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

Sumasu Yamada*

Abstract

In view of necessity and importance of criticality surveillance systems for ensuring the
safety of nuclear fuel manufacturing and reprocessing plants, 5-year basic studies and 4-
year R & D studies on an on-line criticality surveillance system were carried out since
1991. This report is a summary of these series of studies.

Noticing that the signal from a neutron detector is random in principle, these series of
studies aimed to accumulate knowledge for developing an inexpensive criticality
surveillance system with quick response based on the Auto-Regressive Moving Average
(ARMA) model identification algorithm.

During five-year basic studies on criticality surveillance system since 1991, we
obtained knowledge required for developing a criticality surveillance system based on the
ARMA model identification algorithm through 1) studies on recursive ARMA model
identification algorithms most appropriate for estimating subcriticality form time series
data under a steady state condition, 2) studies on pre-processing of signal from neutron
detectors, 3) developing a new recursive ARMA model identification algorithm with small
time delay to estimate time-dependent subcriticality, 4) proposing a basic concept for the
elements required for an on-line criticality surveillance system, and 5) numerical analysis
of data from the DCA experiments.

During next four-year R & D studies on a criticality surveillance system since
1996, we 1) proposed modules required for a no-line criticality surveillance system, 2)
revealed effectiveness of a adaptive digital filter (ADF) algorithm, as an important
redundancy to the recursive ARMA model identification algorithm to be used in the signal
processing module through numerical analysis of real data, 3) proposed a module of the
Feynman-¢. method over 7y ray signal and a fast signal processing module for 7y ray signal,
4) developed a line-noise removal filter(Notch filter) and revealed its effectiveness for the
DCA data corrupted with power-line noise, and 5) transplanted the recursive ARMA
model identification program (ARMAX1) and other programs developed on the MS-DOS
into those on the UNIX.

For self-consistency, this report is incorporated with the basic theory of ARMA model
of a subcritical reactor and the ARMA model identification algorithm, as well as source
programs and operation manuals of the NEOADF algorithm and other programs developed
in these studies.

Work performed by Setsunan University under contract with Japan Nuclear Fuel Cycle Development Institute
JNC Liaison : Safety Study Group, Environmental and Safety Division, Tokai Work. :

* Department of Electrical Engineering, Faculty of Engineering, Setsunan University
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F= (2.3)
o, |
I ‘
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CHAFHEFEHTHY, vO=2v (1—yB), vi=yvy B, SEHAHPMHEL
BoBE (n/s)EFT,

T, x(®)=[0N@) SCOI L L. BAMTLLTARRSORBEE @)%



JNC TJ8400 2001-3

BETse. £ DB

@=Fx(t)+r(z‘) (2.6. a)
y(t) = Hx(2) + s(t) (2.6.b)

LEG S, BB, H=[l 0]Ths. (2.6)%F> 7V o 7B Ar < B 8 85 B (L
+ 3 &, '
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fn)= K’nmr(r)exp{ﬁ(nm—fc)}dfc (2.11)
() = j(’;:ms(fc) exp{F (nAt —7)}dT (2.12)
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WHESTEL (), VDG BIX

ELf(m)f(n)" 1=V3,, (2.13)
E[v(mv(n)" 1=RS,, (2.14)
L.
AL
V= jﬁ exp(FT)- D -exp(F7)dv | (2. 15)
y _ |
R:L exp(F1)- S -exp(F 1)dz (2.16)
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G(Z)=1'+alz"l+azz_2 (2.25)
kB, TOEE, ARMA (2, 2) EFNVMDOENRT A —F X
a =Dy +@p) (2.26. a)
ay =D Py — 0Py (2.26.Db)
by ={P,®,, — B Dy — R(D), + @,)} /(P +R) (2.26.¢)
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RW.RPEEVDODLODEEBEOPRIVEBMET2BERE VWO A AALK
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P-Matrix Diagonal Activation Method (P MD A¥) 2 W THH
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3.1 Recursive Prediction Error Method ( R P E &)
— AN —HAVRTAOuOAAE ., WAHET yOE L, BHEFR

]
i

7R
HiELE e T 5 L.

P r q
Vi Db Vi = D bt D0 e (3. 1)
k=0 k=1

k=1

EVATLADARMA (p,q,1) TF AV ERE,

u(t)., y@ & B ERP TR T, e(t)?ﬁ%iﬂﬁﬁﬁfﬁﬁf:E@.ﬂ#%ﬂ%ﬂ’é%
2EH A, ok HDER (Avot-Regressive:tAR) /85 2 — & | b % S A
F T A —2F (eXogeneous:X) . e BHEH ATF A — 4% (Moving
Average:M A ) LT, ThboDRRT A —FE2BRMICKD S — FE
PRPEH(RTHS, AAFPEBMABERTR, YA7 23 0vbYw s ETE
RBEBEY (ARMA) EFVERDL, foT,. FEETHAWE 7T A
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Y AbIF (3.1) XTu@)Z2FLLEHBACEST 3,
HHEESEHEETEZTHAVWE &, X (3.1) BROESET B,

AZ)y(6) = B(z)u(t)+ C(2)e(t) (3.2)
Tl il DI .
AZ)=1+az7" + @,z Feeet a,z”’
B(z)=1+bz7 +byz? +---+b 2z
Cz)=1+¢z” +epz? +-+c 2

TIT. eMBBRHREL LT, BREF—2 <2 1%

. —y(t),—y(t—l),-'r,—y(t—p-l-l),
¢T(t+1)= u(t),u(t—l),---,u(t—r-}-l), (3. 3)
e(t),e(t-1),---,e(t—q+1)

EEEL., SHE, T2 bHEFLLI LT ARG A -2 I FAPb
eT .=[alaaZ:'":ap:bpbza'":br:clacza"':cq] (3.4)
LERETAL. AE (REZ) v

V() =y} -6" (Do () (3.5)

BPEREND, T T, ZOVO2ROFEHE, L v 5 %
1 & T 2
VN(9)=§2[y(r)—9 O)0(t] (3.6)
=1

ERNCTDHIEIOIRBEERIA—-FE2ERBIE RS HFERE KRB
ARMAX=EFNVRAETANTIY X LATH B,
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IO ERV,OBENMNTHEOLLEBEEODHOBRERNICT AT XA —%
PHETHLICRD, E-oT, BB AT A —F X

d
2 =0 .
=5 7n(®) (3.7)

PRBLISCEBRITIV, TOERE EONEBL L,

O(N) = [2¢(t)¢T(t)] Z,ﬁf’(t)y(t) (3.8)

=l

LREhBD, 22T, BRHEZHTF > EDIERB.2DIER VT, N—
t P EEH .

| é(r)=[2¢(k)¢f(k)} S (RyH) (3. 9)

k=1 k=1

EEE, FlLR (prrvg) X(ptrrta)~w b Y v 72 A ThH 5 RO%E

RO = 3000 @) (3. 10)
LEEL, BERZIOHEFTHOEHHEITH P2

P=E'l(t)=%R"(t) (3.11)

LEET L. COFPBAT A —FOBEOESMAALEL T 10
DI LB R, AT 4N FOBBMPLEHATE S,
IITC HIRRINTF O EHHEBETIARTORFERLRY AL S
— S HREMT Do C—ROBICIET S, ft>T., 205
PLI K LERE NS ABELELEL, TOFTHAPRBEENT A — 4%
PEEBRBZPAETIHBTHY ., 2OFTFHORBEBHEELAST A —F D
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MEREEKRTH, o T, — BB, THAPORKLERLZLNTFI XA —%
DEERPBLILFLALRABROLT —FICRTHEEREIMNA L.,
RS A—FOBEFLELEI>HEA»PDLI, EHTHPHRRELZRE T
AT LDORTA—FEEBPBE LEES., "NTFA—FOEENRD R,
REPUIEICRNRIFIA—FZOREGHODEHCXRBRELZA LD LiITR D,

ET,. IThETHRFHRZBRERITILDiceiTBERTE AL O L
BELTELEYS, ERCHRANFRTERS Y FAEETHL Y. e)iT
FEERCHELRABLOAIA—FHELXTTbLbRETAE RV, %
D, e(OHEBELE LTHACEZELEXAAEZEVOERVWS, Z 0K
KLT\ﬂkﬂARMA%?»EE?ﬁﬁUﬁA%@éO
UTRREBERHFEOTAITY X A2V TET,
HEOBRBBTCHBWVWLHRADIE YRV Table 3.1 WFRENB H DO T
»H Do

RPEEOFZTAATY X A
BRHEINDIBFRINT—F yO), u@EHFELCBREBTIER., AT
[STEP] K- TEBEOHAELHEENRNT A —FYOBEHF LTS,

[LSTEUP 1]
y(t) D HE =B PO FE,

) =07t -Do@) (3.12)

[STEP 2]
Prediction Errore,® ¥ &,

e = y(t) - $(1) (3.13)

[STEP 3]
0D E H.,

_1 1_
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6()=6@¢-1)+Lit—-1)-e, (3.14)

[STEUP4] ,
XBEEHEBI)VOOHEEVOHEFE,

V(2) = y(2) - 6" (D9 (t) (3.15)
[STEP 5]
K%%m#aﬁﬁwiéﬁﬁﬁoﬁbéﬁﬁoébmibaém
P
FO =)~ 3 KE@O)F(-1) (3.16)
i=1
iZ‘(t):u(t)—iK,é,(t)ﬁ'(r—i) (3.17)
i=1
V(r):v(r)—iK,é,.(t)\T(r—i) (3.18)

i=l

[STEPGSB]
dOE T o) E # .,

- y(t),——y(t-1),---,—y(t—p+1),
T+ = u(®),ult —1),---,u(t —r+1), (3.19)
e(t)ae(t_l)n"':e(t_q+ 1)

—_j;(t):_j;(t_1)9"':_§(t—p+1):
o (t+1)= (@), 4 (=1, -, @t —r+1), (3.20)
Ve,V -1, V(t-q+1)

UB R Z0EFHF SR bOTH B,

Table 3.1 Notations used in RPE method.
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Symbo Discription Form

1

é@) Estimation parameter vector (p*tr+q) Row-vector

of B(f) |
L(t) |Gain vector (ptr+q) Row-vector
P(t) |P-Matrix [(o+r+a) * (p+r+a)
Matrix

¢(t) |Time series vector (p+r+q) Row-vector
@) |Revised time series vector (p+tr+q) Row-vector
e,(f) |Prediction Error variable

A({) |Forgetting Factor variable

K, |Contraction Factor variable

Y({#) |Revised value of y(f) variable

() |Revised value of u(f) variable

V() |Revised value of V() variable

[STEP 7]
v YU v 2 XAPODE S,

_Pe-1)_P@ ~Do@®e" ©OPE-1) 1
M) A+ OP(-De@r) M)

(3.21)

P@)

[STEUP 8]
FA Ty b LD EF,
L) = P(O)o(t) (3.22)

[STEP 9]

BRLALBE2ITWW [STEPL] ~% ¥ 35,

EROTAIT) X% REROHER o /AL LTERTBRIZY LD,
UTERT ISR ODRFGA—F2EALTCVWEINLRFFEODBEER %
WHHkERZ tizk 3,

@® = HMHEEB: (Forgetting Factor)

_1 3_
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SHEHALIET [STEP7]OP= L) v 7 A0 HBIZERBT S
NRIA—F T, ZhiEP~ I 7208 HKBIZ—BEEOHEEME®K
EOHEBRELELZIEBOESVWERETHIEDOEHTCHD, PO
ERECLRHLEZLELBY  ERATATFT 4R EMT B3I LHLT
NI BHHEEHZETBY, RFA—FEEFA L)X [ST
EP8] oA (3.22)THAZBAB LSICPITEALTCWS, fE- T,
L=10KEP~ ) v 7 2R0EFHIIHLTEREE LD TR
W, ¥$%., 0<A<10OBEP< I vy 7 20BEEES2KELLTH
RHOBREEALDISERT S, COHE. A=10RKLERTE
MHWIZCPITHOEDOBSBSLR 2D, #HERF A —-FOFEHEZ K
LT 5,

EERBIEOGAIRBRRIN T —F(0=—F)FRETBLEIE. AEWD
BBBIEBVWTHEP~ M vy 7 2EBHBEBELTCHANED, 1% 1
LV A EVWBETB3ILREEL>»TARMARS 2 -2 0ELERE %X
EL{THLRRIVELRBECEST S, TELTP- Y v RABE
RLE#HIE. A=1&¢ LTP~LFY v 7 2R0REHLOVTIHEARMA
RS A—FORELEHBZIEREE LW, LML, FEERK 2R
FoFERAETHLECRE, EREELTADOHERET BLER B
5, AFBTAVWEHFBE 70 7S5 2R TRITHLOABMEE LT A,
BEHFOEDOZ7 77— LT WEdELE L, O KR

A=A, -Du*+1 (3.23)

DEXIHIICEEL TS,

® ®HWEM¥: (Reflection Coefficient)

MPOEHRKRI[STEPS] BT A3XBEDORBLOBRE T, B
BIEDOPEEVWERET SIS LDOKRE THE, RPEBREBWTHEM
KRV Z24ZC2ERO—2K [STEP 4] THEILAZXBREDIHk
FEHEORBIL L2082, T2 C. AE—BHEEEL2BI D
WABEVOEZEMAETATERL, TO0H 7417 a6BIT 4 V¥

_1 4....
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FLTHRANTF - 2 2 HETHIBRERB[STEPS]THB, LAL,
TOBBTHE., FFERIBVEER, VAT ARNBELLE TIX
e(DDABILT AN EBETIRENRTA—FTH3CROHEFDOE
EREARY, cORTA—FEAVTHAILTZ ANV I EBRT B &
BREIZ NI A—FOREKEL2EARIBELELB., T, HEAT
A—FRRKELEHT AL RRAEHNHBERAL T, Ak ER<
TbobRVWESKTAERVORBALELR> T3, ZOBABEHED —
SELLTHEBRKR CHMBRERKEERSYT, AEBBESLLTEGL
DEEVEHB TS, AMECAVEHE e 773 2R TETD. X,
OHMBMEEK,=0LL, EFORDOT 77 F—L LT

e O<pu. sH#% &5 2. K, %

K, =1-u, (3.24)

DE>5EEZL K,

B, K=10Kik, T£2&LxfTVnw. K,=008FkiTa &
ExfFbiRv, £k, K=10K A5 2 — & #F 085 %ME KR
(20 Il EBEHELEZY, Kk=00BF LB EFMBEKIED 2 F
B Lid, RPEHEBICEWT, K,=0&¢ 33 LPLR¥E. K,=0.
A (n)=1¢t¥+BLELSE, K,=1, 2 @=1LFHRERML¥kL
25,

R MPAVET= Y 7 A0 HE

AR TCHVEHE o /A TRHAERBOERLL =) 0
HHME2EBERTIEDRE, EXABRERPFY) v 7 20#M2UDL %
B> bV vy 7 2AZ2HAVWTRHALTBY, EEOHE T T AT
[STEP7] KR [STEPS8] TOREFEN. R (3.12), (3.1
NERRERRS, EEL. RERE<RBALCLTHD, £k, FEES5HT
FLABERDIPMARO — B THAPMDAEZAWVWBE L&, U
DLG@E<= 1+ v 7 2RAVWSTREP~bM) v 272 2RBEEFAVT WS,
T oxEBE%E%E Table 3.2 AT,

._1 5_
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EERK, ERFREEAMV-TEADIHEESRZ PAVRT~ MY v 7 R
ODOHBELSDVWTHERS, HiL, T X —F s PAHO)IKEL T
. EBRBRABREHVIORHUESERTHIBAKIE, UEOR
EEBEBECT L3R EE Ly T 32 L XV ESCTERAZRE
BT S BAETHD, LAL, AFMETCH—BOLOHMRE 2 A
Wh, TOREFERUTOBY Th D,

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 calculation

87 (0y=[0,0,---,0], L"(0)=[0,0,---,0], P(0)=od

(¢ ZEEOEHK. 113 8AT5)

Pe bl v 7 AOMBBRECHLT. BEST A —FORY %5 %
T 2 DR a BT+ HPRKEAREREELVLER TV SR, B+ L
BEZI)THAVEOBRE DD, AWK TR, BHELERE 2 VR Y
a=1000ZAHAWTW?3H,

3.2 Pseudo Linear Regression Method ( P L R )

PLREBRPEEREOTAITIZALAEBLIHIBE LI EILE,
TR oM=¢®). Lt 22b0TH3, TOHE, AEELIHTHR
REIISCRBEZOHFBEAEIBAVEARLREE/ROEE ~ 0 IX K
HELS AVHEBECRERY 24 UCCLES, T0—F T, #EMASS
A—F CROORBERVCEERCEFELRVEDMA RS 2 — 7 KR
LEAWHEEEFRBORREIN T —F2RETIEASRECETED 2 F
BEThH s,

_1 6_
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3.3 Extended Least Squares Method ( E L S ¥)
ELSHERBRPEHEODODTALVIIVIAALEBWTHEARE LB EILE
THHLARELGHABRELAXAERL1LLELELDOTHZ, o TPLR
EOREBERRIA T THDLLELEA.RPEEOWMTCREELY Y ARMAE
FETHDIVHEEVDEDDDRLSCTORE. AREMNBEKEES B W2
FoRRKEbLbSDZEDRBREEZHh TWS,

Fed

3.4 RPEBIZBI %Projection Algorithm ( RM L )

RPEEOTAITIAA B THMNBREKSY 1. EHEHL 21
ELELDTCHBE, RPE(ROTALNITIABIEBWTAEE 1EH TLH
BAReH, [STEPS]IHBAR—EHREERELX2BILVIBKTEE
TEBTHDIENB, BT ANV F 2R T 2EDOHENRNT X — &
COPEBM7ANEERBRLIPRAZY, Z20, BRUBRKBECE
LA BPLRERELSEZRVWT.,. RBEVOOBRARILE2T S £4.
MELTAALFERBERTEIEDOHRENT 2 —F C@OBEE, +hb
5,

C(z)=0 (3.25)

DETORMPBEAMMORNEICERE (Projection) S 3 =2 & 2B ET 5
W—F BB ELRD, EETCHVWEFHE e 75 A TX [STE
P3] ZUTOESCHERT B ZILEREL>»TEHRLTW S,

[STEP 3’ ]
0()=6¢—-)+L(t-1)-e, -amf (3.26)

T AL (AdjustMent Factor) E LTUHEICODO X 5 /27 B —
FY—IPCH-2TEEEND, EAHFETCHAVWEHR 2% 5T
Czx)D % WM Suhur Cohn DHELEHEF AV TV 3,

7% B ., Projection Algorithmiz,. XREZ0oAHAALLEITbLA WP LRIE
RELSERKLVERATEZL2P HEBEODEE~OHEIBRECEN S

_1 7_
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BAR B LB ARROBR TCERBENLT VS,

1.0 —= amf

v

—»| Renewal of é(t) by

- Stable
Stability of C(¢

Unstable

amf/2 —amf

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

VATFADONRT A - REBTIHEEBEEHRRIAT - F o T 3R
PEEOBRUEBOKBEIKELPLBRIVBATE L, FOFEL LT
RPETAITIVAXAAULELBITBZIZP Y v7 2RO0BEMHILELZRELT
Efo, TZTR, P bV v 72 20FEHIOFEELT, XD P
MAEBECARETHFLCREETIPMDAEBIC DWW THRS,

TFT, P Yo 7 20FKIZODWTHBAT S, ., 2Z2THW 3
B DWW T Table 3.1 KR E A TWVWHIHO, ER3.1HORP
EEDOTAHIT)XALORBATAHWELDLELTH 3,

EEBRRINOANT A - FHEORE L,

y(&)=0"¢(t)+v(®)

PELTDHZLENVWISHEEDT T, BEVODO 5 K

_1 8._
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. |
N[y -0" (T (3.27)

i
VN (9) = E
=]

ERNMNCTIIOREERNRT A - FE2BRNWICKRDE FENEBEKRRY
ARMAXETFTABETNAY ZATH B,

IO ERV,OOPED .  TLEDLDLEBEZDOHNBEREART B ATF A — &
EHET S LIERD, o T, BENNT A —F X

d
— V. (0)=0 :
30 v (0) (3.28)

LRBIOCBREIV., ORI E HN)IX.

é‘(m=[2¢(t)¢r(r)] > (1) y(2) (3.29)

t=1 =1

tERaINLD, 2T, BRHEZT>2EDHDERXG.20) A NWT, N—
t LB EHBZ,

8¢ =[ﬁ¢(k)¢’"(k>] 3 6y (k) (3. 30)
k=1 k=1

EEFEE, K (ptrtg) X (ptrta) v bV v 7 A TH B RO *%

R(@®y=Y ¢(k)p" (k) (3.31)
k=1
tEBL., BICZOWHTH O ETHESTH PIX

P=§"(t)=§.R'](t) (3.32)

tEHE bk,

EBEILR. Pl v 7 ARXMBORPEEOTAITI LD [S

_1 9._.
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TEPl ERoTHESN I LD THEH, TOMBH 2RI LR
LEbDOTHH, P o7 ARHEERERNT —FOoBBETHTH
2=t ) vy 2 RROOETH LI 00, BEREDIL oA T RO~
FY v 27 2B —EBECRRL, P M) v 27 XAbWMEIEHH» I,
oT= PV v 7 ANOEEROFFICHAIRMBEICR D, R (3.14),
3.22) b 4B L9, Pl v/ RARBENNT A -FDEEE
a3y iue—ATBEFAL T 77253 —Thy, Pe bV vs2ADRK
BREERFA—FTOREKEZERT S, HEMNIZ, P U v 72BN
REIBZELHFEROBFHRIEIF L TRERNHBL 2, o TP<=FU v R
BRRLEBE, RFA IR EHTI2HEERRAN T — 2BV T
FONRZT A —FZOELLOERHICXKERLRENREZEL B,

ZLTC. . HEPLEP ) v RAORKEEMHETSORBEELET
.5,

PMA®BRBR,. ZEAT7NAVIFTY AL ELELTRPERERIZLY NS X —Fi
FEEZfT0Widb, —EHRB TPl v 7 202BRICHLTCERE
BB LERIVATA—SIEEBRELERLLTEZFERETD B,

PMDABIEXIPMABOREBRLREA T THED, PMAERP= LY
TADEERIEUEETH T > D LT, PMDAETIEP~<FY
S ADERABERELALTOL—FEHBTEREZHBH T I LOTH
e TOFEERVLIILEL Lo TH-EHILETIYVEREVWVRERS
had, %L, PMDA¥BIBP< MY v 7 ROBRICBVWTAEY
P LEEHERZ2ERTAUDLAB Y v 72 X RHEMKRAE
RO PMABCERTAEIRUVCHERFRMZ2ELSLELT 5,

P bl v ZA0F®EET,. FEF1IHORPEEOT AL ITY X A
OHATHO [STEP9] CORANLEBO-RELTUTOERE X
oTHY, 22T, A BHEHRLEERL., 4, >1Th 5,

act

S IR SN

PMAZ¥E

Ay - P(t) 1t =0T,
P(1)=
P(t) : otherwise

_2 0_
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TrT, T REMLEMEERL, sl EOBR TH B,

PMD A

A
diag[ P(?)]=
diag[P(t)] : otherwise

act 'diag[P(t)] = nTacr

PITAREMEILEZERT S LT, ZERFBERLBITI BT A —-FEE
BEEZPHHAMEREL T I LIV, YATL20BELELEIC BT B S
SA—SHEEOBEERIROL LI LTEbOTHB, LL, AXP
TPy Z2RAR,. RAGB2NELBT2FMEHEZERIACTEZ LW &4 T
T EBEFHEIhSZbOT,.BEEfbLLVWIARLLOT 2 —-THTLERE
D, EERBLUBUIHERNTI A —FORHBETEBHRIKXREXLIABZ L)
RRBDHD, o T, PTHABRHLEZEATIES . TBELBER
BEOER)] - ITEERHRILBUTLIANI I —FEBHOFER] *REHI
EBRLELET,. FHELLBREUCEHLECBEREIRET I ILERNDL D, - 0#
CREBZHFRKEVWFELLT, PHAFNORLNEKTZIOEZEBCLDIP T
ANEFOEDTAN—NMZHEIEBMEFOEREMI S FEDEE S
TWLHIHR, MADEEOCEEEPHLI»PTRL, ThbyRTFE/HE
W THZRLRN,

_2 1_
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4 AR & R

4.1 FRIFEE(1991EE)
HHERBEBREZCRAEBLB I AT AOBERESHER LY —BrRER
bOLTLILEDIEFI BEEIE L TEBEIRETCEZILRMTHEED B vk
REE=F VUV ITVATIODRBRULETHHELOBE»DL . ANECIIEM
THEEODRVWERZLE VAT AOHRERITIZILEREKENLE LT, KBEAEF
BB TDVATLIAEFEO— DO THIEBRE-BOERBEBH TSN (AR
MA)ETFTAMRAEBTNVIY A2 VS VY RERER-EIEHETZ L 22
EL.#FEBIEIZYI a2l —vs v F—F i RERIEALOEST —#
ZAWTH VTS VEARBREHEOEDOERT ALY A ADOKRE 2FF . U

ToORREEEL,

O EERBEHLIKRERAETFFEFILELNITHRIESTRZL L OB KERH
F—FeHER I 2L — Y VXV ERL, ZRBEEACEBEBEEY
ARMAEFNLVRAETNITY XA EZHWTZIOREINEZTARMAETF L
MELEL, TOLETHEESISNTZARMARTAZ—IHEAOETALDODARM
ARNTAZ—REZIRELZVWS, BBEENEZARMAETETAVDOEEEEOE
AEMTAWAABRBCHE TR ERBIVERBRESHET I 2 b
MTEHIERHERBEINE, L, BRIAF—F DO -2 T VBE
(PSD)OEHEMFT N AAEBKCHETA2BIZARMAET T LOBIIC
RT3, _

@ EEWKBTARMA (1, 1) EF/VAEL2TH>HE. ELSEXPHVS
FBREREW, ZO7TVIF)ALEFHEERELLRL, HERBEBEL T
Fo. REAEOCHERKMZER T2, SHEELOHEN»LEE
TEESKEICREENNESHEROBRCSEHEEEZES (1 (0)=0,
95, A 4=0, 99) PLREZHWVWTHIWVWSE, “O0HESIXTARMA (2.
2) EFNVRAEEZITOIOHFIN LW,

@ T FEBRIBROEEITZARMA (2, 2) EFAOPLREZAVSO
BEW, ARMA (1, 1) EFAREBEERTHEERIHZIZIN, B8
WRT A — BT HILEBTEDL, SHERRISHEROH W A

_2 2_
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@

(0)=0, 99, A ,=0, 99 ZHWALERD 5,
HEETZ2ZBCSLREBTIE. ARMA (3, 3) K3 RPE®.%H

TWVWBHEDOBR XN, L. I OTATY A LB HECBELRT— 2B E L,

FEEERELLCARY, 207 AT ) AARAERAR L AMELE +5
DTPLRECEARTHEREI PRV EL, EFALKREIEVWEDHERE
HARMA (1, 1) EFALOIE, ARMA (2, 2) =500 EL
2%, BEEEFTFZVEACRLREHARE TG o<V 1 CESKEHEAD
FFWwWh o (1(0)=0, 95, 1 ,=0, 999) ZH W3,
HEMER2WEE . RERE2 1 0%UNOZTF —CHET IO IC M E
RF—FEIZ140012H3 1007 —FRETHD. LIHL, BEEY
BDEALTVWEIH/RRI LYV BEZL S,
RERAREOCHHMEREEZ TS 3FLL>TARMATSTAVREDC @IH IR
ET2RERNRFA—FEBHEBITII_ENTES, LML, FIHES S
EBTDE, REENEKRBERELELI2XEREOCHTERIOBMELZTREL
RWEEIVLEEEFERIBIARDIZENEZ W,
FETEEFROEZHMEILTIEDOF 7YV 7AEKITI.ARMA T
FTAEREBEEOBABEUNRT A RABEE(REREL 1F 1 CHET 3E)
OBEZIOFENPL1I00BMOHEBMTHNIE, FFHENBEATE B,
ERRKERERFFLVIa2Vv—va b TENLERENEYI 2L — s
YFE—FER T, 0, O1lH:zREIy FFAT7RABEEEZ LS 1L KROER I
A b7 4N F—2@BLEESG, BbREREREEESE L,
RERERTE~TOCDREBRERFEILOBRBLEEEBOERSF
—FErHVWERS, TAHAT I A ACEYZOHERELIT> LT L.,
3FT7T—FOERICLV 14 ¢ O METRKEREOHENTX I,
BHz»o+HHz CGEEROBRABMFT LA b RS KERETF
TR, BRI OEHELZ2RETS D, 0, 1HzIIH vy A T7EEK
EROBEBAEY vy P74 NVF—ECRBRAT—FZEZB LR, ETFFES
MELTARMA (2, 2) EFVERAVWCRERERERZTSOMRE
Wo ARMA (1. 1) ETAMTHREBERAEOHEME CRY REL, #
EENERERENRBORBREL VELHES NS, |

DEOHRREZRET D L. ZREBCHRBBHEHARMAESFIARET L o

.._2 3_
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YRATAIT N RAERVWERBERERE TIX,

(1) MHICABVWALIZEKRBEARMAETSTFAMRET ATV X A,
" (2) EFFOARMAETFILDOKRE.

