, BAT

- HiE B E = 3Y3

- XEHE = DOC, BAK

TS HE = FFT, BIN

- 2Dl = PRI, CFG, MAK, DSK

cHMNRSA-FT A 111, 222, 333, 444, 555,

666, 777, 888, 999
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INC T18400 2000-051

BAW KENTA—SOBKEHE

N

VAT TFANCRRTBENTA— Y ORURPTONEE L RHER SIS
WTBTFRARLEYT. 2FL, BENRNITA-FOYWENLERZOVWTI, B
TADT, BERER TBbDI) THRATVLETSEERBZ2BRLTFE L,

¥ 27" TV T OB ] IDENTIFICATION_ORDER:::::::::::-::

% - W % |ARMAXAEORERMADELET.

il R | 1TELEOBToEY

EBBEFEET— R | N I-FF10y - 1 (0) Order

Va7 Iy T DB | RECORD_LENGTH: :1zccszsszszezeens

HRFRFIFT—FDOLI—-—REZ2VELET.
B W - N A |BRTEAEANT— 5, 2210k (BEE)»
8NA M{EREEEM owTFhHhTT.

il R 2 or 8

BEBEBHEEFEEC—~F [N IA-IF109 - : (B} Record Length

Var 7rA T OB | U_DATA_FILENAME: ::::zs:ocssssorss

ARMAXFEEHRRIATFANDODAIBRTF —
E K - N % FT77 A NEEHELET. ANTERF T —FRN
BWIBEITARMAX(X, 0, XRAEEAD T,

fil R |ATBRAT - BBl NLL =

EHGBEEFEE—F | N IA-5F0y -} : () UFilename or f-4
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JNC TJ8400 2000-051

¥ 37 1AV O FE AN

Y DATA FILENAME: ::::coooroooooioi:

B o - W

ARMAXFAEMNBEVAT LML OHAKBRAT
— I A NVEERELET. HABRAT—F
REELZWRERFEIIL TR A.

il

izl

EBRAEET-F

N Fi-4F10¥" £-F (Y) Y Filenane

¥ 37" 7T DB

INIT_PARAMETER_SETTING_FILENAME::

X oKk - W

ARMAXRAERICBIBHNUNIA—F 25X
577 ANBERELEY. WHINSA—-FT 7
ANBRWBERTF 7+ NV METRESINET .

il

MBNRSTA—F 7 71BN 0ES NILL &&Eik

AEBRLEET-F

N FA-RFey -1 (I} Inital File

Y ar I T OE S

NUMBER_OF_SKIPPING DATA::::::::::

E % - W

BRAF—Ficko T, FHABETOTF - %
ARMAXBEARBLEWEBERENSDEY. £
TERACAFy T TH57-FHERELXT.

fil

Ol ERD, BEEINTWAEBRAOEBT -
FEORBRE

BEBHBEEEET—F

N Fr=3F1ry" -8 : (8) Skip Data

¥ a7 77V T DB

NUMBER_OF _IDENTIFICATION:::::::::

EK - A F

ARMAXHEENBRT—FYHERELET.

il

1B ERD, BRAT—FCBITBZRTF—FED
EAF v TTF—FBEINVWEF-FBEUTOBK

EBHREEE—FR

N FA-5F1rv" - : (N} Using Number
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INC TI8400 2000-051

Y a7 774N T DB

FORGETTING_FACTOR _MU::::::::::ze:

ER - KN &

CHEREBRAOEFH Iy 7 ¥ — 2 BELETT.

fl

OXDRESIUTOEE

EBREEET-F

N 7i-3F10% -1 : (1) F. Factor Mu

¥ a7l IvAVT O

FORGETTING_FACTOR_INIT:::::::::::

EHREAODHABEA 2REL 7.

il

oKk - A

OLDRELIBTOEE

EBBEEET— R

N 93-8F10%" t=F f2) F. Factor Init

¥ 37" 77T @ #% B

CONTRACTION_FACTOR_MU::::::::::-::