(3) HEBEHT s DHERE,

(4) A/DEBROY 7Y 7 AKEE.

(6) ERAEBRET 1 L& —,

(7)) EERCBRALTWIBAET RS,
Z.HFLELDERIPBEHRICRIPE-TEY, BBERARMAEFARET
NMIAY RLORENHETCERVWIEERLTNS,

I TRMBATVRVWAEERBEAEONKROBRIZIEELHMBT > UH
F-FICbEFETHILRBARAENTEBY SBOMELED TCLETOER
KAWTHEIZHFELVWERRSILETH S,

4.2 FRAEE(L 99 248)
ERRXKZFRFFOREKZAVTHEREIALEYI 2 —va T —FDAR
MAETNVRAEBICAWETAITIII AL 2 ZOEERBERERIFF»LERBRR
BBERERRAT S CBEALELEE KRERERTEORER Y I 2 L —
al RRARNT—FIEHTIBRICESTRELL 2V, Zhix, BIERICkM D
gAMb E, REBEIPLOEFIZ. BER., fiL8BB 7 L¥ -, A/D
AR EFPERTHIENNERONLBEBEINIED . EE0EBERYI 2

—a v TF— LR AEENICRR- T BEDELLNR B,

BIKANFAM) vy 7 RARITMPABEFT TR . BoNEHORTA—-FTED
FEREOFEZRALII>ILTIZED B4 EETREATIHFTICL- T
EUBARY bADERATA—FORECKREEBERELTVE D
LEZOND, LT oT, EERCEFFI»IGBRA I EELLRERE S
HETHIEDILR. . KRERECFRLZ2ECAREEROA 2 BEHICHE T3
EABEHROMBERLEL %5, |

FZIT.92ERRBRIAT—FFREEILIBEERSORBAEHREICR
ETERERETILD.

Q BRIT —FFEEETNIERERSOBED 2BREE.
@ WRINF—-FOF 7V 7AREREEECRETHERE.
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D2HACHEZRY, TREKXKEZEREFFEBVWTREBLEZCICEHENLOHA
EEORLER®, FRNRPEERZRVWTARMAESETFAREL., UTOEHZRZE
o

4.2.1 ERERDPBEANANRATZANIOBRREEBRER S
AMEPEHELE LTV IBERA L LER E=F —TR. FOBEMUEESOENMHE
RaEBEEPA4EERTIRBALLERTELT7AITYILATALTIERD
WV, ZTLT, 2L THRHEHBEIPLOEFENARNR 7 4V FEBETZEICLE
S THEBERYEBRET DI FEEBEHALE, 2TOFEBEREIECASATA®KRS (D
CHRA)BRETOIETTCRL . AELRBAERSZRETEEILVIENITL
BRPDHD, LBL, NTA—FEAESHDIEEENANRNR T 4V FIITET L
WHZ LR ERREITRERBEAEFFOIVRT AIENLARZAT 4 NLT DR
EEMb o BEAB VAT LORT A —FREORBELEL 5,

CREIT EARRAT R LIROAFI Y - RBEHEE2FTETF 4P F L
FANEERWWANARRTZ A NZOD y VA T7RBEEEZELITTCERER
STEREL. ZENEFNRORRATFT —FZH LELSERIBARMA(2, 2)
ETNAVREEZITHO. RKEREOHEZT-ERRE. "A XA T4 A2F0H v
F7EREEODTPREVERERECOHEEHMOKELRETESIIED T
REWHLDTHDZ LEERIN, EENIERKROLII>TABEERE T,

ONARRTZANEOA b A T7REEBRERTECHFDARSA T AR E
BTERVEEIT., REFERIEBR I VY ELLHEEER S,

@NANRRTANIORy b A T7RAHEERBEELIVIGEVES, N4 7 &
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1. EAOKMI 1 20 0mmicHET 5EHMBEHRKB0.88 9UTFTHRA
RMAEFNVRETHRAEAZAFRI B LA AR Y, B, AL1000mm
PHEEBRLRELEARMABERTERVWRY AR MABHAGBTH D,

2. CEIFHTFHEEZ2SOIHETITRUBHARTFHE IR OBERERIC KR E L,
KbEBFORVWENMERENL0.99 1 0B THLAEKR S A
BREFHT, REFAEHEFCRAATE 21,
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3.

5.

HEFEEMICHTZ2ID0O09I~IDO0O0L 2RITIRBRETH,
IDO09 L IDO1L2REFAENEFREBOZHFZRELALTHBK
b PPDOLTARMARERREC RS ZZENADOLRS, SEOM
et CORRZHEMBKTEILASHORETH,
IDO13~16D0HMEFRHEZFOERE—FERTIR, BERKERE
B/ AXHBALTEY , SER2Z0HzUEDXA~NZ PARSEFRET
50— NRATANEERHVWTARMAESFARIER2 TR, —ISHET
EOR/BEHBRLE, LrL, RBEOFABER CRABERELRAIE T IHAA
REBEIEEH:z L2223 FHEh, BEOREEZHICH V&
THRETH /) o F 7 A NEIBLEILRS,

FBHFE T, 7—FORABELTO. IHzIZTHNABEREE > 4
NRATZ 4 NF2RWER, ZOB/AVPHIATF—F 207 4 VEIZE
LEEBE, DOBETTF - CRBERAEPRALTBY . 744X 08K
L2 TRIDOERLZBERBEZZRE LA T2 VW L AHBA L,

4.6.2 F— MY iAHDOEEDdDOoAR
©® DATF—7RRRBBENTWVWBETF—FiH48KH:z¥Yy 7V 7 EAKH

Thd3Pb. 48Kz AV —FTH-LRAERLIMY 7Y v 7AER
LLTHEETLHZILERAHERWED, FVPIAT—F BT 0 P& A11E
SEHEBIDRYVALBAOMBIERORER Y 7 FoMBEICEE
LTEERZMAEZR> TN, RERRZEBEYS R e -2 7402280
TEFHLABREZITIOTCIORE SV TIEBER 2 W,
HEHRDODREBETOARMAETFAVFRIECEHEARABRBER.DCELSORET
HY . SEENANLRAT AL H 2 RVEREECEVARRKTLADS
DTV~ T RBHEEROTAVEINT AN ZORFEERFICELLS, =
DREISBOBMETHD, LIHL, 2D/ A X2FDEFEICLTARMA
AEZITW, PBREHY2FERRIBLATEY, SBEFEBRFAEZITSF
ETH D,

CEHOERTIT LSV RB P ETFRHBOBHRE— FESERETRS
FRAEBEO /A XRRERZIAVF—-TEALTEY, ARMAREDO
DOFFMLENFEFCEE ChH-7, 20 Lhb, EEDVAF AT
HANVZABOREFRHEIEYCTCHD LS X5,
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4.7 FERRIFE(199T7TEE)

FRIOEENR. BECFERMOFRICI~TEBLIA L@ 2 HI, ZEBOBR
EEERIATLEL LTV AT AT L DIEMBELRLI VAT LADHEKE
FEVa2—NViClETORFEEB IR0 R,

RIFE, FREFELBELAEABIERET Y2 -1 OF T, ARMAEFT L
FEELFITLTEEMITEZTIOANRRLE L CEERERLRBTHEIT 47
ZA4NF (ADF) AV RXRLAEVPa2—VORERE, 20T a—nA% A0
ET— BN EIT O ADFTAT ) R LAOREGBRAENREFELLTCOES
ErRHEL, A TORREZH/E,

471 ADFIZEBDARMAEFLVAEEE

ADFIREXD VAT LAREBEREBVWT, TOHERNT A - BEEHEHRICK
E<EEFETLZZLE, ADFORE»LHAATHD., AMBICBWTIER., BE
BRBERIIBEECAT TRERE TR, FOEBNKREVHEREEHEINL B 5
A=—FRAARNT - ORFHERTOEICREL BT IB . TORBEGHE S
NERNTA—FORIMNEBPIREL  HFCEEREEZNEL T3 LHEFWNE
BEREASKRYBEERRELTWER, —F, BRRBEVAT AT A —F|ICEH
BELEAEREBUINELR-THBY, 20t EEREB, EFRELH
PTFIT X TDADFORI A - FREBERRIZIODVWTE LS,

L2L HEEERERFA—FHFRE, TORKEIPLBLAIFRERER
THOBEEBVWTHRAMED LI EFCREVW, ZORKFHNESHITR KRR A
RMAETFNAVRETANITY) RACE P ABREREOR QI RTIHEILX
EX.ADF7 LIV XA IDZRBRETOTERBRESLEBE LT 20 R
PHREI DD, o T . HERREEBET IR ATAITY X A% FMT
DIEDVERIIRD, TZT, AR T, ADFICLABAEEAT A —FIZ5
OCORDCEMBETEY, Fio, TOERELENEATA—ZO0BBHEY., 5
O0F — 2 EBOHEMFE R EDFER/BLEZTo . ThbIZERXETAERALL W
THOHRIBOEESHITAEILL o TR, LAL, HNENERALITES 2 I
->7fi% (5 00f@) DEMNTHEHOCELBAEL B,

FEMEHTIE. 5 00RFTODFEHTHENLRTT —FEBLRY 7L
EB HBET AT AL B E- THETT - H bRV ED, BELTHE
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AT HOUHER N EL YT RERAEOEEZHI>OZITLINVFETHS I,

4.7.2 KRERE

RKERAEL 2V TR PHROBEREEEHE-TZADFORT A - FEAERE
EE o TR BESNERTA— IR BOGERROR - L OEIE AT 2
—ﬂwﬁﬁﬁﬁﬂ&mﬂak‘%ﬁﬁﬂ%ﬁ6&<f%ﬁ%%%ﬁﬁwﬂ%¢
B BIE-EBMEIZEEKRL, 2o, E<HARELTWVS,

kXEFECZCBWT, ACEEREZAVWEBSE. ARMA (2, 2) =510
MECHELZAR (1, 1) TFAOEALE_SL AEOHMATILARM
AC2, 2)ETVOFRBRPEVE HHNLEHCBELTEHARMA (2,
2) ETNADFREEBHEOBLENKRE Y, ThiBEDTF—FIZEEhsER
BARMA (1, 1) TEFATHE., 220F A —FCERERB DR L,
ARMA (2, 2) TEFATH. 4205 A — Sl B EN 57 Tl
heEZBRD,

T, BHEH TR LAEAERERS L, ARMA (2, 2) =F1L0HEE5O
FER, REREXRRPRMEDIER-2TWSE, ThIZARMA (2, 2) =50
DEBRRNRFA—FZREPRERL D RVWF—FTEERBIIRR LD LE X
b, ERMAREECRZAEERERERZRE LTV AR,

AREFEC—HOBHIEHCLIITFREEToLES. BONICARMA
(1, 1) EFALOBAOFREHOEB B A2,

PLELORREZBAVITHE TL2L T, HEENP LRI TCHEDRARMA (1,
L)ETNVRAERZADFTAITY XA LD2ARERERTELE LTCEDLAED
REHBETHDLEERTED,

4.7.3 S % OBE

(1) BEEEEOER

AMECBVWTER, ARBLMAROBEFEZRRALELAVWTWS, EFE
BREPRKEVWVHFIEBON TR . EERER NI VWRBECHEA_REFT AT A - FRE-
L BEIEIZR>TLEIZER Dok, TRHIZTARTEMAROEESZER
EHIECEBREATWRbo I X3 TREELL B,

IITRELE R SLATCHRARBEMATROEEER 2 FNEFhitA
KRETEDLIRFERENTRY ., 5%, ARBEMAS OB EZREE 2
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T.ADFRESRNIA-SFHEOHEIRHAHANLED I LLORLRDEND 3 5
ERETR&TH S,

—HRIEADF7AFTY XATHEEREOEE A RRIIRITHEAN I . ZE
DEBEOABITE2HE2RODILERLE, TOBBEREH LT, EEF L
PR HXCEBTIHRENE., P HEEFVARALOEICECLTHE L,
DEBEIRLTEEREZEMESCIFELRESIRTRY ., 4%, 20&R
FEORTNETOLENDD L. LMSERATA—FRREBELERKET,
EERBELEATICERALRIALEB-TRFA—FREHTEILERAEL
ZILEBBRESHATEY, COMBBIREBLTIR,. ARMAESTARET ALY
ALTHVLNTVIRHBRBEOEAD FERRBEIATWVWL, ZOBAEFHE
DRFBEBIT>TWLBERD S 5,

(2) BEFEHC L5 HH0HLE O R
ADFILEBRT A — S HEB. O KB REREB ORI NES 2 8 &
ABBMOBHAFIRL LTAFECRBBES 2 AV FHNOBNE H 5 BE
B TEB LRy B BRBARMATFARAETASY XAl K-S
CHFEBERKHART, PEOKINEBAKRET N, 2hik. TAEROFEDKE
M2BEICL2 b0 ThHo T LT LLEBLRBERATVE LT NEE- Lo
TERVWHETHS, ADF7 AT X L0EEORS2ESICHAL, A
DL HHNEBES BT, FERBOMCEB T BER HEShE
REA—F) CME P DAABBAL TV DTS A S EXC. —DESE 1 —
RAT 4N F BT LR RV KHMEB 2 MO T FER SR 5 % 5 0 ER

HHTHDH,

CNODRRIE . KAREREORHNEHZ2 N EL THEDEBHERIC L B

THREZEATHIZLICLY ADFT7AAY XA EIBARMAESTLRAE
PRAOGRBEBRAEHEEZE L LTEY LI LERLTWLS,

4.8 TR1O04E(L9 9 B4R
BAREER AT AEIRVEEELHF LVWEEZ2ERBIIRY AL - L O
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TELDHRRERMLETHI . COKRLRBERANPD 199 THEIZRI VAT LIOHER
BEREHRELL, 2ICHR, Z0ERTFTVFA LV EHRIEMABZREVYAT AL
FHRIECOVWTHETILEKE,. 19 96FEDPDCARRT—FORFTHERLH
= D

1 ABREETE, £F. Fr=BEF5E A% Feynman-o B X2 KER
ERETVa—AL, ZORERABCLELRBEE L AERAEROD
BEMERELE VN REZFCIH LT Feynman—-e EZHWH I LT LY
RFFOBBEEREMET DI LPAETOHIZAREEEEENLTE Y,
IOTVa—EEMTDIILE, FEEOREVWEBAICbE s TERES
EHVA7LA0FHEZEDD b LEEZ OB,

2  HEE,. ARMAETFIVRAELFETLIEEEFZ2TO>OAER L LTEA
2RBXCESLKTEF T 477 40% (ADF) TATY X AF YV 2 — N
EHELER, COFERBAARERBATIERLRLTCAS X —2 0
MRBBLRDZEPBONTEY, ZZITREFEFERL TS T2 Y
JTNIYV X LOEREERL., Th2ERTIEDORBETALITY XA
DWTHELE,

ST TR EERTHAATHOBREETERETD ) v F 7 4 VX DORGE
LEBOYTZ MUV ZTIRODVWTRELE, ZO7 4NV FEINBENRDE T —
FOY TV THBELEBEREAREZ L TR ShasboT, EEA
BBEOHREDOHL2LT, TOBRAERLSLETCCERR Y bRABICKRET S
TLEHRTEDLDT, ARMAETALVRIEXSADF2FHA T 23BIIMLTHLE
ERBNARRTANIBREE RSB,

4 ER/ v TF7aNEFEY LTI TEHERA400Hz, BERAEKS50H
2z LTHRAN.IN%E1996FEODCARRT—#1IDO013KHEEL,
TOFHEERAL L,

UFic, BEEAREEPa— Al 20nWTHRR3,

BMALEEHA VAT AL 2EERHECR . BABPERLBIBILERD B,
HoTEVWEREZERTILODNEMRETALEVAT AL T B EHNEXK
ThHD. FMAROHERR, FHIFRUBREOLEFEFEHNRLLTVWER, B

_5 7_



JNC TJ8400 2001-3

RELERAVATFALLTOBEOANL FHFRHBEEELETOARD
PR AL REE S EEA AT A FREERE LE VAT AMBRERRLT
&7,

TR EEDHREE TR . ETORBESHRT VI F R/ LAATOEER
BREEBAEL L. 7 F e /0Bl bsa sy Rk PR BO RS B8
THREREZ, EVa- VA HEBERELTAEETIZI—F,. TAVIALEERZBL
Th, JVBAVHETELET I AEECREREERTIMBRL LTV 5,
EHE BRBLEESR.BHENEVRATATHE SO T HaehEHE-
TATY XL BAHBCY VI SR EAMERRORBRERENT 2 55
BBV AT AL LT HFLVWERICHNE CE2EZRMEODHBE VAT AEREL
o IS, BEEE., HEAEX, SHREEX AT LBEFOEXRa S T
) |

B ABERENFELR T AV FTA VERRL VAT AOEBRE V=
—AEONTEDEAB L L ERELBE LER . ZO0ROMESLHEIC L 0 H
Aok EEMAT RO THRAEL Y RT AOBBRICH O THET 5.

ZITH, HILRKVYAT AL LTHETREAL SV TH>PBARS,

1) BEALBER TRV ~BRRIBTIZ0TERVOHETEETHD N,
TOEREERHAT A LB ALY T VR E SRR RS A DS HEE R
BOBLLEEIRBAR N, VI~ BRI X3 FRERTCBE T 2R TRBEH
BT OSHE CHEILLITOFEIALVREERTVWER, ERBICH Yy~ #
DHEFHAUT LR FECERETHI 2o ERUEESLTo H 3T
RonBholk, LAL, ZxRERKEEFFEA VT U~ RIZLB P
ERITCHEET I IERNRLEEDEEENL VU~ BBRHEEE0MNERE
HTHDEOBMEBTEY, 4%, ERCERR2CH L A F AR YL
STHI UV ~vHBREFANAREY 2 —VBREEER-TL30DrLE2 0N
D, FILT, LTIV a— L EREEETS,

4.8.1 BrvH—FTa—n
VAT ADEHEEOM ELAERORRETI DI URTIEERHT Y
—NEWHEH v HRBRBB AT LLELT, Fr~BRHEY2—n1 %
EMTHETHAD I,
EAMBLEBERTREIV  ~RIEIYHETREBRE LTI, Ebbhe

Jifl]
P\s.-
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ER oW/ AXLLEZONIY, F— BEAREFENLEHSSEEE
RETIAVE—F BB TEETIOC. RE2ER VAT AL LTHHE
BHIZLZOFEHRZFHAIRETHSH, ERRKRFTEFT-TCEEHFRATYD
Hr=BANZESTOHBEHE CORANBEI»LETFFORRIHRLHET
TEXR3ZERRBEREA TS, £, WM XZTRFHETFREBEFE S, BT
HovHBEEET NVABRLLTEEHEB N —FT 4 A7 CRETDHEE
ZEXPC. BRETOEDURZ2BERBTHIERF T EAVWTINS, Virw
BESRITPHETIERCEATHANELBEROBEEYORE YR T IC L HE
MtV r+HBEH2ARTI?FEEA VYT VBRECER VX T AEBMNT
RETHD . ZIOBERVATLAEBN T EICHENWBESLBARTBELTD,
EEANZABREEABE S 2 — A EBMT3HERHTL 3, Vr~Ret#llix
hHFHBIVBAESCERYALEEDR S,

BEENBLAR THIESODERI VERBEREELRELRD I LET
BMENZ, ZOMBIEHFLTE. VUrFL—FLRT7 74 ZHEEDELK
HRHAEDEDTHE, TR, 20FELLE»THryr~BHAZT-TW
EHMENDY, E BEBOEHITHAEBEL ZOFEZHAWEMELRE S
NTW3, EXEOHRFABEA TR, TORLALER—HKTOHMTHLY ., EW
EREPEIBERENETEVATACRAVILEL, LML, BRAREE
By AT A CHEBRHC— AR ERNOBRPEL T ORERELHEL. B8
PHT VAT ATHAEPLFHEFRETOh, Fr~HBRHATH L, WThiC
LTCHHRBZEGT VAT ALEOHMWEREZEDI PN EELRD. 22T
VF UL AR T AN RGP ERHBRHBEERERBRETHLERRE
MBZROBE LTOBRAEBRBTREICRZY oK ELTO/RNRFRT
AT TCho R L) REBEHEERFSCL . RENERELWREIC R 5 AIEM
BHTLB2bDLH/FENS,

4.8.2 EEMELEETY =2—2

19973 AOHEETHRMERETLARAEY 2 — A REHIC,. TR
TEEMAENR—-+ A/ DERAA—F-FTVIALEELEBAA—-PFD3 2D~
FERELEN, FETHRUBANVZAESRLAR. XTI v HRBREBES
ERNNABBELTRIEIORESAANAGELBEREFH LT T E2HER
H B,
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PYFV— S TRELEHEIABHEBFEICED O . BFEAALAEZERY BT
O RESEIEESLIHD Anode P EBEYHT ., 29 T332 LICLVHEE
WEWRANVAEEZROHTZIEIHEKEIEZED ANV ARZTOTFT v FHEFAL LD
FEFAEETELILOCRY, AAEEORATHLRHIETEL LR D,

T/ —FrbBRIHENENALVAFE ST FastAmp THE I N H & | Fast
Discriminator W E WV BEYHLBEEULEONAZFZERYHEL. SARAES. 2L
AEARATDEGRICIED NS,

WRUAES "N ABERARGRIT, TOEBIAALLTELNRT
CHDNRNVABFEEDRBELZADER L TRV AL LABIC.ZONNALZIBEEFL
THALRBFCEETIRET. SV RAOEEZADERTZSADERTE L &
FIFORAEYI Ry 7728 LNV AOESELENALVZADAERATLZET S
TODEFTLERIPLEREIND,

4.8.3 BFERED 22—

INETCOEREZR2ER VAT ATH . FLLTHYETFRHBEEERELE
AnbFHEL2DWTRRTWDS, b, RERAEAFRELEVE ST, T
FRUEBEEROLOERIRLAALERDZTEDAELTRERESFEEE L AWV
DT, ZOFRRECREANIERAANRF S TORBETHREEND — B
NICBRB SN2 NV 2AFEORHWELEL2AVWEREFHBEEZIRA T~ X
THY, HBEHKREREPEBE<<FTERETHREFELEL . BREARMAES VA
EERAVWSOIHEBMTEY 2 -2 TiHlRRTz, ¥, RKEREPE PHEFFK
FEHIE L, %&ﬁzmﬁbwﬁﬁimmﬁﬂk@m&w%Akmwé¢ﬁ%m
BECLHFVWTIRZOFEODRBOAZBRBICE LD,

FhriRETIEBRBLESC Y 2 — A TEMENRA NN AERE - "LV A%
ERAEFERIIDOS / VERY IV ADERF - FRBESALRES
MEBREGEAETYI Ny 7700 BT EV2—- A THEHSNIFHERD -
CHARAD I LR AR THI, FE. v VFCPUDEHEBAE—BILLYH
D B EC2— Vbl OELRHEBTHVEYAFIRAINE L RAT A BR
&Té:&ﬁ%iBhuﬂwzﬁﬁ-ﬂwz%éﬁ%%%%ﬂ%m—%k&50

bR, ARBBREHE Y- LT, PHETRESE. Vor~BRK
HEB (77 AREHHALEY Y FL—va oy 2RE)2AVWAILIC
FVLBTNEFREF2H/HCHEHNL . BLEBERCESINIERBDERLVE
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DEENL AU ELBEICFETIESGET T, Hhow 2 RNICHIGHEIR
RAE2ER VAT LABBETCEH>bOLHFHFZINDB,

(1-3-1) &5 #3=E
EHEERRECE, 7T /G ABRRBIREILERVD T, KL

ARDOEFTLBRTAW. REAE#HEFELL TR, SV XAFHBIC L EFEHE
EROEFNBTFHETH D Feynman-eEEFHAVWIZ LIChd, BEEEL
TR, P EFEFOEREFMTCHLIN, FVor~RBREFCELTLHEAMEEZE X
NE—HBCRETHIZAMAHTRICR2 b Ebh 5,

FHFEE LV vBESLEFAVIREREOHRER2T I LR .ARK
LEINUBPLEZD L, FFRCEETCHS Y, 2B, Rossi—alEbE DL
D8R, HBAKET 2 RHEMRABEIHY  RATI CRMELRS O TIRAW
NEERbD,

(1-3-2) P E-BE @\

IOFEBTE, AAVAHBEERIBOFABLZEL Y, o T,
Feynman-a¢ #E . FFTHRITEIBDBANRS FJP%W&%)J\2%?"£GCJ:5E§E§%C?@
B, AV T LY ARMA EFARAER O FEIC L AR EREERAMIC W+
VAT AEFIHABOBRBICL s TERT S, ¥, TOHBK TRBREES
VARAPREVWBESICEFDREEABEERICLSZ AR P AEEEZITVW.RPE
EOTALIY X LABEEFNELTVWRNWILELZHBTSIVRATFTA&2ESE, £
EE MECRATELBIR 7 ANVFERVWEARMAREBER I D RERE
HEZEAL. . FICABALARISESMICH L TRELHAER N KBS SRR
T D,

(1-3-3) ®\EFHEFE®
COBRBMTREFANICITICICEDOPHTFRHMBICEL D ARMA T AR E
FHVWAR SEEHBELTVWLAEESANVARHAB IR v BRAAVRFE
FRAVWEBREEROEEZITWVW,. SR AIBENEZHBXFLAEHEDO T A
— A EBHOBMEANEIBE R EESRBENT A —FORABEHORE 2 F
BEThBILEARANLTADFRAAZ2EFCAV. BRBITIE IR O
RAABIIY V2 L. RPEEAVIEREMOENEES 2 A BT 2
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BUVATAET A,

4.9 FER11EE(L 99 94FK)

ABMBECANTVIEAFANFER, RKERFEFTTHAIL2THETFEEED
EEFVFAVHERBLTIRBREZHEFE LI LT ERAETHY AT
A YARMAETNRAEFERZ2RRAER VAT LALEATALDD VAT A
HREEEY 2 NVORBE . ERBIA I VHARBEBODCAERT — ¥ BT
R EERGCCMLELRIZAROERMEZT»CTERLNB, Z OB, Microsoft
Windows 2E XY 7 b ¢ T 3DOS/IVRERRA—YFTALHERBROBRENR2ERIZ
XYV, NECZ2FLETAHOMS-DOSHKEOHE#BSZOMEL R\, 4 T
MS-DOSHKZOHEHBIZFTOEEZHEL22H B,

FHAETIIMS-DOSKERHAEREAVWE 0 7T 2l EZIT- T, L

PL ZHETOMARRZSBLAPCAHATLIEDREE, 2hbe@MEE
BUUEAENRVOSUILERBFELL YV~ VAT —Va yRBT I LREER
RELRoTEL, . AWETRELTVWIEARALZELER AT L O RGE
EABBIEEENE, ESE, F LICEERECHZ., FE=V =T Y ¥
FTUO— I AT a ryOEBIRIREBEBLEL. A-SHMB LRI R R-T
BY, TOBRBEZDEEILVWREEZRBIT CVWAFEBICEBRE TS L., ESRIT.
ER.EHBESREL. ZLO6DODTAIT IV AAZROMIELEICF 75 A
WEEDL, BHERBOHEREZARL, FREOGBEEIT Y 7T R, S E
CHRLCTHD VAT LILRAETANIY AL EZHAADELBABESTAEL X
TAETDHILPREELY, TOBEREA»L,. ERX2ERA w520 %
e AT =V aVEBHETHIILHIEFTLEETH S, 2T, ZHhETM
S-DOSEARHAERETHESWLEBALZRERA 07 7 A2 BEREXRFE
EMTCTCY I AT —vavbiBliET I LERo, TR T 1IEEIR. B
REEERVATLOFLBY 7 b7 THLHERBEARMAESFAVEE
7S5 (ARMAX1) OBBEEZEL2IT -,

BB, IOHEELHRBERBARMAESFARETASTY LD Fu f S
LT L, TR IOl ADER~==2 7 A E2HEMLE,
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JNC TJj8400 2001-3

Appendix

A. BIEF 4 PH A7 4% (NECADF)

A. 1 Tur7h08E

NEOADF. EXER, HEKHEANG. d,EAAT 740 (254 } /854 b
£FV—F—b R E D RB L ETFES EOF—F 2 Y) POREBRAALT. KO
AT b HZ)YDRT A —F OREM(,.0,,) & ADF : Gz) DT A — ¥ O FE
(8,,,0,,) k. Bie, ONMS &, AT 741 (8734 b4 F Y —F—4F) EEH
L., BETHOHEENLBRIOEAT 7 A Vic#izEe, 8BS MY, T OMICHESRAERED

NieaZ 77 A NVbHAT D,
NEOADF. EXEDOHAZ 7 A MEFNSA TV —THER, EH7 05 A (BIN2

CSV. EXE) 2HAWT, RFAE Y7 bRV T 7Y 7 STHAWRER, 7r<~KHH
DCSVERXRDASCI ITHER NI 7ANMIEBR TR LN TS,

A. 2 FHEZHEOAH

* 0. input binary type(2= 2byte_int, 8= 8byte_real} = (bintyp: 2 or 8)
AT 7 ANDF—ERB, 2,54 VEEALF) —ORFL, 2 &, 81 MEWEEK
RNAFT I —ORL, 8 Z2HEET 5,

" 1. input binary data file name =" (i_file : 3C5E%Y)
ARNT 7 ANVEE, S8XFLUN+ VI F FHERFIXFEWVWISERXTEET S,
IV bT 4 L2 PR RIER B AR,
(VT 2XFLURTHIE, ZARTHEETIZ E LT, )

’ 2.number of data to be skipped = (N_skip: 0~#21{5 D)

ARNT 7 ANCEBNT, 1 ~N_skip HFRETOT—FEEbPic@mimTT,
0 Z|ETHE., 1FBHOT— 4205 HICHEDRS, (KA. 1ER)

A-1
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> 3.number of data to be processed = (Nproce : 0~#21f5 D ELHD)
ARN7 7 AT BWT, (N_skip+l) ~ (N_skip+Nproce) T H @ Nprocefl ® 5 — & % 5t
BlcRAY3, 5Hb5A, (NskiptNproce) EB DT —F B AN T 7 4 VMEFELRITH
ERb%v, (HA. 1. HA. 2818)
i=1 j = Nproce
1 N_skip (N_skip+1) (N _skip+Nproce)ZEHODF—#

Y .