¥ K - A

MHRRKOEFH 7y 78 —u 38T L 7.

it

OLLE1IETFoEHK

EHRAEEE—R

N 33-9F20%" £} (3} C. Factor Mu

¥ a7 Iy AV T O

PREVENTION_OF_DIVERGNECE:::::::::

ARMAXRER, PIMN) w27 20ERRET
BLEEBHSNTIA—FTET. ZONTA—FIT
FEEHECERTPMABZIECBELTRUDL MY

Z % - K I ADOMAEFR, PMDAEIBEL TIPSk
Vw7 AOMABERICERALEYT. 2hfhox
EVRELEBEZ2BA 2R, RFEREICES
R ET.

il 00XV RZTNESE MAX:1. TE+308)

BB®ZEE—

N Fh-4F1y¥" -} (4} Devergent Prev.
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JNC TI8400 2000-051

¥ ar” IV T O E

STARBLE CHECE SWITCH::::::::::::::

% - A

RPEFEOTNIVXAITBWT, ooy ¥
a7 NIVAALEBERASIEAZNEDIRDA A v
FTY.

il

EREEBEE N Emlt
ERIRRWES OFF &2

EBHREEE—F

N Ir-3F2s¥ £} : (b) Stability Check

Va7 { VTR

INIT_VALUE_OF_DIAGONAL_P_MATRIX::

2 % - A =

PRYMyJAONARROAHEZRELET

| 1

0 XD REWEEK MAX:1. TE+308)

EHBEEET-F

N FA-5F1sy -1 : {6) P Matrix Init.

¥ alr v T HFEN

ACTIVATION_METHOD _SWITCH:::::::::

K - W

EEETNVIVILEZERESE2REDI », £
FHEHEE2BE8PMAERZRRTZIONPMDA
EEBRTHOREREITDAA T TY.

il

ERERAEWnWEE OFF & &5k
PMANRZERI®SELE PMA EER
PMDAEZ{ERIES L E PMDA &iERR

BHBREEE—F

N 33-F27y" &=} (7) Activation

¥ a7 1AV T D EP

ACTIVATION _INTERVAL:::::::z::ozieey 100

ZE % - W =

EHRETNVIVXLEZERS LB, BEELH
BaRELET. (FF 0OBEBHETY. )

il

1Ak (MAX:2, 147, 483, 647)

EHREEET—F

N FA=4Fzvy E-F : (8) Act. Interval
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INC TI8400 2000-051

¥ a7 AT D & B

ACTIVATION_POWER::::::::r:czrzres

En - A=

EREETNVIVZL B IR 2EBO, HiELE
BeRELZXT. (FF 0BELHETY. )

fhil

1M EDEH (MAX:1. TE4+308)

EBHREEET-—F

N 3i-5F1¥" -} : (9) Act. Power

a7 IV T O# S

QUTPUT_FILENAME: ::::zeezoorreress

 w - AN &

SEEREBA Ty I NONRALERELET.

|

128XFHAN

EBHBETEET— R

A 77402y £} : (0) Filename

Y a7 IvANT D E

NUMBER_OF _OUTPUT_INTERVAL:::::::: 500

B ® - A

HAERREZEE-—HAT7 7R LEBS, AEN
RTF—IBREVET AN BB ALES O
KERDET. IeRTHELE<ADEY. T
TILONRTA-FEHIBREZREL 7.

il

LEAEDD, BMRFTF—FIZBTERT— % &h
BAF 9T TF— I REI N ETF— IR TOBEYK

EHREEET—R

HAI7740Fe09 2= (1) OQutput Interval

V37 I ANT O

BINARY_POLE_OUTPUT_FILENAME::::::

ARMAXRBRENRIA—FDARBELOR—-) o

E X - A BEZzRRTFEL, TOEREToR)2H TS
NAFV—T 7 A NVDONALEREL £,
i) 128 XNFUNTHEFORESR L

HALZWESIE NULL &8

EBHBEEET-F

HA7740Fzs3 8-V & (2) Filename
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JNC TI8400 2000-051

Y a7 1pihCc OB | P/L_OUTPUT_FILENAME: ::::orccoit:

HEBEEEHRATIrINEEDI, TOBEATOP

B K - A B |YMNIwIZARUCFI R MIVOEEHAOLE
3.
il 554 12 8XFUN

HALaWwEAR NILL iR

EEELEEE—F {HAI7MWsy 8= © (3) Filenane
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INC TI8400 2000-051

BE5H AMNITA—5T 7 A )

[1] HWEANRSA—FTrANER

ARMAX WKXVEBREAZTIH, bEIPLDOIATLAOBBLZORER
BATHLEBENRBEAENIA—F R L THEHYATMER2EZ 2 Ein k-
TREAMOFEBBAAENINNTIA—FORRICETIHB*2EET2 - &
WHETY. ARMAX KZ0THBEZBEATPAFBREELIONRLNBRT A
— 5 TFALINVTT.
BN A—F T 7MINVICEORAENRNSA—YOHHEELTEZIOND L O
W, ARMAXNIA~% - PYhrVw R (EERUDLSMET MY w7 X) -
TFAIRTFNVOIEHEICOWTTY.
BB, IHNSA—F T 7 NVBEELAVWES NS O,
ARMAXAyx 4 0.0
- P(ERWRUDLAMIN M) v Y ZAOENAESE ;
-P(BtﬁUDLﬁ%r?bUzﬁxmﬁﬁE$
AR R

E7n 7S AR TE I NET.

.0
vasF— s REM
.0

G\J@

(2] FEARSA—F T4 OB

MR A—-F T 71N O "THEELARZVRE RS EWZ &1, MELRE
WELTWBLEWSZETY. HoTRUBARANF— Y IR TARETESTDH
ZRTARTDBELIRTRETEIESTIE, DN A—F T 571 Vit —
DLDREATERZVENDIZETY. 2ROBEFEIEDOVTIEE, 2XEHO T/
TA-FT7AMNE, SROABEDODWTHIKRFAOIABNS A -7 51 %
AETA2HERDD E7.

mﬁmﬁx 77 I NOFBEREREL T,

L
-ARMAXA7%—5AOFW%
* PR UDLAMI~ MY v & X
s T AR ML |
DANFPER>TVET. BEXPEZEINTLETOTYa T 7710 &L
AV AFEETELRLEBEONTBY, ThUAOERNEZEZHITLES
CFEBIHARENRALSEDET.

EHENBHELTZRORAEDEAOAEZUTIRRLEYT. OoREAK OIS

BOLEANCRBACEIIRBRAN LA DETOTLA—F—OFTHELTFE L.
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INC T38400 2000-051

INITIAL_PARAMETER_FILE Z_IDENTIFICATION

PARAMETER
thetalll= -0 68061E+00
theta [2]= -4. 17901F-07

thetal3i= 4. ¢

thetal4l= 4. ¢

theta(bl= -4 914628-07
theta (6] = -8 S20/3E-02
P_MATRIX or_UDL_MATRIX

P[1] [1]= 16000.0

P[1] [2]= -0 6944187197 7E+00
P[1] [3)= &4 0000000000E+00
Pl1] (41= & 0040000000E+00
P11} [B)= @ 9965080473E+00
P[1] [6]1= -0 77{6678003F+01
P2} [1)= @4 00000000005+64
P2} [21=. 1800. 0

P2} [3]= @& 0080000000FE+80
P(2]) [4]= 4 00808000008+00
P21 (D)= ~0 B373965]68F+00
PI2) [68]= & 6106580718F8+0]
P31 [1]= @ 0000000080F+00
PE3l [2]= @ 0000000000F+08
PI3] [3]= 1000 ¢

P(3) 14]= @ 0000000000F+00
Pi{3] [5t= 4 0800000000F+00
P31 (6= 4 9000000000F+00
Pl4] [1}= 4 0000000000F+09
P[4] [21= 4 0000000000F+00
P[4] {31= 4. 0000060000E+00
Pl4] [41= 71890. 0