BA. 1 AATZ7A1(d)

j=0 j=Nintvl j= Nintvl*2 j= Nintvl¥(m-1) j = Nproce
1 2 3 mE (&%) OHhH |

KA. 2 %u&tﬁﬁ@ﬁﬁlﬁ '

" 4.output data file name{8-byte real number binary) = (o_file : XEF) |
HAZ 74N %, 8XFLHN+Y I A FHERETFIXFLWOIEBRATEET S,
BEFEO7 7 A NEBTHRWITRY, ALy b a2 MU ICEREN S,

(2 CL 2XFURTHRIE, FARRATEETLII L HTE, )

" b.output interval of estimated parameters = (Nintvl : 0~#21{E DEE)
HAZ 7 AN, T2 2 BAT0BERET 5, 1 ThhE, T_THITE 3,
Bk, 1ERII | =0 OROMMESHA Eh, TO#%, NintvlE Z &Iz, j=Nproce
UTOHET, <VWiERzh?3, (KA. 22R)

" 6.p{AR order of unknown system) = {(p: 0~127T0OE¥)
R ATAEARMA (p,q), ¥70k, AR @)BREL LEROREKRK p2EET
Do

" 7.q(MA order of unknown system) =" (q: 0~1270DE%)

A-2
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" 10.

11,

112.

"13.

KMV AT LAEARMA (b, @), £iX. MA(@QBRE LERORERE 5T
B, p=q=0 ThoTiEbRW,

.algorithm_1{0=White, 1=Feintuch} = (algo_1: 0 or 1)

(0, B, ) ERDBTATY XNEHETS, 0 OLEX, WhiteDTATY X
A, 1 DLEE, Feintuch®FAIdYXrza5,

.algorithm_2(0=White, 1=Stochastic, 2=Variable) =" (algo_2: 0 or 1 or 2)

BEERE(u,v)2RDETLIYXLER/ETS, 0DL &L, WhitedT A
DXL%, 10L&, FEFRTE T NI Y X A(stochastic approximation algorithm)
.20& X AHFTRE L7 variable gain constant algorithm 5, (2.3.3,
2.3.4 2R)

ul (adaptive gain constant for afj]) =

v0(adaptive gain constant for b[jl) = (v0 >0 : EDEEEESR)

IR A==2—{, 2. TWhiteD7 NI XLEZWELEHEEEEDhS, 207
277 AT, w0=v0E LTWEOT, vOOAIEET D, WhitedFTAITY XA
TIE, uy=w=u=—% ., v, =v0=v=—%ETh 5, v0 I%, NREHE2H = TRKEY
max & DADASRETRVEVTRY, R (2.42) , (2.43) XV

2

Voas = (ARMA (p, @) p=q DFF N+l=p, p<qD¥ N+i=q )
(N+1)o,

. 1 Nprace
kL, 0= d} (A. 1)
Nproce S

k1(vEjl=kl*v0/(c1+j)) = (k1 >0: EDEREEL)

DA =a—id 0 CTRERETAITV ALAEBE LEGAIEAEDR S, Z 2 Tv0 i,
WIREM &2 BT BRRMA,, ZFHELEERRASR TS, v [[i=1]8yv,, XY
SLRBEIIT, kL clFRELRITNIER LR,
=k1*v0

j+cl

el (v[31=k1*v0/ (c1+3)) = (el >0: IEDfEREEERK)

(A. 2)

V;
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IDA=a—F, 9. TRELELUTATY ZLEEELZESICEDRLS,

T14. c2(v[j1=v0/ (e2+r2¢ (1-e" (- (a2%j))})) = (c2 >0 : ED{EFEEER)
Z DA =z —iX, 9. Cvariable gain constant algorithm®{E L BEICHRDbR A,
VIR v, KNI BRBIIE, 2,12, 2% ELETRIER LA,

v0

Ko r2(1-e) 9

116, r2(v[j1=v0/ (c2+r2%(1-e" (-(a2%j)}))) = (2 >0: EO{HEEH)
IDA=a—ff, 9. Tvariable gain constant algorithmZEE L BEIcHbh 3,
1 XD RERETRTINERER Y, (Fl, 1.0D+4)

"16. a2(v[jl=v0/ (c2+r2% (1—e" (-(a2%j))))) =" (a2 >0 : ED{ERBEER)
ZDA==—JX, 9. Tvariable gain constant algorithnZfEE L2B&IcRbh 3,
1RV ASRETRIRIERSRZY, (A, L 0D-4)

17. flag of the output e_file(0=No, 1=Yes) = (e_mode : 0 or 1)
MEe Z77ANCHATINE I hEBET S, 0 DL X, HALRW,
1 oEER HhT5,

"18. output e_file name(8-byte real number binary) = (e_file : ICEFI)
CDOA=a—i3 17. T (=Yes) EWE LB BICHDN S, Be, ¥HATE 77
ANVHE, SXFUN+E VA FHIEEFIXFLWOIBRTHEET S, EEOT7 74
NMATIEIWT R, LT 4 v2 Y ICERENS,
(ZT1 2XFLURTHIIE, ZANRATETAZ L LHE, )

A. 3 7l A0ETH
UTE, fl2RtT, AATOIMAETHREBTRL TS, EBICIIAALES OBREITIE.
Enter¥—%MLTn3, XiTiZaAL FE2ENTWE,

B:¥ADF>NEQADF
System Identification by Using ADF (Adaptive Digital Filter)

*¥% Please enter the next ek
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0. input binary type(2= 2byte_int, 8= 8byte_real) =
2

1. input binary data file name =
id010. 800

2. number of data to be skipped =
0

3. number of data to be processed =
150000

4. output data file name (8-byte real number binary) =
test. bin

5, output interval of estimated parameters =

10000

6. p{AR order of unknown system)
2

7. g (MA order of unknown system)
2

8. algorithm_1(0=White, 1=Feintuch) =
Y

9. algorithm_2(0=White, 1=Stochastic, 2=Variable) =
9

### We recommend u0, v0< 3. 803133336156471E-008 ¥ Vo

10. w0 (adaptive gain constant for afljl)

11. vO(adaptive gain constant for b[jl)
5.0D-12

17. flag of the output e_file(0=No, 1=Yes) =

1

18. output e_file name(8-byte real number binary) =

test—e. bin 1T, 0 L LB EERFRFIRWY,

#4%*% the conditions of this calculation #k*
0. input binary type(2= 2byte_int, 8= 8byte_real) = 2

1. input binary data file name =id010. 800
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2. number of data to be skipped = 0
3. number of data to be processed = 150000

4. output data file name (8-byte real number binary) =test.bin

it output file sizel[byte] = 1152

‘5.output interval of estimated parameters = 10600

6. p (AR order of unknown system) = 2

7.q(MA order of unknown system) = 2

8. algorithm_1{0=White, 1=Feintuch) = 0

9, algorithm_2(0=White, 1=Stochastic, 2=Variable) = 0

10. u0 (adaptive gain constant for al[j]) 5. 000000000000000E~-012

11. vO(adaptive gain constant for b[j]) 5. 000000000000000E-012

#i# We recommend u0, vO< 3. 803133336156471E-008 ¥ Voax

17. flag of the output e_file(0=No, 1=Yes) = 1

18. output e_file name(8-byte real number binary) =test—e.bin

Please enter 0—18(corfect), s(start), or q{quit)

s ¥ O~IBD I LBEELEVWEBOEERIET S L.
EETE 3,

*#k gtart this calculation ##%

it log file name: test.LOG

*kk ordinary termination %k

Stop — Program terminated.

A, 4 vZ774N00ORK
FEDOHITIE, test.log WO 7 7 A ABRHF R, ZORBIRKDOL 52T, nt
ZrANRBE HOZ 7 A4 VB test. binDILEF Z logit FR b O LR S,
2 #+ input binary type(2= 2byte_int, 8= 8byte_real)
id010. 800 #+ input data file name
0 #+ number of data to be skipped
150000 #+ number of data to be processed
test. bin #+ output data file name(8-byte real number binary)
10000 #+ output interval of estimated parameters

2 i+ p(AR order of unknown system)

A-6
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2 #+ qMA order of unknown system)
0 #+ algorithm_1(0=Fhite, 1=Feintuch)
0 #+ algorithm_2(0=White, 1=Stochastic, 2=Variable)
5. 00000E-12 #+ uC(adaptive gain constant for aljl)
1 #+ flag of the output e_file{0=No, 1=Yes)
test-e. bin #+ output e_file name(8-byte real number binary)
s #+ for input re—direction (£ filename.ini)
5. 00000E-12 #- v0(adaptive gain constant for b{jl)
3.80313E-08 #- u_max, v_max
9 # number of output data par record
16 #- number of output records
1152 #- output file size[byte]
all] al2] : ;
b[1] b[2]
phi[1] phi[2]
theta[l] theta[2]

e_var #- cutput record form

a7 7rALAD, “s #+ for input re—direction (X filename.ini)”
EWVWSITRENCIZ, 1 4MTE B #HEWIHIEERH V. ZOT LY Tik - E AN TV 3,
BHid, 1~ 1 2HTE £ Cic, HESRE L LTHAVWZEREI R TWS, #-i%, AmkEgc
BB, WHSATFY =T 7 ANV, ay,a,,;b,;b,,6,,6,,0,,0,,6° LW EET, 9 (-
number of output data par record) JHOFT & B, j=008E, j=10000DE, j=200000D
B, -0 J=15000008f, @ 16 (#- number of output records) EIHAEhT. HH7 7
A N A X, 8234 FX9X16=1152 (#~ output file sizelbyte]) XA b i ok = &4
oD,

nJ7 7y A NDERIE, test. inillEZX T, AAVFAS VI arvEdFELT,

B:¥ADF>NEOADF < test. ini

ELTHEITTES, ZOBE, ETHFCVWLVWHHEEH L ECANTELERARL Y
BATHD, TNEAYTFI77ANVCEHEDVTHEROEHCHEIE W WS D b T
Be L, 1~1 2HAIER bR A LEPN T ELKERD S,

A-7



JNC TJ8400 2001-3

L >TRIT T 7 A NVOITEBED S,
1 #+ flag of the output e_file(0=No,1=Yesj
test—e.bin #+ oﬁtput e_file name(8-byte real number binary)
s #+ for input re-direction (£ filename. ini)
EWVSITIE, 0=NoD & &%, DX IR B,
| 0 #+ flag of the output e_file (0=No, 1=Yes)

13 #+ for input re-direction (K filename. ini)

FE7c, algorithm 2D1TEAT S, 0 (SWhite) D & Z RO L H o B8,
0 #+ algorithm_2(0=White, 1=Stochastic, 2=Variable)
5. 00000E-~12 #+ u0(adaptive gain constant for aljl)
0 #+ flag of the output e_file(0=No, 1=Yes)
1 (=Stochastic})® & X, kDL 5ici v,
1 #+ algorithm_2(0=White, 1=Stochastic, 2=Variable)
1. 0000 #+ k1(v[j1=k1*v0/ (c1+3))
11. 000 B+ cl(vlil=kl#v0/ (c1+j))
0 #+ flag of the output e_file(0=No, 1=Yes)
2 (=Variable)D & XX, RO LS ICHRDZDOTHEEBLETHAS,
2 #+ algorithm_2(0=White, 1=Stochastic, 2=YVariable)
10.000  #+ c2(v[j1=v0/(c2tr2+(1-¢" (~(a2%)))))
10000. A+ r2(v[j]=v0/ (c2+r2% (1-e” (- (a2%1)))))
1. 00000E-04 #+ a2(v[j]=v0/ (c2+r2%(1-e" (-(a2%j)))))

0 #+ flag of the output e_file(0=No, 1=Yes)

A. 5 HAZ77AM 1D
AR (p)DHEEIL.
b{1]--b[p] phil1]--phi(p] e_var
TbH. b;--b,,$,-—,,; 0,
ARMA(p, q). p=4q DBEAEIT,
all]-—alq] b(1]--blp} phi[1]-—philp] thetal[l]--theta[q] e_var
TRDL, a;—=a,;b,--b,,6,--9,,6,--0,,0,
MA (q) DBFI.



JNC TJ8400 2001-3

al1]l-~alq]l b[1]—b[q] thetall]l--theta[q] e_var
bbb, a,~-a,;b,~-b,; 6,--6,,0’

ARMA(p, q), p<q DEEI,
a[t]-—alq] b[1]--blq] phil1]-——philp] thetal[l]-—thetalq] e_var
bbb, ay—-a, b, —=b,;$,-—4,,6,--0,,0,
EWOIEBCHBMINESSA ML F YV —T 7y A NTHB, ZIT

) 1 Nintvi 2
e, (A 4)

e

~ Nintvi e

THY, NintvlEZLiCifZE e, O-REFEHE LE LD TH B,

A. 6 CSVTHXIMBER~0EHR

FEOF TR, vl 7740 (test.log) A7 7 A/ (test.bin) &, BEOHAHZ
74 (test-e.bin) BELh7Ez, Zhhb, bin2csv. exeZHANT, ASCI
I7F%RA 77 AN (test.csv) | (teste.csv) WERTHHEFRT, ANTHESITTF
BECTRLTVDS,

B:¥ADF>bin2csv
binZ2esv (output binary to csv—text file converter)
%k Please enter the next ##*

1. input log file name =

test. log

2. output csv-text file name

test. csv

3. target (0=c_file, 1=e_file)
1] : KO 2BS L, HAT7 7MLV EER
1 285E, REOHAWT7 7 AN EHRT B,
*4* the conditions of the file conversion %k '

1.input log file name =test.log

2. output csv-text file name =test.csv

3. target (0=o_file, 1=e_file) 0
Please enter 1-3(correct), n(next-step), or g{quit)

n

A-Q
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*ik next step bk M u T T 7 ANDPLRPIALEEROET
Nproce = 150000

o_file = test.bin

Nintvl = 10000

p = 2

q = 2

algo_2 = 0

e_mode = 1

e_file = test—e.bin

#%% Please enter the next ##:* X A7 7 ANVDOESDH

#i# j, phi(1}, -, philp], theta{l], —, thetalql, al1], -, alql, b[1], -, b[p], e_var

4. flag[phi, theta] (1=yes, 0=no) = ¥ (fy,.0,, ) RIWATBHE S 5
L . BHE, 1 ICTBLHAT 5,
5. flag[a, b] (1=yes, 0=no) = ¥ (8,,.b,,) BMATEHE DM
1 BIEE. 1 KT5LHAT 3,
6. flagle_var] (1=yes, 0=no) = X 0 BHATBENE I »BEE,

1 15 AT 3,

#%% the conditions of the file conversion #i*
4, flaglphi, thetal (1=yes, 0=no) = 1
5. flag[a, b] (1=yes, 0=no) = | 1
6. flagle_var] (1=yesg, 0=no) = 1

Please enter 4-6(correct), s(start), or q(quit)

g

**k gtart this calculation *kk
#*%*% ordinary termination %

Please enter r(re-try), or q(quit)
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Stop — Progranm terminated.

PEDOBEIZLYVTCERLCSVFFRA M 74 0E, RODES D,

Test. csvy
jophi( 1),phi( 2),theta( 1),theta( 2),a{ 1),a( 2),b( 1),b( 2),e_var
0, 0. 0000E+00, 0.0000E+00, 0.0000E+00, 0, 0000E+(0, 0. 0000E+00, 0. 0000E+00,

0. CO0CE+00, 0. 0000E+00, 0.0000E+00

10000, 4. 0791E-01, 3.8137E-01, -9. 8960E-02, -1. 0596E-01, 9. 8960E-02, 1.0596E-01,
3. 0895E-01, 2, 7541E-01, 1.6657E+07

GEPER)

150000, 4. 7829E-01, 4.3423E-01, -1.5154E-01, -2. 4045E-01, 1. 5154E-01, 2. 4049E-01,

3.267SE—01, 1. 9374E-01, 1. 3590E+07 -

test—e. csv

j,e_var

| 0, 0.0000E+00
1, -3. 8920E+03
2,-2.3910E+03
3, —8. 8189E+02

(AT &HE)

BDEIRT 74N (test—csv.ini) ZFoTELL L, AHVIFL LI s wFET,
B:¥ADF>bin2csv £ test—csv. ini
ELTLETTED, test—esv. iniDAFIX, KO LD/ oT B,

test. log

test, csv
0
n

1

A-11
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A. 7 aeZFAY—-RYR}

ZZTi, NEOADF. EXE@FORTRANY—R7 74/ (NEOADF. FOR) DINE %
T, BEAMNKIZ, FORTRAN7 7TEMTHIN, 2L EOREEE L DMELE
orwéoteiﬁ\¢I$:ﬁ7w~?y-@ﬁﬁt7yﬁ~w—uoﬁm\mmw
PRECISIONDfN> Y IZREAL#BE WS EEOFER, 5 WIREROESERI S EV L EREND D
fe#, IMPLICIT NONEXCZEFWTW 3,

COMMONITIIEFIET, 7N —F 2 - EEMOLY RV I, T EZ Y Y TTW5,
Zhil, CERF~OBHBEZERLEEDTHEB, FORTRAN7Z77RIICESENLS 7
Ta—SNVEHERRWEVWSHBALH S,

BB, BEOBHRE LT, £hZhent (=Count, Counter) ., _* (=BI#%) . pos (=Position),
buf#(=Buffer) ., N¥(=Number) ., *_file(=File name) . *_cal,#* c(=Calculation) .
ev¥, e_var (Variance of error) ¥ W5 LI REWRTEL>TWS, (*x IEBEOXFEETU
AN FA—F)

EANEHEOBZFIE, BRRNLROLICHIEEETHS, (Appendi x BEE)

¢, = phik)

8, = theta(k)

d, = d(0) d,y = dk)

e, = e(0) e, = ek

y, = v(0) Vie = 7(K)

o, ; = alpha(k, 0) @, ,; = alpha(k, i)
B,; = beta(k,0) B, = betalk, i)
a,;, = alk) @, . = a_next(k)
b, = bk b, ;» = b_next (k)
} = Necount o’ = e_var

e

KEUBIZ 0SS 57— 2 M EHETEL,
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NEOADF.FOR Y—AUZR |

HAA R AE TR AR EE R A AT TARE T oA AN A h ko Fhrdkrdkdddhdrrhdtrdrrhdrrrrrbbihhhddd

PROGRAM NEDADF
S LIS LA RS ISR LSS LRSS LT R e A R R LR A ]
IMPLICIT NONE
CHARACTER*12 i_file,o file,e file
INTEGER*4 N_skip,Nproce,Nintvl
INTEGER*1 p,q,algo_1l,algo_2,bintyp, e mode
REAL*8 w0,v0,kl,cl,c2,r2,a2

CALL input(bintyp,i_file,N_skip,Nproce,o_file,Nintvl,p,q,algo_1,
algo_2,ud,v0,kl,cl,c2,r2,a2,e file,e_mode)
CALL main ¢ (bintyp,i file,N_skip,Nproce,o file,Nintvl,p,q,algo_ 1,
% algo_2,u0,v0,k1,cl,c2,r2,a2,e file,e _mode)
CALL loglog(bintyp,i_file,N_skip,Nproce,o_file,Nintvl,p,q,algo_1,
3 algo_2,u0,v0,ki,cl,c2,r2,a2,e file,e mode)

WRITE(6,*) '*** ordinary termination ***!

STOP
END

T T T T Y Y s P e P LT F LR L S R LR A L L E R LR TR Y
SUBROUTINE input (bintyp,i_file, N skip,Nproce,o_file, Nintvl,p,q,
algo_l,alga_2,ul,v0,kl,cl,c2,r2,a2,e file,e mode)
ddkdhkh kAT AT XTI A hhhdr bk bk h kbbb kbbb bbbk bbbk kbbb kbR drex
IMPLICIT MNONE
CHARACTER*12 i_file,o_file,e file
INTEGER*4 N_skip,Nproce,Nintvl
INTEGER*1 p,dq,algo_1l,algo_2,maxdim, bintyp, e_mode
REAL*S u0,v0,kl,cl,c2,r2,a2

REAL*8 fmaxuv
CHARACTER*2 flag
INTEGER*4 f_ leng, f Nrec
INTEGER*1 i

PARAMETER (maxdim=127}

WRITE(G,*) 'System Identification by Using ADF (Adaptive Digital F
$ilter)’
WRITE(6,*) '*** Please enter the next ***'

WRITE(6,*) ' 0.input binary type(2= 2byte_int, 8= Shyte real) ='
READ(5,*) bintyp

WRITE(6,*) ' l.input binary data file name ='

READ(S, ' (A} ') i_file

WRITE(6,*) ' 2.number of data to be skipped ='

READ(5,*) N _skip

WRITE(6,*}) ' 3.number of data to be processed ='

READ(5,*) Nproce

WRITE(6,*) ' 4.output data file name({8-byte real number binary} ='
READ(5,'(A)') o_file

WRITE{6,*} ' S.output interval of estimated parameters =
READ(5,*) Nintvl

WRITE(6,*} ' 6.p(AR order of unkncown system} ="

READ(5,*) p

WRITE(6,*} ' 7.g(MA order of unknown system} ="

READ(S,*) q

WRITE(6,*) ' 8.algorithm 1(0=White, l=Feintuch) ='

READ(5,*} algo_1l

WRITE({6,*) ' 9.algorithm 2(0=White,l=Stochastic,2=Variable} ='
READ(5,*) algo 2

IF (algo_2.EQ.0} THEN

WRITE{6,*) ' ### We recommend ul,v0<', fmaxuv (bintyp,i_ file,
$ N_skip,Nproce,p, q)

WRITE{6,*} *10.u0{adaptive gain constant for al[j]
WRITE({6,*) 'll.v0{adaptive gain constant for b[j]
READG,*} w0
wl=v0

ELSEIF {algo_2.EQ.1) THEN
vi=fmaxuv({bintyp,i_file,N_skip,Nproce,p.,q)
ul=v0
WRITE{&,*) *12.k1{v[j]l=kl*vQ/{cl+j)) ='
READ(5,*} kl

)
)

A-13
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WRITE(6,*) *13.cl{v(j]}=k1*v0/{cl+j}) =*
READ({S5,*)} ¢l
ELSEIF (algo 2.EQ.2) THEN
v0=fmaxuv (bintyp, i_file,N_skip,Nproce,p, d)
ul=v0
WRITE(6,*) '1l4.c2(vijl=v0/(c2+r2* {1l-e~(-{aZ2*j}))}) =
READ(5,*} c¢2
WRITE(G&,*) '15. r2(v[j]~v0/(02+r2*(1 e*{-{az2*j}}))) ='
READ(S,*) r2
WRITE(6,*) 'l1l6.a2(v[jl=v0/(c2+r2*(l-e~{-{a2*j}}})} =
READ(5,*) a2
ENDIF

WRITE(6,*) *17.flag of the output e_file(0=No, l=Yes)} ='

READ(5,*) e _mcde

e file=' '

IF (e _mode.EQ.l} THEN
WRITE{6,*} 'l8.output e file name(8-byte real number binary) =
READ{5,'(A}'}) e file

ENDIF

/* This Do Loop is for input re-direction { < *.ini ) */
DO 555 1=12,2,-1
IF {i_file(i:i).EQ.'#') THEN
i_file=i_ file{l:i-1}
GOTO 567
ENDIF
CONTINUE

DO 666 i=12,2,-1
IF (o file(i:i}.EQ.'#') THEN
o_file=o_ file(l:i-1}
GOTO 678
ENDIF
CONTINUE
Do 777 i=l12,2,-1
IF (e_file{i:i) .BQ.*#') THEN
e file=e file(l:i-1)

GOTO 111
ENDIF
CONTINUE
/* start of infinite loop */
CONTINUE
IF (.TRUE.) THEN
WRITE(G, *}

WRITE{6,*) *'*** the conditions of this calculation ***°

WRITE{&,*) ' O.input binary type(2= 2byte int, 8= 8byte_real)
$=',bintyp

WRITE{&,*} ' l.input binary data file name =',bi_file

WRITE{6,*) ' 2.number of data to be skipped =' N | skip

WRITE{G, *) 3 .mumber of data to be processed =', K Nproce
WRITE{6, *) 4.output data file neme(8-byte real number binary
$) =',0_file

WRITE{6,*) ' {### output file sizelbyte]l =',f_leng(p, q)*B*
f_Nrec (Nproce,Nintvl)

WRITE(6,*) ' S.output interval of estimated parameters ='
$,Nintvl

WRITE{6,*) ' 6.p({AR order of unknown system) =',p

WRITE(6,*) ' 7.g{MA order of unknown system) =',q

WRITE(6,*) 8.algorithm_1{0=White, 1=Feintuch) =',algo_1

WRITE(G, *) 9.algorithm_2 (0=White, 1=Stochastic, 2=Variable) ='
3 ,algo 2

WRITE(6,*) '10.ul{adaptive gain constant for alj]) =',ud

WRITE({6,*) 'll.v0{adaptive gain constant for b[jl) =',v0

IF {algo_2.EQ.0) THEN
WRITE(6,*)} ' #HH We recommend ul,vi<’', fmaxuv{bintyp,
s i_file,N_skip,Nproce,p,q)
ELSEIF (algo 2.EQ.1) THEN
WRITE(&,*} ' ### v(j=1]1=',k1*v0/(cl+1.D0},
3 ' vij=10"6)=",kl1*v0/(cl+1.D6)
WRITE(6,*} '12.k1(w[jl=kl1*v0/{cl+]j}) ="' Kkl
WRITE(G,*) '13.cl({v[ji=k1*v0/{cl+j}) =',cl
ELSEIF (algo 2.EQ.2) THEN
WRITE(6,*) ' ### v[j=1)=',v0/{c2+r2*(1.DO-DEXP(-a2*1.D0)))
. * v[i> 1/a2]=",v0/x2
WRITE(6,*) '14.c2(v{jl=v0/(c2+r2*(1-e" (- (a2*])
WRITE(G,*) '15.x2(v[jl=v0/(c2+r2*(l-e”{-(a2*])