P 4] [5)= & 40000000008+00
Pl4] [6]= 4 00000000005+50
P[] [1]1= & 8000000000E+00
PI5] [2]1= & 0008000000E+00
P[5] [38]1= & 80000068000F+00
P[5] (4] = @4 0000000000F+00
P[5] [6]= 7000 0

P(5] [6]= -4 7/289643460F+01
P6] [11= & 0000000000E+00 -
Pl6] [2)= & Q000000000F+00
PI6] [3]1= & 0000000000F+00
P6] [41= & 0000000000F+00
P 8] [B]= - & 0000000000F+00
P(§] [6]1= 7000 ¢

L_VECTOR

L{ll= 0 2206451348E-06
L[2]= -0 1176002930F-06
L{3]= 0 0000000000E+30
L[4} = 0 0000000000E+00
L[bl= 0 2286913151E-06
L(6Y= 0 1882946871E-07

LR OHMFHEOBGVR LT —-RNEERZIZTLTY. BLESHORERK

CORRWEENEWISIZLTTFE WL,
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JNC TJ8400 2000-051

(3] HENSFA—-FI T4 NEREDEESEE

TEHNRGA—IY 77t NEDODHET :

MBLELEXIRABMANASIA—F 774 VEIREREEETSH 5
CEDPCXTORBAEZBEIFINCL TR EDHUNRSTA—F T vt N EEBR
LABWXSK, HHRIA-Y Iyt NVEOHEFOLSZARMA
X OFTEHEELTVWET. COKERETFUNOELET 5
77 1IVIEARMAX WRHHEARSA—F 754N ENEEBARL
ERAOTO-FLTEERA. o T, BTEFEIN-LEFE T
FANBIZHLTTF I N,

BELETFEULTO®ED TY.

1 RAEDOEE
- 2RAEOEA
* SREIECHE
- AREEOBE
- b RAEOHE
- 6 RFAEDHRE
c TREEOHE
- 8REAIEOHEAE
- ORFAEOCHE

111
222
333
444
955
666
717
888
999

[ I
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INC TI8400 2000-051

BEW HATr AN

[1] FREHEHAT 71 H

-ARMA (2, 2)AEDES

500 POLE: CONVERGE VT
-1. 818465e-01 1. 145498e-01; AR
-1.979683e-01 1. 355911e-01; M A

9.092327¢-02  3.260103e-01 c R—=J
9, 002327e-02 -3.260103e-01 A=
: 500

10000 POLE:CONVERGE
-2.017336e-02 1.013687e-01
-3. 139404e-02 1. 09798%e-01

1.008668e-02 3. 182248e-01
1.008668e-02 -3.182248e-01
Condition of Jdentification

ARMAX (2, 0, 2) identification ; AE K

Used Algorithm = ELS | Ve |

IDENTIFICATION ORDER::::::roorion 2

RECORD_LENGTH::::ozvrrozvoroooor 8

U_DATA FILENAME:::::::::::::::::0 NULL

Y _DATA FILENAME:::::::::::z:::::: WNC.BIN

INIT_PARAMETER_SETTING_FILENAME:: NULL.

NUMBER_OF _SKIPPING_DATA:::::::::: 0

NUMBER_OF _IDENTIFICATION::::::::: 10000

FORGETTING _FACTOR_MU:::::::::::o: 1000000

FORGETTING_FACTOR_INIT::::::::::: 1.000000

CONTRACTION_FACTOR MU:::::::::::: 1.000000

PREVENTION_OF _DIVERGNECE:::::::::
STABLE_CHECKE_SWITCH::::::o:ivizii:
INIT_VALUE_OF_DIAGONAL_P_MATRIX::
ACTIVATION METHOD_SWITCH:::::::::
ACTIVATION _INTERVAL:::::cooizoors
ACTIVATION POWER::::ozrosioiiie
QUTPUT FILENAME::::::ooroorroin:
NUMBER_OF OUTPUT_INTERVAL::::::::
BINARY POLE_OQUTPUT_FILENAME::::::
P/L_OUTPUT_FILENAME::::::::::::::

1000. 000000
ON

1000. 600000
QFF

100

1. 0600000
ARMAL

500

NULL

plfile

=4

T-hEFHE R E

RURN{R =S
W T
[ 1
N\

Hg #)
K2 #E)

—FBELER

T
ma

it

=2
N
o

Lu9
\,
N
[
Ny

VAFADANEEINT—IREETIEHSEIE, elogeneous/ N A—FZ AR
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INC TI8400 2000-05!

NIGA=—FTEMANTA-FOMIZERLET.

[2]_P/L&ﬁ774»®ﬂ
+ARMAI(2, 2)/FEDOES

Value of Y_Data at 500 Data
Yalue of Prediction Error at 500 Data
Value of The Residual at 500 Data

Elements of P Matrix at 500 Data

P11 [1] = 4.801549¢-02 iDL [1] [1]
P[1] [2] = -3.360774e-03 UDL [1] [2]
P{1][3] = 0.000000e+00 UDL [1] [3]
PI1] [4] = 0.000000e+00 DL 11] [4]
PII1] [8] = 4.766749e-02 UDL [1] [5]
P[1] [8] = -7.551400e-03 UDL [1] [6]
P2} [1] = -3.360774e-03 DL {2] [1]
P21 (2] = 4.053164e-02 UDL [2] [2]
P[2] [3] = 0.000000e+00 UDL (2] [3]
PI2] (4] = 0.000000e+00 UDL 2] [4]
P[2] [5] = -3.119924e-03 UDL [2] [b]
P[2] [6] = 4.025520e-02 UDL (2] [6]
PI3] [1] = 0.000000e+00 DL [3] [1]
P[3]1[2] = 0.000000e+00 UDL [3] (2]
P(3] [3] = 1.000000e+03 UDL (3] [3]
P{3] [4] = 0.0000060e400 UDL [3] [4]
P[3] [5] = 0.000000e+00 UDL [3] [5]
P[3] [6] = 0.000000e+00 UDL [3] [6]
P[4] [1] = 0.000000e+00 UDL [4] {1}
P[4] {2] = 0.000000e+00 UDL [4] [2
P41 (3] = 0.000000e+00 UDL (4] [3
P{4] [4] = 1.000000e+03 UDL [4] [4
Pf4] [S] = 0.000000e+00 UDL [4] [5
P[4] [6] = 0.000000e+00 UDL (4] [6
P[5] [1] = 4.76674%e-02 UDL [5] {1
P[5] {2] = -3.119924e-03 UDL [5] [2
P[6] [3] = 0.000000e400 UDL [5] (3
P[5} [4] = 0.000000e+00 UDL 5] [4
PIb] [5] = 4.931041e-02 UDL 5} [5
P[5] [6] = -7.435156e-03 UDL (5] [
P[6] [1] = -7.551400e-03 UDL [6] {1
P(6] [2] = 4.025520e-02 iDL [6] [2
P[6] {31 = 0.000000e+00 UDL 6] [3
P[6] [4] = 0.000000e+00 UDL (6] [4
P{6] [5] = -7.435156e-03 UDL {6} [5]
P[6] [6] = 4.235845e-02 UDL [6] [6]
Elements of L Vector at 500 Data

L (1] = -5.695638e-03

L [2] = 1.027023e-03

L[3] = 0.000000e+00

L {4] = 0.000000e400

L [5] = -1.499768¢-03

L [6] = 3.283308e-03

L1 L ¥ I | | O TN ¥ IO IO | Inom %

LL L 1 ¥ L | 1 S ¢ VI O 1 O T N VI T I 1

|

2 BD b

—_— D SO G

. 179200e+00
. 180556e+00
. 168875e+00

.932953e-03
. 254003e-03
. 000000e+00
. 000000e+00
.693512e-01
. 182738e-01
.000000e+00
. 950882e-03
. 000000e+00
. 000000e+00
. 220027e-02
. 503465e~01
.000000e+00
. 000000e+00
. 000000e+03
. 000000e+00
.000000e+00
. 000000e+00
- 000000e+00
. 000000e+00
. 000000400
.000000e+03
. 000000e+00
. 000000e+00
. 000000e+00
. 000000e+00
. 000000e+00
. 000000e+00
. 800533e-02
. 795295e-01
.000000e+00
.000000e+00
. 000000e+00
. 000000e+00
. 000000e+00
. 235845e-02