—
—
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WRITE(6,*) '168.a2{v[}]1=v0/{c2+xr2*(1-e"(-{a2*j})}}) =',a2
ENDIF

WRITE{6,*) *17.flag of the ocutput e_file(0=No, 1=Yesg) =',e_mode
IF (e_mode.EQ.l) THEN
WRITE({6,*) 'l8.output e file name(B-byte real mumber bhinar
sy) =',e file
ENDIF

C CALL check

WRITE(6,*) 'Please enter 0-18(correct), s(start), or g{quit)'
READ (5, '{A)') flag
IF (flag.EQ.'q'.OR.flag.EQ.'Q') THEN
WRITE(6,*)
WRITE(6,*) '*** quit this program *=**'
STOP
ELSEIF (flag.EQ.'s'.OR.flag.EQ.'S') THEN
WRITE(6, *}
WRITE(6,*) '*** start this calculation ***!
RETURN

ELSEYF (flag.EQ.'0'.OR.flag.EQ.'l'} THEN
WRITE(6,*) ' 0.input binary type{2= 2bkyte_int, 8= 8byte_re
$al) =
READ(5,*}) bintyp
WRITE{6,*) ' l.input binary data file name ='
READ(S5,'(A)') 1i_file
IF (algo_2.EQ.1.0R.algo 2.EDQ.2) THEN
vO=fraxuv (bintyp,i_file,N skip,Nproce,p,q)
u0=v0
ENDIF
ELSEIF {flag.EQ.'2') THEN
WRITE(6,*) ' 2.number of data to be skipped ='
READ(5,*) M_skip
IF (algo 2.EQ.1.0R.algo_2.EQ.2) THEN
vi=fmaxuv (bintyp,i_file,N_skip, Nproce,p,q}
ul=v0
ENDIF
ELSEIF (flag.EQ.'3') THEN
WRITE(6,*} ' 3.mmber of data to be processed ='
READ(5,*} Nproce
ELSEIF (flag.EQ.'4') THEN
WRITE(6,*) ' 4.output data file name({8-byte real number bi
$nary) =' :
READ(5,'{A)') o_file
ELSEIF (flag.BQ.'5'} THEN
WRITE(6,*) ' 5.output intexrval of estimated parameters ='
READ(5,*} Nintvl
ELSEIF (flag.EQ.'6'} THEN
WRITE(6,*} ' 6.p{AR order of unknown system} ='

READ(5,*) p

IF (p.EQ.0.AND.g.EQ.0) THEN
g=1

ENDIF

IF {algo 2.FQ.l.0R.algo 2.EQ.2) THENW
v0=Ffmaxuv {bintyp,i file,N_skip,Nproce,p,q)
ud=vJ
ENDIF
ELSEIF (flag.EQ.'7') THEN
WRITE(6,*) ' 7.g(MA order of unknown system} ='

READ(5,*) g

IF (p.EQ.0.AND.q.EQ.0) THEN
p=1

ENDIF

IF {algo 2.EQ0.1.0R.algo_2.EQ.2) THEN
v0=fmaxuv (bintyp,i_file,N_skip,Nproce,p,q)
ul=v0
ENDIF
ELSETF (flag.EQ.'S') THEN
WRITE(6,*) ' §8.algorithm 1 (0=White,l=Feintuch) ='
READ{E, *) algo_1l
ELSEIF (flag.EQ.'S') THEN
WRITE(6,*) ' 9.algorithm_2 (0=White, 1=Stochastic,2=Variable

3 =
READ(S, *} algo_ 2
IF {algo_2.EQ.0} THEN
WRITE{6,*) ' ### We recommend ul, vi<', fmaxuv (bintyp,
$ i_file,N_skip,Nproce,p,q)
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WRITE(6,*) '10.ul{adaptive gain constant for aljl)
WRITE(6,*) *'11.v0{adaptive gain constant for b[i])

1

READ(S, *) v0

ul=v0

ELSEIF (algo 2.EQ.1) THEN
vi=fmaxuv (bintyp, i_file,N_skip,Nproce,p,q)

ul=v0

WRITE{6,*} '12.k1l{v[jl=k1l*v0/({cl+j)) ='
READ({5,*) kil
WRITE(6,*} '13.cli{v[ji=k1l*v0/{cl+j)} ='
READ({5,*) cl

ELSEIF (algo 2.EQ.2) THEN
vi=fmasuv (bintyp, i_file,N_skip,Nproce,p.q)

ul=v0

WRITE(6,*) '14.c2({v[j]l=v0/(c2+r2*(l-e~{-{a2*j)}))) ="'

READ{5, *)
WRITE(6,*) "15.x2(v[il=v0/{c2+r2*(l-e~(-{a2*]})))))

c2

(]

READ({S, *} r2

WRITE(6,*) 'l6.a2(v[jl=v0/{c2+r2* (1-e™(-(a2*j))}))

READ(5,*) a2

ENDIF

ELSETF (flag.EQ.'10'.0R.flag.EQ.'11') THEN
IF (algo_2.EQ.0) THEN
WRITE(6,*) ' ### We recommend ul,v0<', fmaxuv (bintyp,

WRITE(6,*) 'l10.ul(adaptive gain constant for al[j])
WRITE(6,*) 'l1il.v0{adaptive gain constant for b[j]}

i_file,N_skip,Nproce,p,q)

READ(5,*) v

ul=v0
ENDIF

ELSEIF (flag.EQ.'12’') THEN
IF {algo 2.EQ.1l)} THEN
WRITE{&,*} '12.k1{v[jl=k1*v0/(cl+j)}) ="'
READ(5,*) k1

ENDIF

ELSETF (flag.EQ.'13') THEW
IF (algo 2.EQ.1) THEN
WRITE(6,*) '13.cl{v[jl=ki*v0/{ci+j)) ="
READ(5,*} cl

ENDIF

ELSEIF (flag.EQ.'14') THEN
IF {algo_2.EQ.2) THEN
WRITE(6,*) '1l4.c2(v[jl=v0/{c2+x2* (1-e"(-({a2*j})}}} ="
READ{S,*} ¢2

ENDIF

ELSEIF (flag.EQ.'15') THEN
IF (algo_2.EQ.2) THEN
WRITE (6, *} '15.r2(v[j]:vD/(c:2+r2*(1—e"“{-(a2*j))))) =
READ(5,*) 2

ENDIF

ELSEIF {(flag.EQ.'l6'} THEN
IF (alge 2.EQ.2) THEN
WRITE(6,*) 'l16.a2(v[il=vl/{c2+r2*{l-e"(-(a2*j)}))) =
READ(5,*} a2

ENDIF

ELSEIF (flag.EQ.'17'.0R.flag.EQ.'18') THEN
WRITE(6, *)
READ (5, *) e_mode

e filae="

'17.flag of the output e_file(0=No,l=Yes) ="'

IF (e _mode.EQ.1) THEN
WRITE(6,*) '18.output e file name(8-byte real number b

$inary} =*

READ(S, ' (A)') e_file

ENDIF
ELSE
ENDIF

GOTO 111
ENDIF

cC /* end of infinite loop */

RETURN
END
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FhAkARFIFEEEXk I hErEhhkdhkdhrkhbdrhdhkhkhhkhkhkkdhkdkhhkhkkkkhkkddkkhhkhkkhkkrhikhrtrrrxhity

INTEGER*4 FUNCTION f_lengi(p,q)

kAT TAEAEATXT TR T A h e h kb ddk kA dhhrdrrrhrhdtrhhkdhrkhhkrhdrhhkihedhtrrrd
IMPLICIT NONE
INTEGER*L p,q

IF (p.GE.qg) THEN
IF (q.EQ.0) THEN
C /* when AR(p} */
£ _leng=2+*p+l
ELSE
c /* when ARMA(p,q) pr=q */
f_leng=2*p+2*g+l
ENDIF
ELSE
" IF (p.EQ.0) THEN
C /* when MA{qg) */
f_leng=3*qg+l
ELSE
C /* when ARMA(p,q) p<g */
f_leng=3*g+p+1
ENDIF

kAR KRN R LN T IR TR T AN ANI LTI AT I AT AR T ARk ddr kAo drrthrrhrdtx

INTEGER*4 FUNCTION f_Nrec(j,Nintvl)

AR H AT AR AL ER T A XA T AT T AT XA AT T FA T AT IR Ihhdekdeodekde e dd ik ko ddr ik
IMPLICIT NCNE
INTEGER*4 j,Nintvl

f_Nrec=(j/Nintvl)+1

RETURN
END

Fhhkhhkddhkhdrhddhrdhhhrhdrddhhkdhkiddhrhtdhrrrrrrhrhrrrdrhrkrhkkdbkdkhkrrrrhdrs

REAL*8 FUNCTION fmaxuv(bintyp,i_file,N_skip,Nproce,p,q)
kAW h kAR AR R Lkt hk b drrrr i hhhhhdd
IMPLICIT NONE
CHARACTER*12 i_file
INTEGER*4 N_skip,Nproce
INTEGER*1 p, g, bintyp

INTEGER*4 i,pos
INFEGER*2 i_temp
REAL*8 d_temp, sum

surm=0.0D0

OPEN (UNIT=1,FILE=i_file, ACCESS='DIRECT' , RECL=bintyp,ERR=777,
§ STATUS='0OLD'}

DO 111 i=1,Nproce

pos=N_skip+i

IF {bintyp.EQ.2} THEN
READ(1,REC=pos) 1_temp
d_temp=i_temp*1.0D)

ELSEIF (bintyp.EQ.8) THEN
READ{1,REC=pcs) d_temp

ENDIF

sum=sum+d_temp*d_temp

111 CONTINUE

CLOSE{1)
IF {p.GE.q) THEN
c /* when AR(p) or ARMA(p,q} p>=q */
fmaxuy=2.0D0/ (p*sum/Nproce)
ELSE
c /* when MA(g) or ARMA{p,q) p<g*/
fmaxuv=2 . 0D0/ (g*sum/Nproce)
ENDIF
RETURN

777 WRITE({G6,*) " ### error: can''t open input data file'
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STOP
END

Ahhkhhdh R kddkdh bRk bdkrAkrhkrrrrdrrrerrtrhhdhhdrbhdkdhedbdhdbbrkhrdhdhrdrhrirx

SUBROUTINE form(p,e)

kKRR AR R R AN R T AR T AN AT EXL AT T T A AN AT AR IR AR A AT AT AT rhhk T d oot hhx
IMPLICIT NONE
INTEGER*1 p,q

IF (p.GE.q) THEN
IF (qQ.EQ.0) THEN

c /* when BR(p) */
c 'B{1] --- bilpl*
c 'phi[l] --- phi[p]"*
c 'e var'
IF (p.EQ.1} PHEN
WRITE(3,'(A}') 'bii]'
WRITE(3,'(a}') 'phi[l]’
ELSEIF (p.EQ.2) THEN
WRITE(3, ' (A}*) 'bfl] bf2}®
WRITE(3,'(A}') 'phi[l] phi[2]"'
ELSEIF (p.GE.3 .AND. p.LE.9) THEN
WRITE(3,'(A,I1,A)'} 'bl[1l} -— bl',p,'}"’
WRITE(3,' (A, I1,A)"}) 'phi[l] -—- phi[',p,"']"’
ELSEIF (p.GE.10 .AND. p.LE.99) THEN
WRITE(3, ' (A,I2,4)*) *b[1] --- b[*,Dp,'1"
WRITE(3, ' (A,I2,A)") 'phi[il]l -—- phil{',p,']"'
ELSE
WRITE(3, ' (A)*') 'b[1l] --- b[pl*®
WRITE(3,'(a)') 'phi[l] --- phi[p]’
ENDIF
WRITE(3,'{A)') 'e_var #- output record form'
ELSE
C /* when ARMA(p,qg) pe=q */
c *all]l--alaql’
C 'B[1]--b[p]"’
c 'phi[l]--philp]"
c 'theta{l]--thetalq]®
c 'e_var’

IF (g.EQ.1) THEN
WRITE(3,'(a)') 'alll"
ELSETF (g.EQ.2) THEN
WRITE(3,'(A) ") 'a[l] a[2]"
ELSEIF (g.GE.3 .AND. ¢.LE.9) THEN
WRITE(3, ' (A,I1,2)") 'all] -— afl’,qg.']"’
ELSEIF (q.GE.10 .AND. q.LE.99) THEN
WRITE(3, ' (A,I2,4a)") 'all] -—— al'".q. ']’
ELSE
WRITE(3, ' (A&)') 'all] --- alqg]’
ENDIF

IF (p.EQ.1} THEN
WRITE(3,'(a)®) 'b[1]"
WRITE(3,*(a)*) 'phi[1]"

ELSEIF (p.EQ.2} THEN
WRITE(3, ' (&)') 'bl1] b[2]'
WRITE(3,'(A}') 'phi[l) phif2]®

ELSEIF (p.GE.3 .AND. p.LE.9) THEN

WRITE(3,'(a,I1,A)") 'bl(1l] -— bi'.p,'1"
WRITE(3,' (A,Il,A)') 'phill) -— phil',p,']"’
ELSEIF (p.GE.10 .AND. p.LE.99) THEN
WRITE(3,'(a,I2,4)') *b[1l] --- B['.p,']"*
WRITE({3,'(A,I2,a)') 'phill] --- phil',p,']"
ELSE
WRITE(3,*(Rn)*') 'b[l] -~- bipl®
WRITE(3, ' (A}*) 'phil[l] --- philp]®
ENDIF

IF (g.EQ.1) THEN

WRITE(3, ' (A}') 'thetall]l"’
ELSEIF (g.EQ.Z2} THEW

WRITE(3,'(A)') 'theta[l] theta[2]’
ELSEIF (g.GE.3 .AND. (.LE.S} THEN

WRITE(3, '(A,I1,A)") 'thetai{l] --- thetal',qg,']"
ELSEIF (g.GE.L0 .AND. g.LE.99) THEN

WRITE(3, ' (A,I2,A)") ‘'theta{l] --- thetal',q,']"’
ELSE
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nnoan

Aoaann

WRITE(3,'{A)') 'theta[l] --- thetalq]'
ENDIF
WRITE(3,'(A)') 'e_var #- output record form®'
ENDIF
ELSE

IF (p.EQ.0) THEN
/* when MA(g) */
‘alll=-~algl!
'b[1]--blal"’
'theta[l]--thetalql’
‘e_var'
IF (g.EQ.1) THEN
WRITE(3, * (&)') 'a[1]"
WRITE(3, ' {a)}') *'b[1]°’
WRITE(3,' (A}') 'thetall]l'
ELSEIF (g.EQ.2) THEN
WRITE(3, '(A}') ‘afl] al2]'
WRITE(3, ' (A}') 'b[1l] b[2]"'
WRITE(3,'(A)') ‘thetal[l] thetal2]'
ELSEYF (g.GE.3 .AND. g.LE.9) THENW

WRITE(3,'(a,I1,2)") 'all]l --—- al',q,'}"
WRITE(3,'(a,I1,A}") 'b{l] -——- bl',qg,']"
WRITE(3,'(A,T1,A)') 'thetall] -—- thetal',qg.']’
ELSEIF (g.GE.10 .AND. ¢q.LE.99) THEN
WRITE(3,'{A,1I2,A}') 'all] --- al',q,']"’
WRITE(3,'(A,12,A}') 'b[1] --- b['.q,']"
WRITE(3,'{(A,I2,A}"') ‘thetal[l] =--- thetal',qg,']’
ELSE
WRITE(3,'(A)'} 'afl] --- algl’
WRITE(3,'{A)'} 'b[l] --- blgl’
WRITE(3,'(A)'} 'thetal[l] --- thetalqg]®
ENDIF
WRITE(3,'{A)') ‘e_var #- output record form'
ELSE
/* when ARMA{p,q) p<g */
‘alll--alg]"’
'b{1]--blqg]"’

'phi[1]--philpl’
‘thetal[l]--thetalqg]®
'e _var'
IF (g.EQ.1} THEN
WRITE{3,'({aA}') ‘alll’
WRITE({3, * (A}') ‘'bf1]'
ELSEIF (q.EQ.2) THEN
WRITE(3, ' (a)*'} 'all]l al2]"'
WRITE(3,'(a)'} 'Bb[1] b[2])’
ELSEIF (g.GE.3 .AND. .LE.9) THEN

WRITE(3,' (A, I1,A)') ‘'a{l]l -—- al'.qg,'}"’
WRITE(3,'(A,I1,A)') 'bI1] -— bl',qg,']"
ELSEIF (g.GE.10 .AND. q.LE.99) THEN
WRITE(3, ' (A,I2,3)') 'afll] --- al',qg,']"
WRITE(3,'(A,12,3}') 'Bil] —— bl',q,']"
ELSE
WRITE(3,'{a)") ‘'alll ~-- algl'
WRITE(3,'{a)*') 'b[1]) --- blqg]’
ENDIF

IF {p.EQ.1) THEN
WRITE(3,'{a)'} 'vhi[l]’
ELSEIF (p.EQ.2) THEN
WRITE(3,'{a)'} 'phi{l] phi[2]'
ELSEIF (p.GE.3 .AND. p.LE.9) THEN :
WRITE(3,'({A,I1,a)*) ‘phil[l]l --- phil',p,']"
ELSEIF [(p.GE.10 .AND. p.LE.99) THEN
WRITE (3, '{A,I2,A)*) °phi{l] ——- phil'.p,']"
ELSE
WRITE (3, '{A)'} 'phill]l --- philp]"®
ENDIF

IF (Qg.EQ.1) THEN
WRITE(3,'(A)') 'thetall]"
ELSEIF (g.BEQ.2) THEN
WRITE(3,'(A)') ‘thetal[l] theta[2]'
FELSETF {(g.GE.3 .AND. q.LE.9) THEN
WRITE{3, '(A,T1,a)') ‘theta[l] --- thetal[',q,']"’
ELSEIF {(q.GE.10 .AND. qg.L.E.99) THEN
WRITE{3, '(A,I2,A)') 'thetal[l] --- thetal’',q,']"’
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ELSE
WRITE(3, '(A)') *theta[l] --- thetalql’
ENDIF
WRITE(3,"(A)*) 'e_var #- output record form'
ENDIF

ENDIF
RETURN
END

AR EEEN AR AR LTI A A bk khdrkhhebdrdhrhkdhhbhhkhdhthhdkhrxhhhrhkhxkhhkkhhhd it

SUBROUTINE loglog(bintyp,i_file,N _skip,Nproce,o file,Nintvl,p.q,
algo_l,algc_2,ul,v0,kl,cl,c2,x2,a2,e file,e mode)
Kk AR AN AN T AR E N R R R R AR A RN TR LA T RN TN ARAA LA LEATEARNRNEAAARRRNLRNRR T Rk deode ek
IMPLICIT NONE
CHARACTER*12 i file,o_file,e_£file
INTEGER*4 N_skip,Nproce,Nintvl
INTEGER*1 p,q,algo_1,algo_2,bintyp, e _mode
REAL*S8 ul,v0,kl,cl,c2,xr2,a2

INTEGER*1 i
CHARACTER*12 1_£ile
INTEGER*4 £_leng,f Nrec
REAL*8 fmaduv

1 _file=o_file
DO 111 i=12,%1,-1
IF (}_file(i:i}.EQ.'.') THEN
1 file(i+}:i+3)="10G"'
GOTO 123
ENDIF
111 CONTINUE

123 OPEN(UNIT=3,FILE=1 file,ERR=222,STATUS='NEW')
WRITE(3,*) bintyp,' #+ input binary type(2= 2byte_int, 8= 8hyte r
Seal)"
WRITE(3,'{2a)') i_file,’ #+ input data file name'
WRITE(3,*) N_skip,' #+ number of data to be skipped'
WRITE(3,*) Nproce,' #+ mumber of data to be processed:
WRITE(3,'{2n)") o_file,’ #+ output data file name{8-byte real num
$bher binary)'
WRITE(3,*) Nintvl,' #+ output interval of estimated parameters'

WRITE(3,*} p,*' #+ p(AR order of unknown system) '

WRITE(3,*) q,' #+ g(MA order of unknown system)’

WRITE(3,*} algo_l,' #+ algorithm_1{0=White, 1=Feintuch)'"

WRITE(3,*) algo_2,' #+ algoritim 2 {0=White, 1=Stochastic,2=Variabl

Se)’

IF (algo_2.EQ.0) THEN :
WRITE(3,77) ul," #+ ul(adaptive gain constant for aijl}
WRITE(3,*) e_mode,' #+ flag of the output e file(0=No,l=Yes)'
IF {e mode.EQ.l} THEN

WRITE(3,'(28)") e_file,' #+ output e_file name(8-byte rea
$1 number binary)*
ENDIF
WRITE(3,'(A}'} 's #+ for input re-direction (< £il
Sename.ini}’
WRITE(3,77) v0," #- v0({adaptive gain constant for bij]}’

ELSETF (algo_2.EQ.1) THEN
WRITE(3,77) ki,* #+ kl(v{jl=kl*v0/(cl+j))’

WRITE(3,77) ¢l,*' #+ cl{v[jl=kl*v0/(cl+j))"'

WRITE(3,*) e _mocde,' #+ flag of the cutput e _£file(0=No,l=Yes)'

I¥ {e_mode.EQ.l} THEN

WRITE(3,'(27)') e _file,' #+ output e_file name(8-byte rea

51 number binary)®

ENDIF

WRITE(3,'(A})'} *s #+ for input re-direction (< fil
Sename.ini) '

WRITE(3,77) ul,* #- ul(adaptive gain constant for al[j])

WRITE(3,77) v0,* #- v0{adaptive gain constant for bfj])°*

ELSEXF (algo_2.EQ.2) THEN
WRITE(3,77) c2," #+ c2(v[jl=v0/(c2+x2*{1l-e™(-[a2*J)}) )"
WRITE(3,77) r2,' #+ r2{v[jl=v0/{c2+r2*{1l-e~(-(a2*j)}))})"
WRITE(3,77) a2,* #+ a2(v[jl=v0/{c2+r2*{1l-e~(-(a2*j)})))"
WRITE(3,*) e_mode,' #+ flag of the cutput e_f£file{0=No, l=Yes)'
IF (e mcde.EQ.1l) THEN

WRITE({3,'{24)"') e_file,' i+ ocutput e_file name{8-byte rea
$1 number binary)®
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ENDIF

WRITE(3,'{A)") 's #+ for input re-direction (< fil
$ename.ini)’

WRITE(3,77) ul,' #- ul({adaptive gain constant for a[j])*

WRITE(3,77} vi,' #- v0(adaptive gain constant for bl[jl)’
ENDIF

WRITE(3,77) fmescuvibintyp,i file,N skip,Nproce,p,q).
'#- u_max, v_max'

WRITE(3,*) £ lengi(p.q),' #- number of output data par record'
WRITE (3, *) f_Nrec(Nproce,Nintvl),' #- number of output records®
WRITE{3,*) £_leng(p,q)*8*f Nrec(Nproce,Nintvl),' #- output file s
$ize[byte]’

CALL formip,q)

77 FORMAT(1P,Gl2.5E2,A}

WRITE(6,*) ' ### log file name: ',1_file
CLOSE(3)
RETURN

222 WRITE(6,*) * ### error: can''t open log-file'
STOP

END

AEA R A I IR E N KRR LRI AN AL R R ARARRIRRARNRSF ARSI AL A A d ke ke k ek hhAht ks

SUBROUTINE main_c (bintyp,i_£ile,N_skip,Nproce,o_file,Nintvl,p,q,
algo_1,algo_2,ul,v0,kl,cl,c2,xr2,a2,e file,e mode)

AT XK IR L KRR IR ARk Ak h Ak hkr A AT LTk kb hdhhkhdT kR Rk wkd

IMPLICIT NCONE

CHARACTER*12 i_file,o_file,e_file

INTEGER*4 N_skip,Nproce,Nintvl

INTEGER*1 p,q,algc_l,algo_2,maxdim, bintyp, e_mode

REATL*8 u0,v0,kl,cl,c2,r2,a2

PARAMETER (maxdim=127}
REAL*E a{l:maxdim),b(l:maxdim), alpha{l maxdim, 0:maxdim},

5 beta (0:maxdim~1, 0:maxdim) , (0 :maxdim) , v (0 :maxdim),
g e (0 :maxdim}, phi (1 maxdim) , theta (1 :maxdim) ,
3 a_next {1:maxdim) ,b next {l:maxdim},u,v

INTEGER*4 Ncount, o cnt

REAL*8 4 read,y cal,e cal
REAL*8 e _var,ev_cal, ev_sum, sum2

CALL init_c{a,b,alpha,beta,d,y, e, maxdim)
o_cnt=Nintvl
DO 111 Ncount=0,Nproce

IF (Ncount.GT.0) THEN
d(0)=d_read{bintyp, i_file,Ncount,N_skip, Nproce)
y{0)=y_cal(b,d,a,y,maxdim, p, q)
e{0)=e_cal(d(0),y(0})

ENDIF

IF (e_mode.EQ.1l) THEN
CALL e outp{e{0),e_file, Ncount,Nproce}
ENDIF

sum2=ev_sumi{e(0),o_cnt,Ncount)
IF {o_cnt.EQ.Nintvl) THEN
c /* when not MA(g) */
IF (p.NE.0} THEN
CALL ph_cal (phi,a, b, maxdim, p, q)
ENDIF
c /* when not BAR{p) */
IF {g.NE.0Q) THEN
CALL th_cal {theta,a,maxdim, q)
ENDIF

e_var=ev_cal (sum2,Nintvl)
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CALL output (a,b,phi, theta, e_var,maxdim,p,.q,o _file,
3 Ncount , Nintwvl)

o_cnt=0
ENDIF
o_cnt=o_cnt+l

[ /* when not AR(p) */
IF (g.NE.0) THEN
CALL al_cal(alpha,a,y,d,maxdim, p, q,algo_1)
ENDIF

CALL be_cal (beta,a,d,alpha,maxdim,p,q,algo_1)
CALL uv_cal (u,v,ul,v0,algo_2,Ncount, ki, cl,c2,r2,a2)

c /* when not AR(p} */
IF (q.NE.0) THEN
CALL a_cal (a_next,a,alpha,e (0}, maxdim, q,u)
ENDIF

CALL b _cal (b_next,b,beta,a_next, e(0),maxdim, p,q,v)
CaLL shift(a,b,alpha,beta,a_next,b next,y,d,e,maxdim,p,q)
111 CONTINUE

RETURN
END

LR AR L LR R R R R LR R R R L L E Rkl R Ly Ry g R g L e i S A Y

SUBROUTINE init_c{a,b,alpha,beta,d,v, e, maxdin)
************************************************************************

IMPLICIT NCONE

INTEGER*1 maxdim

REAL*8 a{il:maxdim),b(l:maxdim},alpha (1:maxdim, O :maxdim},

] beta {0:maxdim-1, 0:maxdim) , d{0:maxdim} , v {0 :maxdim),

$ e {0:maxdim)

INTEGER*1 i,

d(0}=0.0D0

y(0}=0.0D0

e{0)=0.0D0 -

DO 111 i=1,macxdim
a(i)=0.0D0
b{i)=0.0D0
d(i)=0.0D0
y{i}=0.0D0
e{i)=0.0D0

111 CONTINUE

DO 222 $=0,maxdim
DO 333 i=1,maxdim
alpha{i,j}=0.0D0
beta{i-1,7)=0.0D0
333 CONTINUE
222 CONTINUE

RETURN
END

LR b L b b R o R g L R g I PR R IR PR A S A IR T A A

REAT.*8§ FUNCTION y_cal(b,d,a,y,maxdim,p,q)

FRE R KR E I AT TSR I A I KK IR IR AT I AT AR A AR IR A b bk ko ke k kb kA ke v wkhkkkkdddkdddd

IMPLICIT NONE

INTEGER*1 maxdim,p,q

REAL*8 b{l:maxdim),d(0:maxdim),a (1 :maxdim}, v (0:maxdim)
INTEGER*1 k

y_cal=0.0D0

IF {p.GE.q) THEN
o] /* when AR(p) or ARMA(p,q) pe=q */
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111