B ) R C & R
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JNC TJ8400 2000-051

UDLAMT MY v 7 A0RFRRIERCEEZEALBEWHEEN,EZIE, PMA
EEEHLAEABAICOBERLET.

[3] R—IHHhT7zTI

R—IVHEHA 77t NVE, LROFAEERHI Ty NV EEP/LEHAT 71 I
HREEHIEBETTFFAMERATHEAZIBDICH L TREHIBMRICEBRERIC
1EOHEZLICINA NEREEBRETNRAIFTUBRTEEZAENAEDBODOTY .
EEL, 774NV EBBENZ2ORE-NVOREOLTT.

¥, BV RZPOAERMEACEEZTEFELETYE, ZOABLLTRA
—NEREOT A NVEERTBA I EIE>TRRBRELTVLET. BEARNICEHBEL
F¥TE, [EBA4H BENRSA-FTOEKREHRE] THRRTWETHE, K- H
A7 7 I NELEOBRECREETOMAMEZRELELTWE T, A¥ASIEKETFIRA
RMAX TH#HMICL1, 2, 3, = ER—INVOBFEEBEEIEMNTE D
WLTwahsTY. #-oT, R—=NHBATZ77ANVEBEZPOLELl1&ELE2RD
HAEOEEICE, "POLEL I"RUPOLEL. 2" WA =D R—~IVHE AT 71 I H4E
REhEd. B ELIRADETY, R—-INBAT77I BRI TV —T 71
THBRED, FTOEETTRITAIRETHRREZRDZIZIELWETEERA. BEXR
FEFACTIFANERY-NVERABELTTFEI N,
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INC

T18400 2000-051?

f = s
BT Io—RAywvtr—IY &

(1] ®BEHELs—

Auto Control File [ -~ ] Cannot Open

TOYSLARTEBLAR, 3> O—LT 7 A ABF—F > TER
BICERINET. T2 bO— LTy A VERBOMEON R REET
AV PYEREELTWBRBBRLTTE 1.

Auto Sysiem Report File [ -~ ] Cannot Open

7D55Aﬁﬁﬁﬁﬁbt%,Uﬁm%774%ﬁ#—7yﬁéamﬁn
REBEINET. UR—F 77 VA KBOBREVWIELREET LY b
VEZHEELTVWADPHBRELTTFE .

(2]

PaTld Ty NVEAKBITS —

Fitting File Dose Not Bxist on The Specified PATH

PaTvIrANVERBRTOE, BEINTWBENRA LY a T Iy &
LTHBET 27 7 VBEDRLRVWKRERINET. Sa T 7 v
CERBALBETFADTENTVWED, EBEREELETFAIINEEL
TWRWAEENRS D ET.

Cannot Open Set Up File [ - ]

BRINEDPaT 77 NBA T o TcERWBIERERIhET. MS —
DOSLOYAFALS—OAEENEY 9.
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INC

TJ8400 2000-051

I1legal Value as Identification Order

PadIrANFORBREREENAEARBEORITHEEINET.

I1legal Value as Record Length of Time Series Data

a7 ANFORBRAMNF—F L I-FEBEEIRENBEBEORITE
BEANET. VI—-RFREELLTESTA0E, 28 TY.

Cannot Open Time Series Data File Inputted to System

SR T TP ANECRESNTNBLAFAANEREF—F 7 7 1 L4
A—TFOTERVWHIERBRINET. J7MVEFRo>TLBD, RES
NERALrEBIEEELEWTREERXH D ET.