222

333

444

GO 111 k=1,p
y_cal=y_cal+b(k)*d(k)

CONTINUE

DO 222 k=1,g
y.cal=y_cal+a(k) *y{k)

CONTINUE

ELSE
/* when ¥MA{qg) or ARMA(pD,q) p<g*/
DO 333 k=1,q
v_cal=y cal+bik)*d{k)
CONTINUE
DO 444 k=1,g
y_cal=y_cal+a(k}*y(k}
CONTINUE
ENDIF

RETURN
END

A I A AT LTI AR AT AR RN IR AR AN AR A AR AL AR IR T AT kA ATk h kb r kT kv hdewkhd

REAL*8 FUNCTION e_cal (dd,yy)

************************************************************************

IMPLICIT NONE
REAL*8 dd,yy
e_cal=dd-yy

RETURN
END

KA LTI RE T KA R ER AN KRR AR RRAR AR R IR I AT RE AR AL Ak h ok d bk r kA hx

SUBRQUTINE ph_cal{phi,a,b,maxdim,p,q)

Whkhkkkkdkkdkdrirhhkhkhkdhrhrrhrtdddhhdh kb hhhddb kb driarrrrh Ak bk rht AT bA e kd

111

222

333

IMPLICIT NONE
INTEGER*1 maxdim,p,q
REAL*8 phi (1:maxdim),a(l:maxdim),b(l:maxdim)

INTEGER*1 k

IF (p.GE.qg) THEN
/* when AR(p) or ARMA(p,q} p>=q */
DO 111 k=1,g
phi (k}=a (k) +b(k}
CONTINUE
DO 222 k=g+l,p
phi (k)=b{k}
CONTINUE
ELSE
/* when ARMA(p,d) p<q*/
DO 333 k=1,p
phi (k) =a (k) +b{k)
CONTINUE
ENDIF

RETURN
END

La a2 R E L R L E e Rl bk e e o g R T S R AR g T Vv

SUBROUTINE th_cal (theta, a, maxdim, g}

LRl A R S d A2 R SRR R R R R e R T Y R R R R T p T R ]

IMPLICIT NONE
INTEGER*] maxdim,q
REAL*8 theta(l:maxdim),a(l:maxdim)

INTEGER*1 k

DO 111 k=1,qg
theta{k)=-a{k}

111 CONTINUE

RETURN
END

LR el 2 E bt b E bR et AR R LR o R R g g TR S AP g g R e e

SUBROUTINE al_cal (alpha,a,y,d,maxdim,p,q,algo_1)
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HE R IR T AN F AR A AN R R A NE RN R R R ER I AR TRA AT R AT A AR AT A ARk kb kvt kN

IMPLICIT NONE

INTEGER*1 maxdim,p,q,algo_l

REAL*8 alpha{l:maxdim,0:maxdim) ,a{l:maxdim},y (0 :maxdim},
$ a(0:maxdim)

INTEGER*1 k, i

IF (p.GE.qg} THEN
c /* when ARMA(p,q) p>=qg */
PO 111 k=1,g

alpha (k, 0)=0.0D0

IF (algo_1.EQ.0) THEN :
Cc /* when White's algorithm */
Do 222 i=l,q
alphai{k,0})=alpha{k,0)+a(i)*alpha(k,i}

222 CONTINUE
ELSE

c /* when Feintuch's algorithm */
ENDIF

alphza ik, 0)=alphai{k, 0] +yv(k}

111 CONTINUE
ELSE
c /* when MA{qg) or ARMA(p,q) p<qg */
DO 333 k=1,p

alpha (k,0)=0.0D0

IF (algo_1.EQ.0) THEN

c /* when White's algorithm */
DO 444 i=1,q
alpha{lk,0)=alpha{k,0)+a{i) *alphalk, i)

444 CONTINUE

ELSE
C /* when Feintuch's algorithm */

ENDIF

alpha(k, 0)=alphaik, 0)+vik)
333 CONTINUE
BO 555 k=ptl.q
alpha(k,0})=0.0D0

IF {algo_1.EQ.0) THEN

Cc /* vwhen White's algorithm */
DO 666 i=1,qg
alpha (k, 0)=alpha(k,0)+a (i) *alphalk, i}
666 CONTINUE
ELSE
C /* when Feintuch's algorithm */
ENDIF

alpha (k, 0)=alpha(k, 0} +y{k) -d (k)
555 CONTINUE
ENDIF

RETURN
END

LA R AL Al LAl s AR B LR R e R L R T L R R T

SUBRCUTINE be_cal {beta, a, d, alpha,maxdim, p, g, algo_1})
R R AR e R A AR R E Rl E AR TR T TR R R L R R R R R PR LR SR U Py
IMPLICIT NCONE
INTEGER*1 maxdim,p,q,algo.l
REAL*8 beta (0:maxdim-1, 0:maxdim),a(l:maxdim) ,d{0:maxdim),
$ alpha (1 :maxdim, 0:maxdim)

INTEGER*1 k,i

IF {p.GE.q) THEN
c /* when AR(p) or ARMA(p,qg) p>=q */
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DO 111 k=0,p-1
beta [k, 0) =0.0D0

IF {algo 1.EQ.0) THEN
c R /* when White's algorithm */
DO 222 i=l,q
beta(k,0)=beta{k,0)+a (i} *beta(k,i)

222 CONTINUE
ELSE

c /* when Feintuch's algorithm */
ENDIF

beta [k, 0) =beta(k, 0)+d{k+1)
111 CONTINUE

ELSE
c /* vhen MA(Q) or ARMA(p,q) p<g*/
DO 333 k=0,p-1

beta{k, 0)=0.0D0

IF (algo 1.EQ.0) THEN :

C /* when White's algorithm */
DO 444 i=l,qg
beta(k, 0)=beta(k,0)+a(i) *beta{k,i)

444 _ CONTINUE

ELSE
c /* when Feintuch's algorithm */

ENDIF

beta {k, 0)=beta(k, 0)+d (k+1}
333 CONTINUE

DO 555 k=p,qg-1
beta{k,0)=-alpha(k+1l,0}
555 CONTINUE

ENDIF

RETURN
END

dhdk R R AR AR AR AR R TR KT AT AT EEA XX LTI AL X LATA AT AT I AT kAR kAL hkhdk

SUBROUTINE a_cal {a_next,a,alpha, ee,naxdim, g, u)
SRR AR LT AR EAAR AR T T T XX NIRRT A ATk kb h kv k Ak Atk d kbt hhix
IMPLICIT NONE
INTEGER*1 maxdim, ¢ .
REAL*S a_mext(l:maxdim),a(l:maxdim),alpha{l:maxdim,0:maxdin) 1

REAL*S ee
INTEGER*1 k

DO 111 k=1, q
a_next (k)=a (k) +u*ee*alpha (k, 0)
111 CONTINUE

RETURN
END

*kkhkbkkrkhkhkrhkohhbhrhhhhkhrhhhbhkhhhkrkdhhkhkbkhthhhkthbhkhkhkrhhhhkhhhkhhhthhdhhdkkhkik

SUBROUTINE b_cal (b_next,b,beta,a next, ee, maxdim,p, g, v)
kkkhkhkkdkrkhthhkdhkhkdthhbhhkhkhhkhhhkhthkhkhkhhhhhhhhbthhhhhbhhhhkhhhhthhkhhtrhktrhhkirhtrhhkd
IMPLICIT NONE
INTEGER*1 maxdim,p,q
REAL*8 b next (l:maxdim},b{l:maxdim},beta (0 :maxdim-1, 0 :maxdim),
[ a_next (1:maxdim) ,v

REAL*S ee
INTEGER*1 k

IF (p.GE.q) THEN
C /* when AR(p) or ARMA{p,q) p>=g */
DO 111 k=0,p-1
b_next {(k+1)=b{k+l}+v*ee*beta(k,0)
111 CONTINUE
ELSE
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o] /* when MA(g) or ARMA(p,q) p<g*/
DO 222 k=0,p-1
b_next (k+1)=b{k+1)} +v*ree*beta (k,0)
222 CONTINUE
DO 333 k=p,q-1
b_next {(k+1)=-a_next {k+1)
333 CONTINUE
ENDIF

RETURN
END

************************************i***********************************

SUBROUTINE shift(a,b,alpha,beta,a_next,b_next,y,d,e,maxdim,p,q)
****************************i*******************************************

IMPLICIT NONE

INTECGER*1 maxdim,p.q

REAL*8 a(l:made),b(l:maxdim),alpha(l:maxdim,o:maxdim),

s beta(O:maxdim—l,O:maxdim) ,a_next(l:maxdim) .

3 b_next (1:maxdim) ,y (0 :maxdim) ,d.(0:maxdim) , & {0 :maxdim)

INTEGER*1 k, i

IF (p-GE.q) THEN
IF (g.NE.0) THEN
cC /* when ARMA(D,q) P>=Q */
Do 111 k=q,1,-1
al(k)=a_next (k)
el(k)=e(k-1)
yik)=yi{k-1)
Do 222 i=g-1,0,-1
alpha (k,i+1) =alpha (k, 1)
222 CONTINUE
111 CONTINUE
Do 333 k=p-1,0,-1
no 444 i=g-1,0,-1
beta (k, i+1) =beta{k, i}

444 CONTTNUE

333 CONTINUE
ELSE

c /* when BR(p)} */
ENDIF

DO 555 k=p-1,0,-1
d{k+1)=d{k}
b{k+1)=b_next (k+l}

555 CONTINUE
ELSE
c /* when MA{g) or ARMA(p,q) pg*/

D0 666 k=q,1,-1

a(k)=a_next (k)

bik)=b_next (k}

vik}=y(k-1)

e(ki=el(k-1)

d(k)=d{k-1}

oo 777 i=g-1,0,-1
alpha{k, i+1)=alphak, i)
beta (k-1, i+1)=beta{k-1, i)

771 CONTIWUE
666 CONTINUE
ENDIF
RETURN
END

************************************************************************

SUBROUTINE uv_cal {(u,v,u0,v0,algo_2 ,Neount, k1,cl,c2, r2,az)
****************************t************************t******************

IMPLICIT MNONE

INTEGER*1 algo 2

REAL*8 u,v,ul,v0,k1, cl,c2,r2,a2

INTEGER*4 Ncount

IF (algo_2.EQ.0) THEN

- w=v0

ELSEIF (algo_2.EQ.1) THEN
v=k1*v0/ {cl+Ncount}

EI.SEIF {algo_Z.EQ.Z) THEN
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v=v0/ (c2+12* (1.0D0-DEXP {-a2*Ncount) } )
ENDIF

u=ul
u=v

RETURN
END

PO et P T P P TR L I TR LN L L AR R A R S R R R R Al e LA Ll s

REAL*8 FUNCTION d_read{bintyp,i_file, Ncount,N_skip,Nproce)

Grkkdk kA h kAR AR AT TR AR E R AR AR AT LRI R FRARE T AL AR bk bk hkrhdddbrdirdd

111
222

IMPLICIT NONE

CHARACTER*12 i_file

INTEGER*4 Ncount,N_skip,Nproce
INTEGER*1 bintyp

INTEGER*4 N_bufr,pos,br_cnt,i
PARAMETER (N_bufr=10000)
REAL*8 d_bufr (i:N_bufr)
INTEGER*2 i _bufr{i:N bufr)

SAVE br_cnt,d bufr,i bufr

IF (Ncount.EQ.1) THEN

br_cnt=1 :
OPEN (UNIT=1,FILE=1_file, ACCESS='DIRECT',RECL=bintyp,
s STATUS='0LD')
ENDIF

IF (br _cnt.EQ.1) THEN
DO 111 i=1,N_bufr
pos=N_skip+Ncount-+i-1
IF (bintyp.EQ.2) THEN
READ{1,REC=pos) i_bufr(i)
IF {pos.EQ.N_skip+Nproce} THEN
GOTC 222
ENDIF
ELSEIF (bintyp.EQ.B) THEN
READ(1,REC=pos) d_bufr(i}
IF {pos.EQ.N_skip+Nproce) THEN
GOTO 222
ENDIF
ENDIF
CONTINUE
ENDIF

IF {bintyp.-EQ.2) THEN
d_read=i_bufr(br_cnt)*1.0D0

ELSELF (bintyp.EQ.8} THEN
d_read=4d bufr(br_cnt)

ENDIF

IF (br_cnt.EQ.N_bufr] THEN
br_cnt=0
ENDIF

br_cnktsbr_cnt+l

IF (Ncount.EQ.Nproce) THEN
CLOSE({1)

ENDIF

RETURN
END

Hrk Tk hkkh kAR R AT F TR R AR R ENRARA KA AT LT AL kT kAR d kb hk b hkhkhrhdhbhadrbhihdxs

SUBROUTINE output{a,b,phi,theta,e_var,maxdim,p,q,o_£file,
Ncount,Nintwvl)

PR T TR T IR TR R Y R R R SR A R R R L R RS R R LR LR

IMPLICIT NONE

CHARACTER*12 o_file

INTEGER*4 Neount,Nintvl

INTEGER*1 maxdim,p, ¢

REAL*8 a(l:maxdim},b(l:maxdim),phi {1:maxdim), theta (1:maxdim)

REAL*8 e_var
INTEGER*4 pos,f_leng,f_Nrec
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INTEGER*1 i
pos=£f_Nrec (Ncount ,Nintvl}

IF (Ncount.EQ.0) THEN
OPEN (UNIT=2,FILE=0_ file, ACCESS='DIRECT'  RECL=8*f_leng(p,qa),

4 STATUS='NEW' , ERR=777)
ELSE
OPEN (UNIT=2, FILE=o_£ile, ACCESS='DIRECT' ,RECL=8*f_leng(p,q)})
ENDIF

IF (p.GE.q} THEN
IF (g.EQ.0) THEN

c /* when AR(p)} */
WRITE(2,REC=pos) (b(i},i=1,p), (phi(i},i=1,p).e var
ELSE
c /* when ARMA(p,qg) p>=q */
WRITE(2,REC=pos} (ali)},i=1l,q}, (b{i),i=1,p},
$ {phi(i),i=1,p), (theta(i),i=1,q),e_var
ENDIF
ELSE
IF (p.ED.0) THEN
C /* when MA(q) */
WRITE(2,REC=pos} {a{l),i=1,q), (b(i),i=l.a}.
$ (theta(i),i=1,q),e_var
ELSE
cC /* when ARMA(D,q) p<q */
WRITE(2,REC=pos) (a{i),i=1,q), (b(i},i=1,q).
$ (phi{i),i=1,p), (theta(i),i=1,q),e_var
ENDIF
ENDIF
CLOSE (2}
RETURN
777 WRITE(6,*) *' ### error: can''t open output file(o_£file}'
STOP
ENP

FrE T R panpe PR Y T TSP F LT LA LS S AL b AL e b sl R kiR SRtk b b

REAL*8 FUNCTION ev_sum{ee,c_cnt,Ncount)

Ak kR A AR R A AT A AT R AR E AL LT AT IR A kIR AAF AL R AR AR TR Ak ke vk kb kkkkhohk

IMPLICIT NCNE
INTEGER*4 Ncount,o_cnt
REAL*8 ee,sum?

SAVE sum2

IF {o_cnt.EQ.1 .OR. Ncount.EQ.0) THEN
sum2=0.,0D0
ENDIF

sum2=sum2+ee*ee
ev_sum=sumz2

RETURN
END

kkhk kR RAAE AT TR AT A A AT A AL IR T I IR RIERT I T T AT I X LA LT bk ko khddr

REAL*8 FUNCTION ev_cal (sum2,Nintvl)

HAHKET LT T T r TR A b A AR R R AR NI I RRAETIT AT IR I ek d Ak bk hddkhhdhhhrhddhrrrbiddd

IMPLICIT NONE
INTEGER*4 Nintwvl
REAL*E§ sum2

ev_cal=sum2/Nintvl

RETURN
END

Fokh ke k kA AR AR R R AN LIRRT AR AT AT I A h T hhh ok Frddrabhdhhadhaddddhd i bidd

SUBROUTINE e_ocutp(ee,e_file, Ncount, Nproce)
ek kdidhhh A AR R A RA AL AT T AT T hdkhrkkhhhhhhdhhbdrhdbdrhhr kbR vk Rrd v hin

IMPLICIT NONE
CHARACTER*12 e_file
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REAL*8 ee
INTEGER*4 Ncount,Nproce

INTEGER*4 i,pos,N_bufe,be_cnt
PARAMETER {M_bufe=10000}
REAL*8 bufe(1l:N_bufe)

SAVE be cnt,bufe

IF (Ncount.EQ.0) THEN
be_cnt=N_bufe
QOPEN{UNIT=4,FILE=e_file, ACCESS="DIRECT' ,RECL=8, STATUS="'NEW' ;
] ERR=777)
ENDIF

bufe (ke _cnt}=ece

IF (be_cnt.EQ.N bufe .OR. Ncount.EQ.Nproce) THEN

IF {Ncount.EQ.0) THEN
pos=1
WRITE(4,REC=pos) bufe{be_cnt)

ELSE
DO 111 i=}1,be_cnt

pos=Ncount-be_cnt+l+i
. WRITE(4,REC=pos} bufe(i}
111 CONTINUE
ENDIF

be_cnt=0
ENDIF

be_cnt=be_cnt+l

IF {Ncount.EQ.Nproce) THEN
CLOSE (4}

ENDIF

RETURN

717 WRITE(6,*} ' ### error: can''t open output file(e_file}"
STOP .
END

C /* End of File */
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B FFTHRIOJ/SLUYRF

B-1: FFT_main.c

/¥ 1 2 3 4 5 6 7 8
SSISSI SIS SIS SIS TS ST TS TS SIS S S S ST
J v
_/ Power Spectrum Density Calculation Program by Direct FFT Method. J
v v
_/ v
_/_/./../_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/./_ﬁ
1 2- 3 4 5 6 T *
/¥ t 4 t t f t 4 */
/* MAIN FUNCTION SETTING. */
/* t 4 t + f t 1 */
#define FFT_MAIN
/x } t */
/* standard include defines. */
/% + + t + 1 + */
/* t t t + t t */
/* private include defines. */
/* + } t t + } : */
#inctude “DFN_Fft.h"
#include "VAR_fft.h”
#include "PRT_fft.h"
/* t t t + 1 + */
/* Format : void main{int arge, char *kargv) */
/* prototype :© none #/
/# Function : Main function for fft program. */
/% Return Value: none */
/* Variable : arge : (i ) Number of variable on the command line. */
I srargv: (i ) Pointer of strings on the command !ine. */
/. Revision., : 2001/01/01 */
/* t : + : + t t */

{

void main(int argc, char *kargv)

int check:

if (arge I=3) [
Print_Usage(:
exit (0.

}

TitleQ:

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

1

check = AutoMain{argv):

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

NORMAL TERMINATION

¥n¥n”)

] else |
spr intf (G_reportbuff [0,

MWty -

ABNORMAL. TERMINATION
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W Writing (CRT_DISK, G_reportbuff, 1, G foui_report}:

folose (G_fout_report) ;
]

% 4 : 4 + + */
/* Format : void Print_Usage{void) */
/* prototype : PRT_fft.h */
/* Function : Display Usage */
/* Return Value: none */
/% Variable : none */
/*..Revision., : 2001/01/01 */
[ + 4 t ; } t + */
void Print_Usage{void) |

printf{ “Usage:¥n” ).

printf( ~ fft.out control_filename report_filenane¥n” ):

printf( ” control_filname: path of job file.¥n” }:

printf{ "~ report_filnema : path of report file.¥n¥n™ ),
|
/* + + + ! t t ! */
/* Format : void Titlelvoid) */
/* prototype : PRI_fit.h */
/* Function  : Display Title */
/* Return Value: none */
/* Variable . none */
/. Revision,. : 2001/01/01 %/
[ + : + + t + t */

void Title{void) {

printf ("¥n¥n") ;
printf ¢t /S S LSS A SIS SIS S SIS ST ST SIS P

printf{"_/ "y,
printf("_/ FFT: POWER SPECTRUM DENSITY CALCULATION PROGRAM BY DIRECT FFT METHOD _/¥n"};
printf("_/ A7)
printf(”"_/ Version 1.01 : 2001/01/01 : transplantation from PC version. . WK
printf("_/ "y

priotf "/ /S S S SIS ASS IS S ST SIS TS SIS TS A)S
printf ("¥n¥n")

}
J* t t : t 1 1 ' */
/* Format . int AutoMain{void) */
/* prototype : PRI_fft.h */
/% Function : Execution Control %/
/% Return Valus: normal termination -> SUCGSESS[defined in DFN_fft.h] */
[ abnormal termination > FAULT  [defined in DFN_fft.h] */
/% Variable : sxargv; (i ) Pointer of strings on the comand line. */
/*..Revision,, - 2001/01/01 */
Jx } + i : + ; ¢ */
int AutoMain{char s*argy)
[

FILE *Fin_scontrol;

char setup_filename[256] :

int count, check,

char answer ;

/* Initialize %/
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count = 0,

/% Job control
file open */
if { (Fin_control = fopen(argv[1], "rt”}) = NULL) {
printf{ "Fatal Error: Cannot open the control file [%s]!! ¥n", argv[1] )}

return FAULT;

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

}

sprintf{ G_reportbuffi0], "¥n¥n” );
sprintf{ G_reportbuffi1],
“—— FFT Calculation ¥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, &_fout_report ).

it ( ReadFileCal | (setup_filename) = FAULT) {
continue;

1
check = FFT_Call 0
}

folose {(fin_control) ;

return check:

B-~2: fft_cal.¢

/*x 1 2 3 4 5 6 7 8
AL IS TS ST SIS SIS SIS SIS SIS SIS ST ST
v v
_/ Power Spectrum Density Calcuration Program by Direct FFT Method. J
v /
v v
SASS IS LTSS ST ST S ST

1 2 3 4 b & 7 */
/* ¢ ¢ */
/* standard include defines. */
J* t + } + 1 + t */
J* + + t + t + + */
S+ private include defines. */
/e + + t t t + 4 */

#tinclude "DFN_fft.h"
¥include "VAR_Fft.h”
#include "PRT_fft.h”

/* t t t t : t + */
/* Formula : void FFT_Call (void) */
/* Prototype . PRT_fft.h */
/% Description : FFT calculation process routine. */

A-32



JNC TJB8400 2001-3

/* Return Value: normal termination

—> SUCCSESS[defined in DFN_fFL. hl */

/* abnormal termination = FAULT  [defined in DFN_fit. h] */
f* Arguments | none */
/*; ;Revision;; : 2001/01/01 */
/* : t 4 : t t + #/
int FFT_Call (void)
{

FILE *fin_data, *fout:

time_t start_time, end_time:

char day_buff[32], time_buff[32]:

int i, i

int ful |_memory_size, half_memory_size:

long add_seek:

double require_time;

double start_point_time, during_time, end_point_time:

double const_argument, argument, power_factor, window_power, minimum_frequency,
frequency;
double sreal, *imagi, *psd, swn_real, #wn_imagi:

/% Infomation */
start_point_time = §_datafile. skip_number / G_fft_caic. samp|ing_frequency:

during_time = _fft_ocalc. block_rumber +
{ G_fft_calc. block_number — G_fft_calc. overrap } *
(G_fft_calc. averaging - 1 ).
during_time /= G_fft_calc. sampling_frequency;

end_point_time = start_point_time + during_time;

sprintF (G_reportbuff[0], "¥nSpan of caloulation = % 6f [sec] —> % 6f [secl¥n”,
start_point_time, end_point_time )

sprintf (6_reportbuff[11, “Number of averaging = %d¥n", G_fft_calc.averaging };

W_Writing (CRT_DISK, G_reporthuff, 2, G_fout_report};

/* Memory assignment s/
ful |_memory_size = G_fft_calc. block_number;
hal f memory_size = full_memory_size / 2.

real = (double *) calloc{fuli_memory_size, sizeof(double}):
imagi = (double *)calloc{ful |_memory_size, sizeof(double)):
psd = (double *}calloc{ful |_memory_size, sizeof(double)}:
wn_real = {double #*}calloc(half_memory_size, sizeof(double)}:
wn_imagi = (double #callocthalf_memory_size, sizeof (double))}:

if (real = MULL {| imagi == NULL |{ psd == NULL ||
wn_real = NULL || wn_imagi == NULL} [
sprintf (G_reportbuff[0], “Fatal conditions with Out of memory¥n” ),
W Writing (CRT_DISK, G_reportbuff, 1, G_fout_report);
return FAULT: =
]

/* Preparation for calculation &/
const_argument = 2 * M_Pl / (double)G_fft_calc. block_number:
for (i = 0; i < (G_fft_calc.block_number / 2): i+ |
argument = (double)i * const_argument,
wn_real [i] = cos(argument);
wn_imagi[i] = sin(argument) .
}

it (6_fft_calc. spectrum type = PSD) {
power_factor = G_fft_calc, sampling_frequency;
] else |
power_factor = 1.0;
]

add_seek = -1 * G_fft_calc.overrap * G_datafile. byte:

/* File open and binaly data skipping */
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Vs

*/

fin_data = fopen(G_datafile.name, “rb™):
fseek (fin_data, G datafile. skip_number, SEEK_SET}:

/* Start time setting */

start_time = Now_Time_Set (day_buff, time_buff}.

sprintf{&_reportbuff[0], "Start of Calculation = %s %s¥n”, day_buff, time_buff);
W Writing (CRT_DISK, G_reportbuff, 1, G_fout_report).

/% Main calculation */
for (i =1; i <= G_fft_calc.averaging: i+ [
if (=1 |
fseek (Fin_data, add_seek, SEEK_GUR);
}

for {j = 0; j < G_fft_calc.block_mmber; j+) {
real [j1 = Read Data(fin_data, G_datafile. byte):
imagilj] = 0.0;

}

if ( G_fft_calc.dc_Titter = ON ) {
Mean_Delete(real, G_fft_calc. block_number);
}

window_power = Window_Funetion(8_fft_ealc.window, real, G_fft_cale. block_number);
Bit_Reversal {real, G_fft_calc. block_number);
Butterfly(real, imagi, G_fft_calc.block_number, wn_real, wn_imagi, G_fft_calc.max_block);

for (i = 0: j < G_fft_calc, block_number; j+9 {
psd(j] += ((reat[jl*real[]] + imagi [il*imagi[j1)
/ window_power / power_factor) ;

]

for (i = 0; | < G_fft_calc.block_number; i+ {
psdlil /= G_fft_calc.averaging;

]

J#* Output of resuit */
minimum_frequency = G_fft_calc. sampl ing_frequency / (double)G_fft_calec. block_number:

fout = fopen(G_out_filename, “wt”):

if (G_out_filetype = PL3)
forinef (Fout, “%¥n”, (G_fft_calc. block_umber/2 - 1))

for (i =1; i < (G_fft_cale.blogk_number/2); i+) {
frequency = minimum_frequency * i
fprintf (fout, "%e  %e¥n”, frequency, psdlil);
}

if (G_out_filetype == PL3) |

Frame_Set (psd, &di_dummy, &d2_dummy);
Footer 0:

}

/% End time setting #/

end_time = Now_Time_Set (day_buff time buff);

require_time = difftime(end_time, start_time):

sprintf (G_reportbuff[0], “End of CGalculation = %s %s¥n”, day buff, time_buff);
sprintf{(G_reporibuff[1], “Requirement Time = %f [sec]¥n”, require_time);

W Writing (CRT_DISK, G_reportbuff, 2, G_fout_report):
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/* Memory release and file close %/
free(real);

free(imagi)

free (psd) ;

free(wn_real) .

free (wn_imagi) ;

folose (fin_data) :

fclose (fout) ;

return SUGCESS;

}
FA t t ¢ } t ¢ 1 */
/* Format : void Mean Delete(double *real, int ndata) */
/* Prototype : PRT_fft.h ®/
/* Discription : Logical check of various parameter. */
/* Return Value: none */
/* Variable : *real; (i ) pointer of array contained time serieas data. =*/
/* ndata: (i ) size of array. */
/% ;Revision;; : 2001/01/01 */
Vs + t : t 4 : + */
void Mean_Pelete(double #real, int ndata)
{

int i

doubie mean;

mean = 0.0;

for (i =0; i < ndata: i+)

mean += real [i];
mean /= (double)ndata:
for (i = 0; i < ndata: i+»)
real [i] — mean;

1
Vi + : t + 4 t : */
/* Format : double Read Data (FILE *fin, int size} */
/% Prototype : PRT_fft.h */
/* Discription : Reading one data from the binary file. */
/% Return Value: The data which read from the binary file. When the data sizex/
/% is 2byte, the data is casted 8byte. */
/* Variable :xfFin; (i ) file pointer fo the binary file. */
/x size: (i ) the data size. */
;i ;Revisiong; © 2001/01/01 ®/
Vi + : + + : + 3 */
doubte Read_Data(FILE *#fin, int byte}
{

short i_dumy;

double value;

switch (byte) |
case 2 :
fread (§i_dwmy, 2, 1, fin):
value = (double) i_dummy.
break;
case 8 :
fread(4value, 8, 1, fin);
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break.

)

return value:
} .
/* t : + + 4 t */
/* Format . double Window_Function(int kind, double *real, int ndata) =/
/* Prototype : PRT_fft.h */
/* Discription : Filtering data by specified window function and return to =%/
/% DOWEY, */
/* Return Value: a value of power. */
/x* Variable : Kkind ; (i ) type of window funciton. */
i wxreal; {(i/o) pointer of array contained real part data. #/
/% ndata; (i ) size of array, */
J#; ;Revision;; :© 2001/01/01 */
[ t : 4 4 + t t */
double Window_Function{int kind, double #real, int ndata)
|

int i;

double argument, value, value_sum;

argument = 2.0 * M_P] / (double)ndata;
value_sum = 0.0;

switch (kind). {
case HANNING :
for (i =0 i < ndata; i+ [
value = 0.5 * (1.0 - cos{argument * (double)i));
value_sum += (valuexvalue};
real [i] *= value;
i
break:
case HAMMING :
for (i =0; i < ndata; i+ {
value = 0.54 - 0. 64xcos (argument * (double) i)
value_sum += (valuesvalus);
real[i] #= value:
}
break;
case BLACKMAN :
for (i =0; i < ndata; i+ {
valuve = 0.42 - 0.50+cos (argument * (double) i} +
0. 08+cos (2 * arguments (double)i):
value_sum += (valuexvalue); -
real [i] *= value:
}
break;
case AKAIKE :
for (i =0; i < ndata; i+ |
value = 0. 625 + 0. 50«cos (argument * (double) i) ~
0. 125%cos (2 * argument* (double)i):
value_sum += (valuexvalue);
real [i] 4= value:
}
break;

return value_sum;
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¥is

/* Prototype : PRT_fft.h

/* Format : void Bit_Reversal (double #real, int ndata)

/% Discription : Bit reversal function used by FFT algorithm.

/* Return Value: none.

/% Variable : xreal; (i/o) pointer of array contained real part data.

/* ndata; (i ) size of array.

/#;;Revision;; : 2001/01/01

JE t }

void Bit_Reversal (double *real,

int ndata}

{
int i, j. msb;
double k, pool:
i=0
msh = ndata / 2;
for (i =0; i € {ndata-1); i+ {
if (i<
pool = real [i1:
real [i] = real [j1;
real [j1 = pool;
}
k = msb:
while (k <= 1) |
j—=ki
k /=2
}
i+ vk
}
1
/* t } } 4
/* Format : void Butterfly{double #real,
/% double *image,
[ int ndata,
Vi double #wn_real,
e double #wn_image,
Jx int max_block }

/% Prototype : PRT_fft.h

/+ Diseription : Butterfly operation used by FFT algorithm.

/% Return Value: none.

/* Variable : #real ; (i/o) pointer of array contained real part data.
1 *imagi . (i/o) pointer of array contained imaginary part
/% data.

J* #m_real ; (i ) pointer of array contained working real
/* part.

J* swn_imagi: (i ) pointer of array contained working

[* imaginary part.

[ max_block: (i )} max_block.

/¥;iRevision;; : 2001/01/01

/% b : +

void Butterfly(double *real,
double *imagi,
int ndata,
doubie wn_real,
double *wn_imagi,
int max_block}

A-37

*/
*/
*/
#/
/
#/
*/
*/
*/

*/
*/
*/
*/
*/
*/
*/
#*/
*/
*/
%/
*/
*/
*/
%/
*/
*/
*/
*/
*/



JNC TJB400 2001-3

int i, J, k wsh, factor, dfi_point, butterfly_loop, targett,
target2:
double convert_wn_real, convert wn_ imagi,

pooli_real, pooll_imagi, pool2 real, pool2 imagi:

dft_point = 1;
factor = ndata;

for {i =1 | <= max_block: i+) {
dft_point »= 2;
butterfly_loop = ndata / dft_point:
factor /= 2;

for {j = 0: j < butterfly_loop; j+ |

for (k = 0; k < (dft_point/2); k+ {
targeti = k + dft_point*j:
target? = target! + dft_point / 2;
. convert_wn_real = wn_real [kxfactor];
convert_wn_imagi = wn_imagi [kxfactor]:
pooli_real = real [targetl]:
pooll1_imagi = imagi [targetil:
pool2_real = real [target2].
pool2_imagi = imagi[target2]:
 real ftarget1] = pooll_real + convert_wn_real+pool2 real
— convert_wn_imagi*pool2_imagi:
imagi[targett] = pool1_imagi + convert_wn_imagix
pool2_real + convert_wn_real#pool2_imagi;
real [target?] = pooll_real — convert_wn_realspool2_real
+ convert_wn_imagi+pool2_imagi .
imagi [target?] = pooll_imagi - convert_wn_imagi=
pool2_real — convert_wn_real+pool2_imagi:

B-3: fft_read.c

/* i 2 3 4 5 6 T 8
SSIIAT IS ST S A ST S SIS SIS TSI ST S
v v
_/ Power Spectrum Density Calcuration Program by Direct FFT Method. /
v ' v
v S
AT IS TS ST S ST IS TS S SIS TS LSS ST
1 2: 3 4 b & 7 */
/# 3 : */
/#* standard include defines. */
/* 1 4 : + + + ®/
[ 4 + : t t t — &/
/* private include defines. */
J* : ' 4 : + ¢ + */
#include "DFN_fft.h”
#include "VAR_TfL. h”
#include “PRT_fft.h”
/* */
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/* Format : int ReadFileCall (char *filename) */
/% Prototype : PRT_armaxl.h */
/% Discription : Reading job file and setting parameter. ox
/% Return Value: normal termination —> SUCCSESS[defined in BFN_fft. h] #*/
/* abnormal termination -=> FAULT  [defined in DFN_fft h] */
/= Variable  : *Filename: (i ) pointer to filemmae buffer. */
J#; Revision;; : 2000/01/01 */
J ; t t + + t t */
int ReadFileCal | {char *filename)
{

FILE *fin_setupfile, *fin_data, *fout_test:

char input_buff[256]:

int [ H

int sample;

long useab!e_number;

/* Setup file open */
if ( (fin_setupfile = fopen(filename, “rt")) = NUL ) {
sprintf (6_reporthuff[0], “Cannot open setup file [ %s 1.¥n", filename);
sprintf (G_reportbuff[i], “Abort this job.¥n", filename);
W _Writing (CRT_DISK, G_reportbuff, 2, G_fout_report);
return FAULT,

f* Initialize */

memset (8G_datafile,  O0x00, sizeof (S_DATAFILE)}:
memset (8G_fft_calc, 0x00, sizeof (S_FFT_CALC)).
memset (6_out_filename, 0x00, 256};

/* Reading parameter in setup file %/
for (i=00i<12; i+) [
if ( Std_Reading (Fin_setupfile, input_buff, i) = FAULT) |
sprintf (&_reportbuff[0}, “Error: Format of setup file is unsuitable.¥n"}:
W Writing (CRT_DISK, G_reportbuff, 1, G_fout_report);
goto ERROR_RECOVERY:
}
switch (i) |

case 0: /* Reading record length of binary time series %/
G_datafile.byte = atoi {(input_buff):
if ( G_datafile.byte 1= 2 &8 G datafile.byte 1=8) |
sprintf (G_reportbuff[0],
“Illegal value as record fength of time series data.¥n");
goto ERROR_RECOVERY.
]

break;

case 1; /# Reading data filename */
it ( (fin_data = fopen(input_buff, “rb™) = NULL } {
sprintf (G_reportbuff{0]l,
“Cannot open the time series data file.¥n” )
goto ERROR_RECOVERY:
} else {
strepy (G_datafile. name, input_buff).
G_datafile. number = Binary_File_Check (fin_data, G_datafile. byte):
felose(fin_data)
it { G datafile.number = -1 ) {
sprintf (6_reportbuff[0],
“Probably, [ % 1 is not binary data file of %d byte¥n”,
input_buff, G_datafile.byte),
goto ERROR_RECOVERY.
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}
useable_number = G_datafi le. number;
]

break;

case 2: /* Reading number of skipping data %/

G_datafile. skip_mmber = atol (input_buff):

if { G_datafile. skip_mmber < 0 || G_datafile. skip_number > useable_number ) [
sprintf (G_reportbuff[0], "Illegal value as mmber of skipping data.¥n™):
goto ERROR_RECOVERY;

}

useable_number —= G_datafile. skip_number ;

break;

case 3. /# Reading sampling frequency %/
G_fTt_calc, samp|ing_frequency = atof {input_buff);
if ( G_fft_calc. sampling frequency <=0.0) |
sprintf (G_reportbuff[0],
"1llegal value as sampling frequency.¥n"};
goto ERROR_RECOVERY,
]

break;

case 4. /* Reading 1 block data number */
G_fft_calc. block_number = atoi {input_buff);
sample = 1;
for {(j=1, j<=16; j+) [
sample #= 2; .
if ( G_fft_calc. block_number == sample ) {
G_fft_calc.max_block = j:
break:
}
}
if ( 6_fft_calc.block_number <= 0 ||
G_fft_cale. block_number > useable_number ||
6_fft_calc.max_block = 0 } {
sprintf (G_reportbuff[0]1, “Illegal value as block number. ¥n™):
goto ERROR_RECOVERY;
}

break;

case 5. /* Reading overrap number */
G_fft_calc. overrap = atoi (input_buff);
if { 6_fft_calc.overrap < 0 || G_fft_calc. overrap >= G_fft_calc. block_rumber ) |
sprintf(G_reportbuff{0], "!ltegal value as overrap mumber.¥n™):
goto ERROR_RECOVERY.
}

break:

case 6. /* Reading averaging number */
if { stremp(input_buff, “MAX") = 0) |
G_fft_calc. averaging = 1.
} else |
G_fft_calc. averaging = atoi (input_buff);
if ( 6_fft_calc.averaging <= 0) |
sprintf (G_reportbuff[0}, “fliegal value as averaging number.¥n™):
goto ERROR_RECOVERY;
|
}
break:

case 7: /* Reading window function */
if ( stromp(input_buff, “HANNING™) == 0} [
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G_fft_calc. window = HANNING;

} else if ( stromp( input_buff, "HAMMING” ) = 0) {
G_fft_calc. window = HAMMING;

} else if ( stremp( input_buff, “BLACKMAN" } ==0) [
G_fTt_calc, window = BLACKMAN:

} else if ( stromp( input_buff, "AKAIKE" ) =0) {
G_fft_calc. window = AKAIKE;

} eise {
sprintf{G_reporthuff[0],

“Illegal selection as window Tunction. ¥n”}:

goto ERROR_RECOVERY.

}

break;

case 8. /* Reading Spectrum Type %/
if ( stremp(input_buff, “PSD") =0} {
G_fft_cale. spectrum_type = PSD;
] else if ( stromp{ input_buff, "ESD" )} = 0) [
6_fft_cale. spectrum_type = ESD:
} else [
sprintf (G_reportbuff[0],
“I1legal selection as spectrum type. ¥n™).
goto ERROR_RECOVERY: :
] : :

break.

case 9: /* Reading DC component filter setting #/

if ¢ stremp (input_buff, "OFF) =0) |
6_fft_cale. do_filter = OFF: :

] else if { stromp( input_buff, “ON" ) =0} {
G_fft_calc.dc_Tilter = ON;

] else {
spr intf (6_reporthuff[0],

“Illegal selection as DC component filter ¥n”);

goto ERROR_RECGOVERY

}

break;

case 100 /* Reading output type of result */

if { stremp{input_buff, “PL3") = 0) |
G_out_filetype = PL3;

} else if ( stromp( input_buff, “NORMAL” ) =0} {
G_out_filetype = NORMAL;

} else {
sprintf {6_reportbuff[0],

“I1legal selection as output file type. ¥n"™):

goto ERROR_RECOVERY;

}

case 11: /* Reading output filename of result %/

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

]

fclose (Fout_test);

stropy (G_out_filename, input_buff):

break;

!

/% Data aveilability check #/
G_fft_calc. averaging = Data_Aveilability_Check( useable_number,
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G_fft_calc. block_mmber,
G_fft_calc. overrap,
G_fft_caloc. averaging )
if { G_fft_calc. averaging = 0) { .
sprintf (G_reportbufff0], “There is no aveilable data for calculation. ¥n™);
goto ERROR_REGOVERY:
}

felose (fin_setupfiie) :
return SUCCESS:

ERROR_RECOVERY:
W Writing (CRT_DISK, G_reportbuff, 1, 6_fout_report).
folose (fin_setupfile):
return FAULT:

}
/* t + + t + 3 . */
/* Format . long Binary_File_Check (FILE *#fin, int byte) %/
/* Prototype : PRT_fft.h %*/
/* Discription : Check of binary Tile. #*/
/* Return Value: normal termination -> number of data s/
/* abnormal termination —> -1 #/
/% Variable : #fin. (i ) file pointer of data file. #/
/% byte: (i ) byte of data. */
/#; Revision;; @ 2001/01/01 *®/
Vi3 $ t + 1 1 + : */
long Binary File_Check (FILE *fin, int byte)
|

int i _dummy >

long file_size, data_number;

double di_dumy, d2_dumy:

fseek (Fin, 0, SEEK_END):

file_size = ftell (fin};

di_dummy = (double)file_size / (double)byte;

d2_dumy = floor (d1_dumny);

if ( di_dumy 1= d2_dumny ) {

return —1;

1

data_number = file_size / byte:

return data_number;
]
fx + t : + : : + %/
/* Format : int Std Reading (FILE #Fin, char #return_buff, int counter) =%/
/* Prototype : PRT_fft.h */
/% Diseription : Standard reading function of setup file. */
/% Return Yalue: normal termination —> SUGCSESSEdefined in DFM_fft.h] */
/% abnormal termination —> FAULT  [defined in DFN_fft.h] */
/% Variable : #fin v (i ) File pointer of setup file. */
% #return_buff; ( o) string buffer pointer for reading para— */
/* meter. */
T counter i i ) togical 1D of parameter. */
/*iRevision;; : 2001/01/01 */
/% + + } : + t } */

int Std_Reading (FILE *#fin, char #ptr1, int counter)
{
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char #mp_buff1[256];
int check:

check = fseanf (fin, "%s Y%s”, imp_buffl, ptr1);
sprintf( G_reporthuff{0], "%s %s¥n”, tmp_buffi, ptri );
W Writing( CRT_D!SK, G_reportbuff, 1. G_fout_report );

if ( (check t=2) || (stremp( tmp_buffl, G_parameter_item[counter]) 1=0) ) |
return FAULT:

}

return SUGCESS:
}
/% : t t + + + : %/
/* Format : int Data_Aveilability_Check (int usuable_number, */
/% int ndata, */
f* . int overrap, %/
/¥ int average): */
/% Prototype : PRT_fft.h */
/* Disecription : Data aveilability check for fft calculation espesialy */
/% averaging. */
/% Return Value: number of averaging */
/* Variable > usuable_mmber; (i ) number of data which can use. %/
/x ndata v (i ) number of 1 block, */
/® overrap » {i ) number of overrap. */
/% average v {i ) specitied number of averaging. #/
/*;;Revision;; : 2001/01/01 : */
/* 3 4 ' 4 + t ®/

int Data_Aveilability_Check(int usuable_number, int ndata, int overrap, int average )
{

int effective_use, max_average:
double d_dummy ;

effective_use = ndata - overrap;:

d_dummy = (double)usuable_number / {(double)effective_use;
d_dumy = floor (d_dumy) ;

max_average = {(int)d_dummy;

if ( average > max_average || max_average =0 ) [
return 0;

}

if ( average = -1) [
return max_average:
} else |
return average.
1

B-4: fft_util.c

/*® 1 2 3 4 5 (0 7 8
SSTISSST LSS ST S S S ST ST ST S S ST
_/ /
_/ Power Spectrum Density Calcuration Program by Direct FFT Method. i
) J
_/ S
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IS SIS SIS TSI ST SIS S SIS SIS SIS SIS
1 2 3 4 5 6

T */
f* + : »/
/* standard include defines. ®/
Ji: t + t */
Jx t t */
/* private include defines. */
[ t t */
#inciude "DFN_fTt.h”
#include “VAR_fft.h”
#include “PRT_fft.h”
Je + t + : */
/* Format : void W Writing(int type, */
/% char skstring, */
/* int number */
/% FILE *fout) */
/* Prototype : PRI_fft.h */
/* Desgription : Output strings to CRT & DISK. */
/* Return Value: none #/
/% Variable : type ; (i ) Output type ( CRT, DISK, CRT_DISK ). */
/% xstring; (i ) Pointer array of output strings buffer. */
/e number: (i ) Number of output. */
Ves #fout . (i ) File pointer of ourput file. */
/#*,.Revision,, : 2001/01/01 */
J# 4 t ! : + t t */
void W Writing(int type, char Ckstring) [256], int number, FILE *fout)
{
int i
for (i =0; i < mmber: i++) [
if (type & GRT) |
printf{ "%s”, string[il }:
} .
if { (type & DISK) &% ( fout != MILL) ) [
fprintf( fout, "%s”, stringli] ).
}
1
}
/% ! + + : : : : */
/* Format : void Now_Time_Set (char *day_buff, char *time_buff) */
/* Prototype :© PRT_fft.h */
/* Description : Get now time information. */
/% Return Value: calendar time at now, */
J/* Variable : ®day buff: (i ) pointer of string for day. */
/% stime_buff, (i ) Pointer of string for time. */
/*..Revision,, : 2001/01/01 ®/
Jx + £ + */

time_t Now_Time_Set (char *day_huff, char *time_buff)
{

time_t [

struct tm  snow_time;

ot = time( NULL }:
now_time = localtime( 8ot ).
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sprintf{ day_buff, "%04d/%02d/%02d",
now_time—>tm_year+1900,
row_t ime—>tm_mor-1,
now_time—>tm_mday) ;

sprintf{ time_buff, "%02d:%02d:%02d",
now_time—>tm_hour,
now_time—>tm_min,
now_time—>tm_sec ).

return ot;

B-5: DFN_fft.h

/* 1 . 2. A [ ag y | o]

_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/././,_/_/_/_/_/_/f

S

_/ Power Spectrum Density Calctration Program by Direct FFT Method. /

vy v

vy -

_/_/_/_/_/J_/_/JJJ_/_/JJ_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/JJ.././_/_;
} 2 3 4 b 6 7 *

/* */

/% prototype define. */

/x +/

/¥ + + . t t + ¥ */

A fFt_main. ¢ */

Je } ; ; : | } */

extern void Print_Usage (void};

extern void Title{void):

extern int AutoMain{char #*);

/e . + t — + $ t %/

/x fft_read.c */

Vi t + t + } + */

extern int ReadFileCall (char #):

extern long Binary_File_Gheck FILE *, int):

extern int Std_Reading (FILE *, char *, int};

extern int Data_Aveilability_Check{int, int, int, int):

Vi t + t : 4 1 t */

/x fft_call. ¢ */

Jil + : ' : y t t */

extern int FFT_Call (void) ;

extern void Mean_Delete (double *, int):

extern double  Read_Data(FILE * int);
extern double  Window_Function(int, double #, int):

extern void - Bit_Reversal {double % int):

extern void Butterfly(double % double * int, double % double *, int);
Vi + + t t t 4 + */
/% armax1_call.c */
/* t t } + + ' */
extern void Rpem_Routine (void) ;

extern int Stable_Check (double *, int);

/x t t ! t t ; + *x/
/* armaxi_pole. ¢ %/
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[ + 4 + } 4 ; */
extern int Pole_Calculation(int, double [1, S_GOMPLEX I1):
/* + + F t t + F */
/* armax1_output. ¢ %/
/% t t 4 1 f t */
extern void Output_Result (FILE # long):
extern void Parameter Writing(FILE %, int, int, double [1);
extern void Output_PoleFILE *[1);
extern void Output_PL(FILE = long, int):
[ 4 } t t : t t */
/% armax!_util.c */
[x + + t 4 + t + */
extern void W Writing(int, char (%) [256] , int, FILE %);
extern time_t  Now_Time_Set{char # char %),
J* : t : } } . : */
/% armaxi_math. ¢ */
/* + + O } 3 + } */
extern double  Min_Calc{double, double};
extern int Bairstow(double [J, int, S_GOMPLEX [1):
extern void Equation_2(double [, S_COMPLEX [1):
extern void . Udi_to_P(int, double [1[25], double [J[25]};
B-6: PRT_fft.h
/% 1 2 3 4 5 & T 8
SIS LSS SIS ST S AT SIS TSI ST S S
v v
_/ Power Spectrum Density Calcuration Program by Direct FFT Method. /
_/ v
v J
SSSSSS TSI ST ST SIS IS S TS S ST S S S ST

1 2 3 4 b 6 7 */
/* */
/% extern define. */
/* */
tifdef FFT_MAIN

#define EXT
felse
#define EXT extern

ftendif
/% */
/* varriable define, */
Ve */
/* B o o o B o R R RN */
/* global. */

/*%WH*HH%H%WH—HH—%HH—H—PHFH—%H—H—H—FHH*/

/* datafile parameter =/

EXT S_DATAFILE G_datafile;

/% FFT calculation parameter #/

EXT S_FFT_CALC 6_fft_calc;

/¥ output file name and type */

EXT char G_out_fi lenams [256] ;
EXT int G_out_filetype;
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/* string array of reading parameter item %/

#ifdef FFT_MAIN

char *G_parameter_item[] = {
“RECORD_LENGTH
“DATA_FILENAME: : ¢
“NUMBER_OF_SKIPPING_| DATA
“SAMPLING_ FREOUENGY i
“1_BLOCK_NUMBER: :
"OVERRAP_NUMBER:
“AVERAG ING_NUMBER: :
“WINDOW_FUNCTION

“SPECTRUM_TYPE: :::
“DC_COMPONENT_FILTER:
“OUTPUT_TYPE: :: 1oz Tl
: “OUTPUT_FILENAME: ;:zoosozosoiins:
felse
extern char *f_parameter_item[]:
fendif
/* message buff array for W Writinglin armax1_util.c]} function =/
EXT char G_reporthuff [10] f256]:
- /# file pointer for W.Writinglin armaxi_util.c] function */
EXT FILE *G_fout_report,;
/* + t } . 1 t t */
#undef EXT
/* t t t } 4 t t ®/

B-7: VAR_fft.h

/* 1 Pl ‘) ‘ l: l’.‘ 'f 0

_/_/_/_/_/_/_/.././_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/J
_/ v

_/ Power Spectrum Density Calcuration Program by Direct FFT Method. A
) v
vy i
_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/./..ﬁ

1 2 3 4 5 6 7 *
/* */
/* standard prototype include. ‘ */
/* *

include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <memory. h>
#include <math.h>
#include <time, h>

/¥ #/
/* macro define. %/

/% */

/* Routine check */

#tdefine SUGGESS 1
fidefine NOTHING ]
fidefine FAULT -1

/% Switch #/
#tdefine ON 1
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#define OFF 0

/# Window function type *»/
#define HANN NG i
#define HAMM I NG 2
#idefine BLACKMAN 3

#define AKAIKE 4

/% Spectrum type */

#define PSD 1
#define ESD 2

/% Qutput type %/

#define PL3 1
#define NORMAL 2

/* Converged caloulation factor */
#define EPS 1, 0E-6
#define WAXLOOP 30000

/% Converge type */
#define CANNOTCALC 0
#define CONVERGE 1
fidefine NOGONVERGE 2

/% Display switch in W.Writing function »/

#define CRT 0x0001

#define DISK 0x0002

#define CRT_DISK 0x0003

/¥ */
/* struct define. */
e */

typedef struct {
char name[256] ;
int byte;
leng number;
long skip_number:
} S_PATAFILE;

typedef struct [

double sampling_frequency:
int block_rumber :
int max_block;
int overrap,
int averaging:
int window;
int spectrum_type:
int do_filter;
| S_FFT_CALG:

typedef struct |

/% File name */

/* Data length %/

/* Number of the contained data %/
/% Skip mumber from the data head %/

/* Sampling frequency of data */
/% block data size */
/% max block */
/* overrap number */
/% averaging number #/
/% window function type %/
/* spectrum type [PSD or ESD] =/
/* do component filter selection */

double real; /* real part of complex */

double image; /¥ imaginal part of complex #/
} S_GOMPLEX:
/* ®/
/* enum define. %/
/# */

typedef emm
TLOG_LOGIN_EXEC=0,
TLOG_LOGIN_MESSAGE,
TLOG_LOGIN QUIT

} TLOG_login_ph_code:

_tlog_login_pb_code {
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C Digital Filter Design 74 S.LYR b

c—1: digfi!l_main.c

/* 1 2 3 4 5 6 7 8
SIS SI TSI IS SIS ASA LTSS S SSSIA TS AT S SIS
i _/
_/ Digital Filter Design Program. Wi
A v

J J
SIS SIS SIS II S SIS ST TIT AT T IS TSI TS
—2 3 4 5 6 7 */

)

/* + t t 4 . t 1 */
/% MAIN FUNCT|ON SETTING. . */
/* + t t : . t t */
#define DIGFILI_MAIN

/x - - ; +/
/¥ standard include defines. */
/¥ } + t : t t + t */
Fi: ¥ + + t + : + %/
/¥ private include defines. ‘ */
/x 4 : ¢ t + : + */
#include “DFN_digfill.h”

#include "VAR digfil1.h”

#tinclude “PRT_digfilil, h”

/* : 4 4 + t 4 ¢ */
/% static variable defines. */
/% + + + + + t + */
S FILTER_DESIGN filter_design;

S DIGITAL_FILTER digital_filter:

S TR_FUNCTION  Hs, Hz2:

pe ; - - ; - - */
/% Format : void main(int arge, char #kargv) */
/* prototype : none ) */
/* Function : Main function for fft program. */
/% Return Value: none */
f+ Variable carge ; (i ) Number of variable on the command line. */
/x wkargy; (i ) Pointer of strings on the command |ine. */
Sk Revision.. : 2001/01/01 %/
/¥ : + } 1 1 ¢ t %/
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};
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)
check = AutoMainf{argv).

if { check == SHCCESS )} {
sprintf (G_reportbuff[0],

NORMAL TERMINATION

Yn¥n”) ;

} else {
sprintf (G_reporthuff 0],

ABNORMAL TERMINATION

]
W Writing (CRT_DISK, G_reportbuff, 1, G_fout_report).

folose (G_fout_report):

}

/¥ t + : :
/* Format : void Print_Usage (void)
/* prototype : PRT_digfili.h

/* Function : Display Usage

/% Return Value: none

/% Variable : none

/% Revision,. : 2001/01/01

/¥ t - t .

void Print_Usage{void) |

printf{ "Usage:¥n” ):
printf{ ~ digfill.out control_filename report_filename¥n” ).

printf{ ” control_filname: path of the control file.¥n” );
printf{ ” report_Tilnema : path of the report File. ¥n¥n” }:

}

[* t t +

/% Format : void Title(void)

/% prototype @ PRI_digfill.h

/% Function : Display Title

/% Return Value: none

/% Variable ' none

/%, .Revision,, : 2001/01/01

/x + } }

void Title(void) [

printf {"¥n¥n");

*/
*/
*/
*/
*/
*/
*/
*/

*/
*/
*/
#/
*/
*/
®/
*/

¥n¥n")

DN/ _/ S /]SS SIS S A TS LSS SIS SIS IS ST o

printf("_/
printf(“_/ DIGFIL1: DEGITAL FILTER DESIGN PROGRAM.
printf("_/

printf{"_/ Version 1.01 : 2001/01/01 : transplantation from PC version.