Cannot Open Time Series Data File Outputted from System

Sad I rANPTREEINTVS Y ATAMABRIT—F 771 IR
F—FTERVWKRIEREHINET. 771 NVERROTWVWED, RES
NENRALCEBICEELRWITEERD D ET.

Canont Open Initial Parameter File

PadIrAINFTREINTVEHHNRNIA-F Iy A NRA—T 2T
ERVRERBINET. 774 NVERR>TWVWEY, REENLENRA L
WEBRFELEZWARERSV 7.

First Declaration of The Initial Parameter File Is Unsuifable

BEXNEIAHNT A=Y Iy I NVOBEENHEOERICH > Tl
BrlcEHRasNET.
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There Is Discrepancy As to Identification Order

BREINEZANHNRGIA—FT T 74NN, T TRBEINTLARELKIS
HIETBOOTRVKIERINET.

[l1legal Value as Number of Skipping Data

Pavd Il v A NHORFy S F - I RAEENBEAKBEOR BRI
&= 9.

Illegal Value as Number of Idemtification

ValIl rANPORERRT - I RS EENAEARBEOBCREI R
x9.

I1legal Value as Constant Part of Forgetting Factor

Pad I rANGORHREAOER 77 /Y — p OB EEIEESN K
DRICERINET.

I1legal Value as Initial Forgetting Factor

PaTdIrA NP OBEHGRRAOHNHELA OB EEIEEAREOR
RE@BIhEv.

[1legal Value as Contraction Factor Mu

YaTlIT v AN OBKNBRERKOEH 77 VY —n OB EEN D E AN KE
ORRTEREINET.
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[1legal Value as Constant for Divergent Prevention

SadI7rANPOP(EFRUDLSBIN NI I AONABAERORE
ik LRFEENEAENBEORICIEHEINET.

Il1legal Switch as Stable Check

Pal I rANFO SOV ey a T IVITVRAARAA Y FORENRE
PLEBIZEHINET. Ay FELTHEETSOE ON » 0FF owg
hhTd.

I1legal Value as.Diagonal Elements of Initial P Matrix

Pad 774 NPOP(ERLRUDLGRI M) 7 AONAEREOYH
LTEEFNBEAEEOBIIRGREINET.

Illegal Switch as Selection of Activation Method

Pad I rANVHOEELCERRIAA v TFORENFEDSZKIIEREIN
FT. A4 v FELLTHEESTSHOIX OFF 2 PMA =721 PMDA oW g s
TY.

Illegal Value as Number of Activation Interval

Pad iy N OBRRLELERREEAFAENBEORIZREREINET.

Illegal Value as Activation Power

Pal U v ANVHOERLLERREEIAESAREORIERINKT.
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Unsuitable Qutput File Name. Please Gvey MS-DOS Format

PaTdI v ANAOHERBREE AT AN EB LSBT - NVE AT AN
%@%ﬁﬁxﬁmﬁﬁt%ﬁéhi?.

Iliegal Value as Number of Interval

SET T AR O R R AR BB R E A REOB g s
%7

Unsuitable P/L File Name.  Please Obey MS-D0S Format

PavdIvANEOP /LBy VEAORENTED RICRBE A
£7.

Probably, [ - ] Is Not Binary Data File of - Byte

VAT AAMOTKRAINT - 7 7t VBB EIRTWALI—RET
RMBENIENA T —F—F T 74V TRHWEARMAX HE L=
KHEBINET. TOHWIZARMAX KRESTOTzAANITS—&

AL ET.

Format of Set Up File Is Unsuitable

Pal Ty ANORRAREOERTHRVWRIERBIAEYT. CoERE
LTH,9377?4wtm%<@%@774»%%&&&?%6@,9
a7 FANATHENTFREERMASNT NS S, SRS TERE
NRIA=FRBEOBMIZAR—ZANRBAZI ATV ARAWI EhERNEz 6N E
ERR

Cannot Open Specified File [ - ]

YATLAMABRIANT = T 7 A NVARERRTMNRIA—F Ty 1 &
EEELER, ERINET s A NBE—T o EhnBicRHiashEd.
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First Declaration of The Initial Parameter File {s Unsuitable

WSS A—F T A NEEELEE, ZEXNEAMNTA—F 774
VORERFHEOERCH o TR RNHEERS N ET.