printf("_/

_n"y;
Sy
My
Sfn"y;
)y

printf("_/_/_/ /1SS S SIS SIS SIS IS TS TSI S ST TS ST S o7

printf ("¥n¥n")
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/* : t i t : + + */
/* Format ¢ int AutoMain(void) */
/& prototype :© PRT_digfill.h */
/* Function . Execution Control */
/% Return Yalue: normal termination —» SUCCSESS[defined in DFN_digfiil.h] =/
/x abnormal termination > FAULT  [defined in DFN_digfill.h] #/
/# Variable > wkargv: (i ) Peinter of strings on the command Jine. */
/¥, Revision,, : 2001/01/01 */
fi 4 t 3 1 t . */

{

FILE
char
int

char

int. AutoMain{(char s+argv)

*fin_control;
setup_fi lename[256] ;
oount, check;
answer;

/% Initialize */

couns

t = 0:

/* Job control file open %/
if ( (Fin_control = fopen(argvil]l, "rt")) = ML) [

printf( “Fatal Error: Cannot open the control file [%s]!1 ¥n™, argv[1] )

return FAULT:

/* Roop process #/

whil

]

e ( Meof (fin_control) ) {
count++;
fsoanf (Fin_control, "%s”, setup_filename};
if { feof(Fin_control) } [
break:

}

sprintf( G_reportbuff[0], “¥n¥n" ).
sprintf{ G_reporthuff[1],
"~— Digital Filter Design ¥n"):
sprintf{ G_reportbuff[2], “JOB No. %d¥n”, count }: .
sprintf{ G_reportbuff[3], “Setup File Name = %s¥n¥n", setup_filenams ).
¥ Writing{ CRT_DISK, G_reportbuff, 4, G_fout_report ):

if (RéadFiIeGa[l (setup_filename, &Filter_design} = FAULT) {

continue;
}
switch ( filter_desian.form ) {
case |IR:
check = | IR_Transfer_Funection( &filter_design,
&digital_filter,
&Hs,
&Hz?) :

if { check = SUGCESS ) |
Output_Call { &digital_filter, &Hz2):
}

break;
case FIR:
sprintf( G_reportbuff[0], “FIR filter is not in service.¥n” };
W Writing{ CRT_DISK, G_reportbuff, 1, G_fout_report );
break;
}

folose (Fin_control};
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return check:

C-2: digfill_read. ¢

/% 1 2 3 4 ) 6 7 8
SIS IS IS S ST ST SIS TS TS TS
v v
_/ Digital Filter Design Program. i
/ v
v /
dAISIT TSI SIS IS SSTSS ST ST S S ST
1 2 3 4 5 6 7 %/

/* + + t */
/* standard include defines. ®/
/% + + 4 t ' + x/
S 4 f . 1 + : 4 %/
/* private include defines. ®/
/* + : + + - t + ®/
#include "DFN_digfill. K"
finclude "VAR_digfil1. k"
#include "PRT_digfilt.h”
/% 1 : : + + ; 4 */
/* Format . int ReadFileCGali {char *filename, S_FILTER_DESIGN *s_filter) =/
/* Prototype : PRT_digfilll.h */
/% Discription : Reading job file and setting parameter. */
/* Return Value: normal termination —> SUGCSESS[defined in DFN_digfili.h] =/
J* abnormal termination —> FAULT [defined in DFN_digfili.h] =/
/* Variable > «filename; (i ) pointer to filenmae buffer. #/
[ *s_filter; ( o) pointer to struction contained the filter =/
/¥ design. Cowf
/*..Revision,, :© 2001/01/01 */
/¥ t 4 t 4 t + + */
int ReadFileCall (char *filename, S_FILTER_DESIGN #s_fi[ter}
{

FILE _#fin_setupfile, #fout_test:

S FILTER DESIGN filter:

char input_buff[2566];

int i

/# 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_PISK, G_reportbuff, 2, G_fout_report);
return FAULT:

/* Initialize %/
memset (§Fi lter, 0x00, sizeof (S_FILTER_DESIGN)) :
memset (G_out_filename, O0x00, 256);

/* Reading parameter in setup file ¥/
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for (i =0:i <11 iw) |
if ( Std_Reading(fin_setupfile, input_buff, i) = FAULT )} {
sprintf (G_reporthuff[0], "Error: Format of setup file is unsuitable.¥n"):
goto ERROR_RECOVERY:
}
switch (i) [

case 0: /* Reading filter form %/

if ( stromp(input_buff, “1IR) =0) |
Tilter: form = IIR:

1 else if ( stremp( input_buff, "FIR" )} =0) |
filter. form = FIR:

]} else
sprintf (G_reportbuff[0],

"Ilfegal selection as filter form. ¥n™):

goto ERROR_RECOVERY:

}

break;

case 1. /* Reading filter type */

if ¢ stremp(input_buff, "LPF") =0} {
filter. type = LPF;

} else if ( stromp( input_buff, “HPF” ) =0) |
filter. type = HPF:

} else if ( stremp( input_buff, "BPF”" ) =0 ) |
filter. type = BPF; -

} eise if ( stremp{ input_buff, “BRF” )} =0} |
filter. type = BRF;

} else {
sprintf (G_reportbuff[0],

“Illegal selection as filter type. ¥n™);

goto ERROR_RECOVERY;

}

hreak;

case 2! /+ Reading anplitude characteristic =/
if ( stremp (input_buff, "BUTTERWORTH") = 0) [
filter. a_character = BUTTERWORTH:
] else if { stromp( input_buff, “CHEBYSHEV” } = 0) {
Filter. a_character = CHEBYSHEV:
} else if ( stremp( input_buff, "INVERSE_CHEBYSHEV” } = 0) {
filter.a_character = INVERSE_CHEBYSHEVY;
} eise [
sprintf (6_reportbuff[0],
"Illegal selection as anplitude characteristic. ¥n”);
goto ERROR_RECOVERY, :
}

break;

case 3: /* Reading sampling frequency */
filter. sampl ing_frequency = atof {input_buff):
if ( filter, sampling_frequency <= 0,0) {
spr intf (G_reportbuff[0],
"Illegal value as sampling frequency. ¥n”};
goto ERROR_RECOVERY:
]

break;

case 4. /% Reading 1st cutoff frequency =/
filter. cutoff_frequensy_1 = atof (input_buff);
if ( filter.cutoff_frequency 1 <=0.0) [
sprintf (G_reportbuff[0],
“l1legal value as 1st cutoff frequency.¥n™);
goto ERROR_RECOVERY,
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)

break:

case 5. /* Reading 1st stopping frequency %/
filter. stopping_frequency_1 = atof (input_buff);
if ( ilter. stopping_frequency_t <=0.0) {
sprintf (G_reportbuff[0],
"I1legal value as 1st stopping frequency.¥n™);
goto ERROR_RECOVERY; :
1

break:

case 6. /* Reading 2nd cutoff frequency */

if ( Tilter. type == LPF || filter.type = HPF ) [
fitter. cutoff_frequency_2 = INEFFECGTIVE:
break:

}

filter. cutoff_frequency_2 = atof (input_buff}:

it ( filter. cutoff_frequency_2 <= 0.0) |
sprintf (G_reportbuff (],

"I1legal value as 2nd cutoff frequency.¥n”),

goto ERROR_RECOVERY:

1

break:

case 7: /% Reading 2nd stopping frequency */

if ( filter,type = LPF || filter.type = HPF ) |
filter. stopping fregquency_2 = INEFFECTIVE;
break:

1

filter. stopping_frequency_2 = atof {(input_buff) .

it ( filter. stopping_frequency_.2 <= 0.0} {
sprintf {G_reportbuff[0],

"Iilegal value as 2nd stopping frequency. ¥n”);

goto ERROR_RECOVERY

)

break;

case 8: /* Reading pass ripple =/
filter. pass_ripple = atof (input_buff):
it ( filter.pass_ripple <= 0.0) [
sprintf (G_reportbuff 0],
“Illegal value as pass ripple.¥n"};
goto ERROR_RECOVERY:
}

break:

case 9. /* Reading rejectjon power */
filter. rejection_power = atof (input_buff);
it { filter.rejection_power <=0.0) {
sprintf (G_reportbuff[0],
“Illegal value as rejection power.¥n");
goto ERROR_RECOVERY,;
i .

break;

case 10: /* Reading output filename of result =/

if { (fout_test = fopen{input_buff, "wt™}) = NULL } [
sprintf(6_reportbuff[0], “Unsuitable Qutput File Name ¥n™);
goto ERROR_RECOVERY:

]

fclose {(fout_test) .

stropy (G_out_filename, input_buff).

break:
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]

/* Data aveilability check */

if ( Design_Aveilability_Check (&Filter) > 0) {
sprintf(G_reportbuff[0], “There are some contradictions in desian. ¥n");
goto ERROR_RECOVERY;

]

#s_filter = filter:

felose (Fin_setupfile) :
return SUGCESS;

ERROR_RECOVERY:
W Writing (CRT_DISK, G_reportbuff, 1, G_fout_report):
felose (Fin_setupfiie) :

return FAULT;
}
/% + t + : : 4 + %/
/* Format  int Std_Reading FILE *fin, char #return_buff, int countery =/
/* Prototype : PRT_digfili.h . */
/* Diseription : Standard reading function of setup file. */
/* Return Value: normal termination -> SUCCSESS[defined in DFN_digfill.h] =/
f* abnormal termination —> FAULT  [defined in DFN_digfil1,h] =/
/% Variable : #fin ; {i ) file pointer of setup file. %/
J*x #return_buff; ( o) string buffer peinter for reading para- */
/* meter. ’ */
/% counter v (i ) logical 1B of parameter. */
/%, .Revision,. : 2001/01/01 */
/% : 4 4 ' ¢ t ' */
int Std Reading (FILE =fin, char #ptri, int counter)
{ .

char tmp_buff1[256]

int check:

check = Fscanf(fin, “%s %s”, tmp_buffi, ptrl):

sprintf{ G_reportbuff[0], “%s %s¥n”, tmp_buffi, pirt ).

W Writing( CRT_DISK, G_reportbuff, 1, G_fout_report }:

if { (check 1= 2) || (stremp( tmp_buffl, G_parameter_item[counter]) !=0) )

return FAULT:

1

return SUGCESS;
]
Vi t t } t t : t */
/* Format : int Design_Aveilability_Check (S_FILTER_DESIGN *filter) *f
/* Prototype : PRT_digfiil.h */
/% Discription : Filter design aveilability check. */
/* Return Value: number of contradiction */
/* Variable > *filter: (i ) pointer of construction contained filter */
/% design parameter. */
/¥, .Revision,, @ 2001/01/01 */
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int Design_Aveilability_Check (S_FILTER_DESIGN *Filter)

/% +
{
int
int
double
static

*/

i, cotnt;
warning[10]:
max_frequency.:

char err_stringl} = [
“[FATAL CONTRADICTION] inversion with pass ripple factor and rejection power factor.¥n”
“[FATAL CONTRADICTION] Ist stopping frequency is larger than Nyquist frequency. ¥n”,
"[FATAL CONTRADICTION] 1st cutoff frequency is larger than 1st stopping frequency. ¥n”,
“{FATAL CONTRADICTION] 1st cutoff frequency is larger than Nvquist frequency.¥n”,
“{FATAL CONTRADICTION] 1st cutoff frequency is smaller than 1st stopping frequency.¥n”,
“{FATAL CONTRADICTION] 2nd cutoff freauency is larger than Nyquist frequency. ¥n”,
“ [FATAL CONTRADICTION] 1st outoff freauency is larger than 2nd cutoff frequency.¥n”,
”[FATAL CONTRADICTION] 1st stopping frequency is larger than 2nd stopping fregquency. ¥n”,
”[FATAL CONTRADICTION] 2nd cuttoff frequency is larger than 2nd stopping frequency. ¥n”,
“[FATAL CONTRADICTION] 2nd cutoff frequency is smaller than 2nd stopping frequency.¥n” 1;

max_frequency = filter->sampling_frequency / 2.0;

for (i

=0: 1 €9 i+ |

warning[i] = OFF;

]

if (filter->pass_ripple >= filter->rejection_power) [
warning[0} = ON:

}

switeh

(Filter—>type) |

case LPF :

if (Filter->stopping_frequency_1 > max_frequency) |
warning[1] = ON: :

} :

if (filter>cutoff_frequency_1 >= filter—>stopping_frequency_1) {
warning[2] = ON:

}

break;

case HPF :

if (Filter->outoff_frequency_1 > max_frequency) [
warning[3] = ON:

}

if (filter->cutoff_frequency_1 <= filter->stopping_frequency_1) {
warningf4] = ON:

i

break:

case BPF ©

if (filter—>stopping_frequency_2 > max_frequency) {
warning[5] = ON:

}

if (filter->cutoff_frequenoy_1 >= filter—>cutoff_freguency 2} {
warning[6] = ON;

}

it (filter->stopping_freguency_t >= filter->stopping_frequency 2) {
warning[7] = ON:

}

if (filter->eutoff_frequency_1 <= filter->stopping frequency_1) {
warning[4] = ON;

}

if (filter->outoff_frequency_2 >= filter->stopping frequency 2) |
warning[8] = ON;
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}
break;
case BRF :

if (filter—cutoff_frequency_2 > max_frequency) [
warning[5] = ON:

}

if (Filter—>cutoff_frequency_1 >= filter->outoff_frequency_ 2) {
warning[6] = ON;

|

if (Filter—->stopping_frequency_1 >= filter—>stopping frequency_2) {
warning(7] = ON:

}

if (Filter—outoff_frequency_1 >= filter—>stopping_freaquency_1) |
warning[2i = ON:

}

if (filter—cutoff_frequency 2 <= filter—>stopping_frequency_2) {
warning[9] = ON:

1
break:
1
count = 0;

for (i =0: i <&=9; i+ [
if arning[i]l = W) | _
stropy{ G_reportbuff[count], err_stringlil):
count++;
1
1
if {count > 0) |
W Writing( CRT_DISK, G_reportbuff, count, G fout report ):
1

return count:

}
c-3 digfill_lIR.c

/% 1 2 3 4 5 6 7 8
AL SIS SIS SIS SIS S SSTS SIS S ST ST ST TT
J v
_/ Digital Filter Design Program. vy
J v
v v
ISSIS SIS SIS STA SIS S SIS AT TSI S S SS

1 2 3 4 5 6 7 %/
/¥ ' ' */
/* standard inciude defines. ' */
/¥ + + 4 + + + + */
/% + t + : 4 f } */
/* private include defines. */
/* + t t ' + . t */

#include “DFN digfill h”
#include "VAR_digfill,h”
#include "PRT_digfili. h”

[ + + + : i } £ */
/% static variable defines. */
Vi : + t 4 t t t */
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/% 1 + t 1 t 3 t ®/
/* Format : int 1IR_Transfer_Function (S_FILTER_DESIGN *filter, */
/% S_DIGITAL_FILTER +digital, */
/¥ S_TR_FUNCTION =is, */
/* S_TR_FUNGTION +Hz2) */
/* prototype : none */
/* Function . Main Calculation process for solving |IR Transfer Function. */
/% Return Value: normal termination —> SUCCSESS[defined in DFN_digfill.h] =/
/* abnormal termination —> FAULT  [defined in DFN_digfill.h] =/
/* Variable : #«Filter ; (i ) Pointer of structure contained the filter */
S design. */
/x *digital: ( o) Pointer of structure contained the digital =*/
/* filter component. - */
/¥ s » ( o) pointer of structure contained the transfer =/
J* function. */
/* Hz2 ; ( o) pointer of structure contained the transfer %/
/x function. */
. Revision,, : 2001/01/01 */
/* + ' 4 + 4 */

int [IR_Transfer_Function(S_FILTER_DESIGN *filter,
S_DIGITAL_FILTER #digital,
S_TR_FUNGTION =Hs,
S_TR_FUNCTION =Hz2)

{
S_PREWARP prewarped_omega;
S COMPLEX pole:
double epsilon, epsilonZ;
int i, dimension;

Prewarping (filter, &prewarped_omega):

switch ( filter->type ) |
* case BUTTERWORTH :

dimension = Butterworth_Dimenston(filter, &prewarped_omega):

sprintf { G_reportbuff[0], “¥nThe dimension will be %d order.¥n¥n”, dimension );

W Writing( CRT_DISK, G_reportbuff, 1, G_fout_report }:

if {dimension > 30) {
sprintf( G_reportbuff[0], “it is too high dimension. So, the process has been aborted. ¥n” ):
W Writing( CRT_DISK, G_reportbuff, 1, 6_fout_report );
return FAULT: :

}

digital->dimension = dimension;

epsilon? = pow(10.0, (filter—>pass_ripple / 10.0)) — 1.0;

epsilon = sart{epsilon2),;

Butterworth_Normal_LPF Pole(digital->dimension, epsilon, &pole):

switch (filter—>type) {

case LPF :
Butterworth LPF (digital->dimension,
epsilon,
prewarped_omega. cutoff_1,
&pole,
Hs) :
break;
case HPF :
Butterworth_HPF (digital->dimension,
epsilon,
prewarped_omega. cutoff_1,
&pole,
Hs)
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break;

case BPF :

case BRF :
sprintf ( & _reportbuff[0], "BPF and BRF are not in service.¥n” ):
W Writing( GRT_DISK, G6_reportbuff, 1, 6_fout_report );

break;
}
Bi | inear_Transformation{digital->dimension,
filter—>sampl ing_frequency,
Hs,
Hz2):
break;
case CHEBYSHEV :
case |NVERSE_CHEBYSHEV :
sprintf{ G_reportbuff[0], "CHEBYSEV and INVERSE CHEBYSHEV are not in service.¥n” ):
W Writing( CRT_DISK, G_reportbuff, 1, &_fout_report );
break:

Direct_Method (digital, Hz2):

digital->sampling_frequency = filter->sampling frequency;

dlgltal-)galni = Hz2->gain;
digital->gain? = digital->gainl * digital->n[0]:

for (i =0: 1 <=30; i+») {
digital->n2[i] = digital->n[i] / digital->n[0]:
}

return SUCCESS;

}

/¥ + + + t + + + */
/* Format . void Prewarping (S_FILTER_DESIGN filter, */
/* S_PREWARP sprewarped_omega) */
/* protetype : PRT_digfiti.h */
/* Function : Prewarping caleulation, */
/% Return Value: none #*/
/* Variable o «Filter i (i ) Pointer of structure contained the =/
/% fiiter design. */
I/ sprewarped_omega: ( o) Pointer of structure contained the »*/
/¥ prewarped omega Tactor. ®/
f*..Revision,, 2001/01/01 ®/
/* + + - + */
void Prewarping(S_| F]LTER DESIGN *filter, 8] PRE‘HARP *prewarped omega)

{

double dummy_dl, dunmy_d2:
dummy_d1 = 2#filter->sampl ing_frequency:
dummy_d2 = M_P1/filter—>sampl ing_frequency.:

prewarped_omega—cutoff_1 =
dummy_d1 * tan (i lter—>cutoff_frequency_1 * dummy_d2);

prewarped_omega—>stopping_t =
dummy_d1 * tan(filter—>stopping_frequency_1 * dummy_d2):
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prewarped_omega—outoff_2 =
dusmy_d1 #* tan(filter—>outoff_frequency_2 * dummy_d2} .

prewarped_omega—>stopping 2 =
dummy_d1 #* tan(filter->stopping_frequency_2 * dummy_d2);

/* t . : 4 } . : } */
/* Format . int Butterworth_Dimension(S_FILTER_DESIGN *filter, */
/% S_PREWARP *prewarped_omega) */
/% prototype : PRT_digfill.h */
/% Function  : Introduce of the dimension of butterworth filter. */
/% Return Value: the dimension. ’ ®/
/* Variable  : #Filter ; (i ) Pointer of structure contained the */
/% filter design. ®/
/% sprewarped_omega: (i ) Pointer of structure contained the =/
/% prewarped omega Tactor. */
/¥, Revision,. : 2001/01/01 */
/% ; ' ' ; %/

int Butterworth Dimension (S_FILTER_DESIGN #filter, S_PREWARP #prewarped_omega)
{

double omega.
int dimension;

switch (filter->type) |
case LPF :
omega = prewarped_omega—>outoff_1 /
prewarped_omega->stopping_1:
dimension = Butterworth_L_H_Dim(omega, filter->pass_ripple,
filter->rejection_power):
break,;
case HPF :
omega = prewarped_omega—>stopping 1 /
prewarped_omega->rcutoff 1
dimension = Bukterworth_L_H Dim{omega, filter->pass_ripple,
filter—>rejection_power) ;

break;
case BPF :
case BRF :
break:
|
return dimension:
|
Vi3 + } . } t : ! */
/* Format T int Butterworth L_H_Dim{double omega, */
/* double pass, %/
J* double rejestion) */
/* prototype : PRT_digfill.h */
/% Function . Calculating the dimension of LPF or HPF characterized */
/¥ by butterworth. */
/% Return Value: the calcuated dimension. */
/* Variable :opmega ; (i ) omega factor. (see superior fanction.) */
Jx pass » {i ) pass ripple. */
[ - rejection; (i ) rejection power. */
[*..Revision,, : 2001/01/01 */
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/* + 1 f + t 4 4
int Butterworth_ L _H_Dim(double omega, double pass, double rejection)
{
int dimension;
double k. ki, bunshi, bunbo, dummy_d1;
bunshi = pass / 10.0;
bunbo = rejection / 10.0: ‘
dummy_d1 = {pow(10.0, bunshi) - 1.0) / (pow(10.0, bunbo) - 1.0):
kt = logl0 {dumny_d1};
ki /= 2.0;
k = logl0{omega);
dumny_dt = k1 / k;
dummy_d1 = cei | {dummy_d1};
dimension = (int) (dummy_d1):
return dimension:
}
[ + ¥ t } } +
/% Format : void Butterworth_Normal_LPF_Pold(int dimension,
J* double epsilon,
Jx S_COMPLEX, *pole)
/% prototype © PRT_digfili.h
/% Function : Calculating the pole of butterworth normal LPF.
/* Refurn Value: none.
/% Variable : dimension: (i ) filter dimension.
[ epsiton ; (i ) epsioin factor.
/¥ apole ; { o) pointer of struscture contained the pole.

/%
{

/*
/%
/x
[

/*,.Revision,, - 2001/01/01

void Butterworth_Norma

int i, numerator, denominator:
double theta, special_epsilon, dummy_di;

dumy_dl = -1.0 / (double}dimension;
special_epsilon = pow{epsilon, dummy_d1):
denominator = 2 % dimension;

for (i = 1; i < dimension: i+ |
numerator = 2¢i ~ 13
dummy_di = (double}numerator / (double)denominator;
theta = durmy_dl * M_PIl:
pole->real[il = -(sin{theta)) * special_epsilen;
pole->imagi[i] = cos(theta) * special_epsilon;

I_LPF_Pole(int dimension, double epsilon, S_COMPLEX #pol

}

Format : void Butterworth_LPF(int n,
double epsilon,
double we,
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/*
Jx
/*
[
[
/%
Ves
J*
Va3
fx
Vi

/*, Revision,,

/*

prototype
Funection

Return Value:
Variable

void Butterworth_LPF (int n,

double epsilon,
double we,
S_COMPLEX =#pole,
S_TR_FUNCTION s}

int i, nn:
double special_epsilon, special_epsilon2, we2, dummy_di;

wc2 = SOR(wc) ;

dunmy_d1 = -1.0 / (double)n:
special_epsilon = pow(epsilon, dummy_d1):
special_epsilonZ = SQR(special_epsiion);

switch (Even_0dd_Check(n)) {
case EVEN -
m=n/2

for

(i=1i<m i+ |
Hs—>d[il[0] = 1.0:

Hs>dLil[1] = -2 * we * pole—>real[i]):

Hs—>d[i1[2] = we2 * special_epsilon2;
Hs—»n[i][0] = 0.0:
Hs->n[il[1] = 0.0
Hs—>nli1[2] = we2 * special_epsilon2;

}
‘break:
case 00D :

m=h-1/2;

for (i =1; i <oy i+0) |
Hs->d[i]f0] = 1.0:
Hs~>d[i}[1] = —(2 * wc * pole—>real[i]):
Hs—>d[i1£2] = we? * special_epsilon2;
Hs->n[iJf0] = 0.0;
Hs—>nliI[11 = 0.0
Hs->nli]1[2] = wo2 * special_epsilon2;

}

Hs—>d[m+1][0] = 0.0:

Hs=>dEnn#11[1] = 1.0:

Hs—>dEn+1]1[2] = we * special_epsilon;
Hs=>nErn+11[0] = 0.0:

Hs=>ninr1] [1] = 0.0;

Hs~>n[m+1]1[2] = we * special_epsilon:
break;
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S_COMPLEX #pole, *®/

S_TR_FUNGTION +Hs) ®/

: PRT_digfift.h ®/
. Calculating the transfer function of butkerworth normal LPF. =/
none. */
in ; {i ) filter dimension. #*/
epsilon: (i ) epsioln factor. */
wo v {i ) Ist cutoff freauency after prewarping. ®/
spele : (i ) pointer of structure contained the pole. */
#Hs : { o) pointer of structure contained the transfer =/

. function. */
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S t 3 } 1 */
/% Format : void Butterworth HPF (int n, */
J* double epsilon, */
f* double wc, */
f* S_GOMPLEX #pole, */
e S_TR_FUNCTION #Hs) ¥/
/& prototype : PRT_digfill.h ] %/
/% Function  : Calculating the transfer function of butterworth normal HPF. %/
/* Return Value: none. */
/* Variable ‘h 3 (i) filter dimension. %/
Jx epsilon; (i ) epsioln factor. */
fE Wwe : {i ) 1st cutoff frequency after prewarping, */
/% spole ; (i ) pointer of structure contained the pole. */
/*x s . ( o) pointer of structure contained the transfer =/
/% function. */
J*.Revision,, @ 2001/01/01 ®/
e } } | */

void Butterworth HPF (int n,

double epsiton,
double wc,
S_COMPLEX *pole,
S_TR_FUNCTION *Hs)

int i, nn;

double special_epsilon, special_epsilon2, w2, dummy_di:

we2 = SdR {we)

dumy_d1 = 1.0 / {(double)n:
special_epsilon = pow(epsilon, dumy_d1):
special_epsilonZ = SQR{special_epsilon};

switch (Even_0dd_Check(n}) |
case EVEN :
nm=n/2
for {i=1; i & is) |
Hs=>d[i]1[0] = 1.0

Hs—>d[i1[1] = {2 % we * pale->real [i] * special_epsilon2):

Hs—>d[i1[2] = wo2 * special_epsilonZ:
Hs—>n[il[0] = 1.0;
Hs—>nlij[1] = 0.0;
Hs->n[il[2} = 0.0;

)

break;

case 00D :

nn={nh-1) /2

for (i=1;:i<m i+ |
Hs—>d[i1[0] = 1.0;

Hs->d[i1[1] = ~(2 * we * pole>real [i] * special_epsilon2);

Hs->d[i1[2] = weZ * special_epsilon2;
Hs—nlil[0] = 1.0..
Hs—>nlill1] = 0.0:
Hs—>nlil[2] = 0.0;
}
Hs—>d[nn+1]1(0] = 0.0:
Hs—>d{nm+1]1[1] = 1.0:
Hs—>d[rm+131[2] = wc * special_epsilon:
Hs—>n[nn+11[0] = 0,0:
Hs—>nlnn+1]11] = 1.0
Hs—>ninn+1]112] = 0.0;
break;
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}
}
/% 4 t 1 t t
/% Format : void Bilinear_Transformation(int n,
Jx double fs,
/x S_TR_FUNGTION Hs)
/¥ S_TR_FUNCTION *Hz2)
/+ prototype @ PRT_digfill.h
/% Funetion : Executing the bilinear transformation,
/* Return Value: none.
/% Variabfe :n ; (i ) filter dimension.
* fs : (i ) sampling frequency.
e #Hs ; (i ) pointer of structure contained the transfer
[ function.
S #Hz2: ( o) pointer of structure contained the bilingared
/¥ transfer function.