Second Declaration of The Initial Parameter File Is Unsuitable

BN A— YT A NEEELER, ZEINEAMENATIA—-FT 74
NTESENTLANERENBENBBEORICERINET.

Fitting File Dose Not Exist on The Specified PATH

VRATFAAMNBRFF—F I 7 ANV ERBADENRTA-F T A NEER
BT, BEENTWARALEHEETA27 7T IBADRERVEIR
z@WIhET. 771 NVECERBABBETFRA DTN TSR, EBICH
FELET7ANVREELTWRWVAEERLDET.

[ -+ ] Is Illegal Value. Cannot Renew

BENRTA—YE2EELEE, ZEINCERAREARBETHIRIER
ThEd. REXEHINI T A.

[ -] Is Unsnitable Filename

HEHBRBII AN - R-NBEIT AN - PALEBEAT A NEEZE.
BLEBEE SN2 7 A NVERAEYZRITERINET.
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[3]

EfFRLS—

Number to Identify Exceed Number of Useable Data

FENET — BN ERIAT — 5 ORT — I BN S ATy TR — S B a
LBl AR — YR e BB L T WA BT,

Interval of Output Exceeds Number to Identify

AERRHIHBAAEN R - Y R BBL TV AR CRBINET.

Check PATH of Output Filename (Result) or Disk Condition

HERREN T s AN — T TER B RE SN ET. BE RS
TEORENEETHEOTEES® 0 T

Check PATH of Output Filename (Pole) or Disk Condition

B VBB T 7 ANRA—T > TERVBECREIhET. B RS S
FORBEEETRWTREEDSID ET.

Check PATH of Output File (P/L) or Disk Condition

PALBHTZ 7 A NMA—T o TERVWBIERRINET, BERS1 S
FORBHVERTHRWTEELS D £T.

Cannot Open Time Series File [ - ], Check Your Machine

YAFLAMAKRAT —F 77 ANBA - T > TCERVWBIZREINE
T. ZOLS—MREBINLHE, R4 TRURSZOF v I RBE
LEbhET.
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Now, Selting of Record Length Is 8 Bvie. But It Seems to Be Your
Mistake

SASFAARIBRATFT—F I s NDOLI-FEBESNA MZREZN
TWaE4S, ARMAX MHEBEEFEOHEHRB2ANA4 FOF—F Tk & f
ML R IrRBINAEETT. CNEAHKETEETHDANBIIHER]
RETT.

Now, Setting of Record Length Is 8 Byte. But It is Your Mistake
Clearly

VAFAAMABERRAF - 774N DLI—RENSNA MIZHEEH
TW3EE, ARMAX FHRZEORBEHELIMKSNASFOF—F &13E
AN WEHBFLABIERERBEINET. 23724V IT5—TTOD
TUBEHEENET.

U-Filename = Y-Filename. The Same Name Is Used

VAFAAMABRATF - I ANOT7 I NVAEVRE—ORICERIN
S

There Is Discrepancy As to Identification Order

BRENTHWEBPAENRNTA—ITY 774 NVONBREY, EBEOREXEIC
HETADOTHRVEICERINET.

lTintial Parameter File Dose Not Obey Defined Format

BRXNTWBHHNSGS A=Y 774 NVORRBREHEFOEANCH > T
WEBICRERHRINET.

Illegal Value as Initial Parameter

BRINTVLBPMNRTA-F I 7 AN EISNTWAHHHMENRZH
BREORICERINKT.
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[4]

PaTIrANIAA BT S —

New Set Up File [ - 1 Cannot Open

BrRERENLZVAMIZa T I A ANA— T TEhVWBIERE L
£9.
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