/*..Revision,,

: 2001/01/01

Jx

void Bilinear_Transformation{int n,

double fs,
S_TR_FUNCTION #Hs,
5_TR_FUNCTION +Hz2)

int i. nn, check_dimension;

double fs2,

fs = 2.0;

gain, total_gain, dummy_di:

fs2 = SQR(fs):
check_dimension = Even_0dd_Check (n) :

switch (check_dimension) |
case EVEN :
m=n/2
break;

case 0DD

m=M©-1/2;
break;

total_gain = 1,0t

for (i =1 i &m: v |
gain = 1.0 / (Fs2Hs—>d[i100] + fexHs—>d[i]1[1] + Hs—>d[i1[2]):
total_gain *= gain;
Hz2->d[i][0] = 1.0;
Hz2=>d[i1[1] = 2.0 * gain * (Hs—>d[i1[2] - fs2#Hs~>d[i][0D);
Hz2->d[i1[2] = gain *

{(Fs2xls—>d[i1[0] - fsahs->dLiI[1] + Hs->d[i1[21):

dunmy_di = fs2 * Hs—>n[il{0]:

Hz2->n[i1[0] = dumy_di + fs#Hs->n[i1[1]1 + Hs—>nlil[2]:
Hz2->n[i101] = 2 % (Hs—onlil[2] - dumy_d1):
Hz2->n[i1[2] = dumy_di - fs2sHs—>n[il1[1] + Hs—>nli][21:

it (check_dimension = (0DD) |
gain = 1.0 / (Fsets—>d[i]1[1] + Hs—>dln+11[2]}:
total_gain #= gain:
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/®
Vi
Vi
Vi
/*
/x
iz
J*
[
/*

/*
{

/x
[*
/%
Vi
/*
/*
/x
/¥
Fid

Hz2->d[nn+1100] = 1.0;

Hz2->d[rm1]111] = gain * (Hs>d[nn+1]1[2] - Fsahis—>dnn+11[11);
Hz2->d[rerH11[2] = 0.0:

dumy_d1 = fs * Hs->n{nn+11[11:

Hz2-n 1] [0] = dummy_dt + Hs—>n[n+11(2];

HzZ->n[nn+11[1] = Hs—>n[nn+11[2] — dummy_di

Hz2->n[nn+11[2] = 0.0;

Hz2->gain = total_gain;

Format : void Direct_Method (S_DIGITAL_FILTER *digital,

S_TR_FUNCTION #Hz2 )

prototype : PRT_digfill.h

Function : Executing the direct method.
Return Value: none. ’
Variable : sdigital: (i/0) pointer of structure contained digital

filter compornent.
*Hz2 : {i ) pointer of structure contained the
bilineared transfer function.

/% Revision., : 2001/01/01

void Direct_Method (S_DIGITAL_FILTER +digital, 'S_TR_FUNGTION #Hz2)

int n. nn, check_dimension;

n = digital->dimension;
check_dimension = Even_Odd_Check{n) ;

switch (check_dimension) {
case EVEN :
mm=n/2
break;
case 0DD :
m=h+1)/2;
break;

]
Expansion{nn, Hz2->d, digital->d);

Expansion(nn, Hz2->n, digital->n);

Format . void Expansion(int rn, double Hz[1[3], double tr_func[])
prototype : PRT_digfill.h
Function : Expansion process for direct method.
Return Value: none.
Variable tnn v fi ) filter dimension.
Hz[1[3] : (i ) pointer of two dimensional array contained
tarnsfer function component.
tr_func[1; { o) pointer of array contained the last
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f* transfer function, w/
/*..Revision., : 2001/01/01 */
/* + + + ' . % /

void Expansion{int nn, double Hz[1[3], double tr_func[D)
{

double left[31], right[3]:
int i, j. k. left_order, right_order;

for (i =0: i <=30; i+
leftli] = 1.0;

left_order =0;
right_order = 2;

for (i=1:10<m i) {

for (j =0 | < 30: j+)
tr_func[j] = 0.0:

for (j=0; j<&= 20 j+
right[il = HzEi3[jl:

for (j =0; j <= left_order: j+)
for &k = 0: k < right_order; k++)
tr_func[j+k] += (left[j] * rightikl).

left_order += right_order;
for {j = 0; j < left_order: j+9)
teftljl = tr_funcljl;

/* t : t } + : : ®/

/* Format : int Even_Odd_Check{int n) */

/# prototype : PRT_digfill.h */

/* Function : Return parity the given value. #/

/* Return Value: n is evne -> EVEN[defined in DFN_digfill.h] */

/% nis odd > 0DD [defined in DFN_digfill.hl */

/% Variable :m (i} evaluation value. */

[, Revision,. : 2001/01/01 */

/% 3 t + : t 1 ¥ */

int Even_0Odd_Check{int n)

{

it (h%2 =10
return EVEN;
else
return 0DD;

]

c~4 digfill_output.c

/% 1 2 3 4 5 6 7 8

ﬁ_/./_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/
A

_/ Digital Filter Design Program. )

J v
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v S
_/_/_/./_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/../_/_/_/._/_/_/_/_/_/_/_/
3 7 */

/* t t t t + + : */
/# standard include defines, */
/* 4 + t } } : t ®/
/* . t ¢ : + t + */
Y prwate include def ines. */
Jx + + + + + : E74
#include. “DFN dlgle h”
#tinclude “VAR_digfill.h”
#include “PRT_digfill.h”
/* t + + + + 4 4 */
/* static variabie defines. */
S ¥ 4 ; 1 t t t */
S 3 t : : + + : %/
J/* Format : void main(int arge, char sargy) */
/* prototype :© none */
/* Function : Main function for fft program. */
/+* Return Value: none */
/% Variable :argc ; (i ) Number of variable on the command line. */
/% wargv: (i )} Pointer of strings on the command |ine. */
/*"Revmon" : 2001/01/01 ' */
[* ¥ t */
void Output Gall(S_DIGITAL_FiLTER *dxgltal S TRJ:UNGTION *HzZ)
{

FILE#fout:

Output_1(digital);

sprintf (G_reportbuff[0], “¥n¥n"};

W Writing( CRT_DISK, G_reporthuff, 1, G_fout_report ):

Qutput_2 (digital):

sprintf (G_reportbuff[0], “¥n¥n");

W Writing( CRT_DISK, G_reportbuff, 1, G_fout_report }:

Output_3(digital->dimension, Hz2):

fout = fopen{G_out_filename, "wt"}:

File Output (fout, digital}:

felose (fout) ;
}
/* ; t + t : i . */
/* Format . void Output_1(S_DIGITAL_FILTER =digital) %/
/+ prototype : PIRdigfill.h */
/* Function :-Result output by formation type 1. ' */
/% Return Value: none */
/¥ Variable : wdigital: (i ) Pointer to structure contained digital */
/¥ component. _ */
J*..Revision,. 2001/01/01 */
[ + + + : t */
void Cutput_1 (S| DIGITAL FILTER *dlglta])
{

int i

sprintf (G_reportbuff[0], “—— Direct construction {non round part are rot unnormal ized) ——¥n¥n” )
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sprintf G_reportbuff[1].” -1 -2 3 N¥n“) .

sprintf (G_reportbuff[2],” b0 + biz + b2z + b3z + ... + bNz¥n");

sprintf (G_reportbuff[3],” H{z) = Gain "),

sprintf (G_reportbuff[4], ” -1 2 -3 -N¥n™)

sprintf (G_reportbuff[5], ” 1 +alz +a2z +alz + ... +bNz¥n¥n"™);

sprintf (G_reportbuff[8],” Gain = %21.16e¥n", digital->gaini);

sprintf (G_reportbuff[7],” N = Yd¥n”, digital->dimension):

W_Writing( CRT_DISK, 6_reportbuff, 8 G_fout_report }:

sprintf (6_reportbuff[0], ~ ) b[%2d] = % 21. 16e¥n”,
i, digital->n[il):

W Writing( CRT_DISK, G_reportbuff, 1, G_fout_report };

for (i = 1: i <= digital->dimension: i+ {
sprintf (G_reporthuff[0], “ a[%2d] = % 21.16e b[%2d] = % 21. 16e¥n”,
i, digital->d[i], i, digital->n[il):
W Writing( CRT_DISK, G_reportbuff, 1, G_fout_report }:

1
}
I + t t : + } + */
[+ Format . void Qutput_2 (S DIGITAL_FILTER =digital) */
/* prototype : PTR digfill.h *f
/* Function  Result output by formation type 2. */
/% Return Value: none */f
/% Variable : #digital: (i ) Pointer to structure contained digital %/
[ component. */
/*..Revision,, : 2001/01/01 %/
/* } + + } 1 + + */
void Qutput_2(S_DIGITAL_FILTER *digital)
{

int i

sprintf (G_reportbuff{0], * Direct construction (non round part are not normalized) ———¥n¥n" );

sprintf (6_reportbuff{1],” -1 -2 -3 -N¥n):

sprintf (G_reportbuff[2], ” 1 +blz +b2z + b3z + ... + bNz¥n™);

sprintf(G_reportbuff[31,” H(2) = Gain — ")

sprintf (G_reportbufff4l, ” -1 -2 3 -N¥n™) ;

sprintf (G_reportbuff 8], ” 1 +alz+ a2z + a3z + ... + bz¥n¥n");

sprintf (G_reportbuff[6],” Bain = %21.16e¥n”, digital->gain2);

sprintf (G_reportbuff[7],~ N = %d¥n”, digital->dimension);

W Writing( CRT_DISK, G_reportbuff, 8, G fout report };

for (i =1: i <= digital->dimension; i+ |

sprintf (G_reportburf[0], ~ al%2d] = % 21.16e b[%2d] = % 21. 16e¥n",
i, digital->d[i]l, i, digital-n2[il);
W Writing( CRT_DISK, G_reportbuff, 1, G fout_report ):

}
|
[ —— + 1 + t + 1 */
/* Format . void Qutput_3(int dimension, S_TR_FUNCTION sdigital) */
/% prototype : PTR digfill.h #/
/* Function . Result output by formation type 3. %/
/* Return Yafue: none #/
/* Variable . dimension; (i ) Filter dimension, %/
/% #digital (i ) Pointer to structure contained digital */
Jx component. */
[#,.Revision,, :© 2001/01/01 */
/% + + t 4 } t */

void Output_3(int dimension, S_TR_FUNCTION *Hz2)
{

A-68



JNC T]8400 2001-03

}

/*x
Vi3
/%
/%
/x
S
|
J*

fx
{

int i, j, check_dimension, nn:
check_dimension = Even_0dd_Check (dimension) |

switch (check_dimension) {
case EVEN :
nn = dimension / 2:
break.
case 0DD :
nn = {dimension + 1) / 2
break:
]

sprintf (6_reporthuff0], ~
sprintf{G_reportbuff1],”

¥¥n” )

Chain construction
-1

sprintf (6_reportbuff[2], ” L bkO+bk 1z + bk 2z ¥n"):
sprintf(G_reportbuff[3],” H(z) = Gain !

sprintf (6_reporthuff[4], “ k=1

spr intf{G_reportbuff[5], " 1 + ak, 1z + ak, 2z¥n¥n"},
sprintf (G_reportbuff[6],” Gain = %21, 16e¥n”, Hz2->gain),

sprintf (6_reportbufff7],” L = Yd¥n”, an).

W_Writing{ CRT_DISK, G_reportbuff, 8, G_fout_report}:

for (i=1;1 & iy {
for (j=0; j &2 je) |

sprintf (G_reportbuff[0], ~ af%2d] [%2d] = % 21.16e
i, i, Hz22=>d[i1Lil, i, J. Hz2-n[illi):
W Writing{ CRT_DISK, Gfreportbuff, 1, G_fout_report )

]

-1

Format : void File Output (FILE *fout, S_DIGITAL FILTER *digital)

prototype : PTR_digfill.h

Function : Result output by PO formation.

Return Value: none

Variable > #fout ; (i ) Pointer to FILE structure.

sdigital; (i ) Pointer to structure contained digital

component.

/A, Revision.. © 2001/01/01

void File_Output (FILE *Fout, S DIGITAL FILTER =digital)

int i:

fprintf (fout, "%¥n", digital->dimension):

for (i =1: i <= digital->dimension: i+ {
forintf (fout, “% 21.16e¥n”, digital->d[iD):

]

fprintf{fout, “%d¥n”, digital->dimension);:

" for {i = 1: i <= digital->dimension; i+ |

fprintf (fout, “% 21.16e¥n", digital->n2[i]):
}

fprintf (Fout, "% 21.16e¥n", digital->sampling_frequency):

fprintf (Fout, "% 21, 16e¥n”, digital->gain2):

c-5 digfili_util.c
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/% 1 2 3 4 b 6 7 8
TSLAS ST I TSI TSI IS ST S S S SIS ST ST
J v
_/ Digital Filter Design Program. J
J -/
_/ v
SILISS TS SIS TS S S ST S S SIS ST ST T

1 2 3 4 b 6 T */
/* + + t */
/# standard include defines. ' */
/* + + + ' + t + */
fx 1 ¢ t ¢ : + 1 */
/* private include defines. */
/* 3 + + t : + + */

#include “DFN_digfill.h™
#iinclude “VAR digfili.h”
#include "PRT_digfilt.h”

[E + + t } + : + */
/% Format : void Wlriting(int fype, #/
/e char *kstring, */
Vs int number */
/% FILE *fout) */
/* Prototype : PRT_digfill.h ‘ */
/% Description : Output strings to CRT & DISK. */
/% Return Value: none */
/* Variable - type : (i ) Output type ( GRT, DISK, CRT_DISK ). */
/% *string; (i ) Pointer array of output strings buffer. */
[ mmbar. (i ) Number of output. */
[ sfout ; (i ) File pointer of ourput file. */
/%, .Revision,, @ 2001/01/01 : */
/* + t t + + t : */
void W.¥riting(int type, char (kstring) [286], int number, FILE *fout)
{
int is
for (i =0; i < mmber: i+ ) {
it ( type & CRT ) [
printf( "%s”, string[il );
|
it ( (type & DISK} && ( fout != NULL } ) |
fprintf( fout, “%s”, stringli] };
}
}
i
Ves 3 } | } + - ! */
/% Format : void Now_Time_Set (char *xday_buff, char *time_buff) */
/% Prototype : PRT_digfill.h */
/% Description : Get now time information. */
/* Return Value: calendar time at now. */
/% Variable :#day buff; (1 ) pointer of string for day. */
J* #time_buff; (i ) Pointer of string for time. */
/%, Revision,, : 2001/01/01 */
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/% t t . t t */
time t Now_Time_Set(char wday_buff, char *time_buff)
{

time_t ci;

struct tm  *now_time:

ot = time( NULL ):

now_time = localtime{ &ct )

sprintf( day_buff, “%04d/%02d/%02d",

) now_time—>tm_year+1800,
now_time—>tm_mon+1,
now_time->tm_mday)

sprintf( time_buff, "%02d:%02d:%02d",
now_t ime=>tm_hour,
now_time—>tm_min,
now_time—>tm_sec );
return ct;
}

C-6: DFN_digfill.h

e 1 2 3 4 5 6 ] 8

ﬁJJ_/_/_/_/_/_/_/_/../_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/
: /

4 b, iy 4]

_/ Digitat Filter Design Program. : i
v )
_f _/
FSAAAS TSI TS SIS SIS SIS SIS SIS

1 2 3 4 b 6 7 */
/* */
/¥ standard prototype include. ®/
e = */

#include <stdio.h>
#include <std!ib.h>
#tinclude <string.h>
#include <memory. h>
#include <math. h>
#tinclude <time.h>

/% */
/% macro define. ®/
/* */

/* Routine check */
fidefine SUGGCESS
fidefine NOTHING 0
fidefine FAULT -1

—_

/% Switch »/

itdefine ON 1
fidefine OFF 0
/% Tilter form %/
fidefine 1IR 1
fidefine FIR 2

/% Filter type #/
#define LPF i
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fidefine HPF 2

#define BPF 3

#tdefine BRF 4

/* amplitude characteristic %/
#idefine BUTTERWORTH 1
iidefine CHEBYSHEV 2
iidefine INVERSE_GHEBYSHEV 3

/* EVEN vs ODD =/

#define EVEN 0
#define 0DD 1
/* Qutput type %/

#define PL3 1

#define NORMAL 2

/* Converged calculation Tactor */
#define EPS 1.0E-6
#idefine MAXLOOP 30000

/% Chters #/

#define INEFFECTIVE 0.0

/# Display switch in W Writing function #/

#idefine CRT 0x0001
fidefine DISK 0x0002
#idefine CRT_DISK 0x0003

/% SOR function macro */

#define SGR(O (GO *(x))
/x */
/* struct define. */
f* */
typedef struct {

int form; /% Tilter form */

int type; Jfx filter type %/

int a_character: /* amplitude characteristic */

double sampling frequency;
double cutoff_frequency_i:
double cutoff_freguency 2;

/% sampling frequency of data %/
/* 1st cutoff fregquency */
/¥ 2nd cutoff freguency %/

double stopping_frequency_t: /* Ist stopping frequency =/
double stopping frequency_2; /% 2nd stooping frequency %/

double pass_ripple;
double rejection_power:
} S_FILTER_DESIGN;

typedef struct {
double cutoff_1:
double stopping_1:
double cutoff_2;
double stopping 2.
| S_PREWARP:

typedef struct |
double real[31]:
double imagi[31];
} S_COMPLEX:

typedef struct |
int dimension;
double sampling frequency.
double di31]:

/* pass ripple */
/¥ rejection power %/

/* the Ist cutoff frequency after prewarping +/
/* the 1st stopping frequency after prewarping ®/
/* the Ind cutoff frequency after prewarping =/
/* the 2nd stopping frequency after prewarping %/

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

/# digital filter dimension %/
/* sampl ing frequency */
/% round part of digital filter */
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double nf31): /% non round part of digital filter %/
double n2[31]: /* non round part of digital filter %/
doukle gainl; /* gain (unnormal ization) */

double gain2: /% gain (normalization). #/

] S _PIGITAL_FILTER;

typedef struct |

double gain: /% gain %/

double d{i6][3]: /% round part of digital filter »/

double n[16113]: /* non round part of digital filter %/
] S_TR_FUNGTION:
/* */
/* enum define, */
/* */

typedef enum _tlog_login pb_code {
TLOG_LOGIN_EXEC=0,
TLOG_LOGIN_MESSAGE,
TLOG_LOGIN GUIT

1 TLOG login_pb_code:

C-7: PRT_digfill.h

/% 1 2 3 4 5 6 7 8
SAASSIAT IS TSI TSI ST SIS SIS S SIS SIS S
_/ ‘ _/
_/ Digital Filter Design Program. i
v v
-/ v
AL A TSI SIS IS AAT IS ST SIS SIS ST TS
1 2 3 4 b 6- 7 */
/* */
/% prototype define. */
/* */
i . : : + t 1 + */
/¥ digfill_main.c */
Vid 4 4 t 4 + + + */
extern void Print_Usage (void):
extern void Title(void):
extern int AutoMain(char #4) ;
[ + t + 1 + t i */
S digFill_read.c %/
/* t + t t ¢ 4 : */
extern int ReadFileCall {char *, S_FILTER DESIGN #):
extern int Std_Reading (FILE *, char %, int);
extern int Design_Aveilabi ity _Check (S_FILTER_DESIGN %) :
/¥ t 4 1 ' : : t */
/% digfil_lR.c */
[ } } } | } + } */
extern int HIT_Transfer_Function (S_FILTER_DESIGN %,

S_DIGITAL_FILTER =,
S_TR_FUNCTION =,
S_TR_FUNGCTION %) ;
extern void Prewarping (S_FILTER_DESIGN =, S_PREWARP )
extern int Butterworth_Dimension(S_FILTER_DESIGN *, S_PREWARP ).
extern int Butterworth L _H_Dim(doubie, double, double);
extern void Butterworth_Normal_LPF Pole(int, double, S_COMPLEX #):
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extern void Butterworth_LPF {int, double, double, S_GOMPLEX *, S_TR_FUNCTION #);
extern void Butterworth_HPF (int, double, double, S COMPLEX % S_TR_FUNGTION #);
extern void Bilinear_Transformation{int, double, S_TR_FUNGTION % S_TR_FUNCTION %) :
extern void Direct_Method(S_DIGITAL_FILTER %, S_TR_FUNCTION )

extern void Expansion{int, double [1[3], double [1}:

extern int Even_0dd Check (int) ;

/* : ; : : t + + */

/* digfili_output.c */

fi 1 - + + + + t t */

extern void Dutput_Call (S_DIGITAL_FILTER #, S_TR_FUNCTION #);

extern void  Cutput_ 1(S_.DIGITAL FILTER %) ;

extern void Qutput_2 (S_DIGITAL_FILTER %} .

extern void Cutput_3(int, S_TR_FUNCTION #):

extern void File_Output(FILE *, S_DIGITAL_FILTER %)

S : t 1 t : : : */

S digfill_util.c #/

/% + t + t t : t *

extern void W Writing(int, char (%) [266] ,int, FILE %

extern time_tNow_Time_Set (char # char *}:

c-8: VAR digfill.h

/* I——2 3 4 5 6 7 8

j_/_/_/_/_/_/;_/_/_/_/_/_/./_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/JJ_/_/_/

v

_/ Digital Filter Design Program. /

J /

J _/

SIS AT SIS TSI SIS IS TSI SIS SIS IS ST
1 2 3 4 5 6 T */

/¥ = */

/* extern define. */

/* */

#ifdef DIGFIL1_MAIN

#define EXT
telse
#define EXT extern

endif

J */

/% varriable define. . */

/¥ */

/* AR R R */

/% global. */

/*++FH—FH—HH—H4—FH—H+H44H+PH—HHH4HH44+H4—FHFH—H4—H4—I+PHPH4—H+*/

/* output file name and type */
EXT char G_out_filename[256] :

[ string array of reading parameter item */
#ifdef DIGFIL1_MAIN
char *G_parameter_item[] = {

“FILTER_TYPE: :::z:itzinerze
“AMPL I TUDE_CHARACTERESTIG: : :
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“18T_STOPPING_FREQUENCY:::::z:ii: o
“2ND._CUTOFF_FREQUENCY:::::
“2ND_STOPPING_FREGUENGY: ::

"REJECTION POWER:::::::::::iiiz:ii:
"DIGF{L2_FORM_OUTPUT_FILENAME:::::" };

fielse

extern char *5_parameter_item[];

fendif

/* message buff array for W ¥ritinglin armaxi_util.c] function %/
EXT char G_reporthuff [10] [256] ;

/* file pointer for W.Writing[in armaxi_util.c] function %/

EXT FILE *6_fout_report.: g

/* }

fundet EXT

/* : +
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D Digital Filtering Tool ZRZSALYR k

D-1: digfil2_main.¢

J# 1 2 3 4 5 6 7 8
LS AT IS LTS SSA TSI ST SIS S A SIS SIS S
vy J
_/ Digital Filtering Tool to Binaly Data File with the Parameter outputed _/
_/ by DIGFIL1. ' /
A ‘ _/
_/ _/
SLASIT SIS TS ST TSI SIS SSSAASSSSST TS S
1 2 3 4 5 6 7 */
Fis + 4 } t t t 1 */
/* MAEN FUNCTION SETTING. %/
/x t t : + ; t 4 */
#define DIGFILZ_MAI
/% t ; */
/% standard include defines. */
/% t ¢ ¢ + t t + */
/* + : } : 1 + + */
/* private include defines. */
/x + : t : t t ; */
#tinclude "DFN_digfil2.h"
tinclude "VAR_digfil2.h”
#include “PRT_digfil2 h”
/% } + + t t + + */
/* static variable defines. */
/% + + t } t : + */
S_PROCESSING processing;
S_FILTER filter:
/% y t + t t */
/* Format : void main(int arge, char s*argv) */
/* prototype  none */
/* Function . Main function for fft program. */
/* Return Value: none */
/* Variable carge ; (i ) Number of variable on the command line. %/
/¥ #targv; (i ) Pointer of strings on the command |line. */
[*..Revision., : 2001/01/01 */
FEs } 4 } + t ! } */

void main{int arge, char *#argv)

{
int check:
if Carge 1=3) |
Print_lisage(};
exit(0):
}
Title();

if ( (G_fout_report = fopen(argvi2], “wt™)) == NULL } {
printf{ “Fatal Error: Cannot open the report file [%s]!! ¥n”, argv[2] ):
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exit(®:
}

check = AutoMain(arav) .

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

NORMAL TERMINATION ¥n¥n") |

} else |
sprintf {6_reportbuff 0],
" ABNORMAL TERMINATION ¥n¥n”) ;

]

W Writing (CRT_DISK, G_reportbuff, 1, G_fout_report):

folose{6_fout_report) .

/* t + + + t */
/% Format . void Print_Usage (void) */
/% prototype © PRT _digfil2. h */
/* Function : Display Usage */
/* Return Value: none %/
/* Variable ' none %/
/%, Revision,, : 2001/01/01 */
/* t + + + t 4 4 #/
void Print_sage(void) |

printf{ "Usage:¥n" );

printf{ ” digfil2.out ocontrol_filename report_filename¥n” );

printf{ ” control_filname: path of job file.¥n” ):

printf( " report_filnema : path of report file ¥n¥n” )
}
/* 1 : + ' + + t */
/* Format : void Title(void) */
/* prototype : PRT_fft.h */
/* Function . Display Title #/
/* Return Value: none */
/¥ Variable  none */
/%*,.Revision,, : 2001/01/01 %/
/¥ + + + + b + + */

void Title(voidy [

pr intf ("¥n¥n") |
printf (S /S S S S SSSASTSTSSSSSTSSSLTSSSTSTSTST Pn”)s

printf("_/ _¥n"™);
printf("_/ DIGFIL2: DIGITAL FILTERING TOOL TO BINALY DATA FILE WITH THE ¥y
printf ("_/ PARAMETER OUTPUTED BY DIGFILt _f¥n").
printf{"_/ ) ¥ ;
printf ("_/ Version 1.01 : 2001/01/07 © transplantation from PG version. Wi WF
printf ("_/ /")

printf("_/ /S S S ST S TSI )
printf ("¥n¥n");

}

/¥ + 4 : — + + t %/
/* Format > int AutoMain(void) %/
/* prototype : PRT_digfii2.h */
/* Funetion : Execution Gontrol */
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/* Return Value: normal termination -> SUCCSESS[defined in DFN_digfil2.h] +/

FES abnormal termination —> FAULT [defined in DFN_digfil2.h] =/
/* Variable tsxargy; (i) Pointer of strings on the command line. */
/*,.Revision,, : 2001/01/01 */
I t 4 1 ' + + + */
int AutoMain(char #kargv)
{

FILE © #fip_control;

char setup_filename [256] ;

int count, check:

char answer .

/% Initialize %/
count = O;

/* Job control file open #/
if ( {(fin_control = fopenfargv[1], “rt™)) == NULL) [
printf( “Fatal Error: Gannot open the control file [%s]!! ¥n”, argv[i] )

return FAULT:

/% Roop process #/
vhile ( !feof (fin_control) } {
count++;
fscanf (Fin_control, “%s”, setup_filename) .
if ( feof (fin_control) )} {
break:
]

sprintf( G_reportbuff[0], “¥n¥n” ).
sprintf( G_reportbuff[1],

“— DIGFIL2 Execution
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, &processing, &Filter) == FAULT) {
continue;
}

check = FilteringCall (8processing, &Filter).
]

fclose (Fin_control) ;

return check:

D-2: digfil2_read.c

/* 1 2 O 4 5 6 7 8
dAAI LTSS S ST ST ST ST ST S TS S S S S SSSSS
_f /
_/ Digital Filtering Tool to Binaly Data File with the Parameter outputed _/
_/ by DIGFIL1. Wi
) "
) o
SIS S TS TS ST S A ST ST TS S ST ST S TS TS TS S

1 2 3 4 b 6 7 %/
Vi } : t */
/* standard include defines. */
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/¥ */
% + 4 4 + t 4 */
/* private include defines. */
/% + t } : : 1 : */
#include "DFN_digfil2. h”

#include "VAR_digfil2.h"

#include "PRT_digfil2. h”

[k } t + + */
/* Format : int ReadFileCall (char *filename, */
Vi S_PROCESSING #processing, */
/* S_FILTER #filter) */
/* Prototype : PRT_digfilZ.h */
/* Discription : Reading job file and setting parameter. */
/* Return Value: normal termination ~> SUCCSESS[defined in DFN_digfil2. h] =/
/o abnormal termination —> FAULT  [defined in DFN_digfil2. h] =/
/* Variable . *filename ; (i ) pointer to filenmae buffer. */
/¥ sprocessing; ( o) pointer to structure contained processing*/
/* components, */
/* *filter ; { o) pointer to structure contained filter */
/* design. ’ ®/
f*..Revision,, @ 2000/01/01 */
/* : ' 3 #/

{

int ReadFileCall (char *filename, S_PROCESSING *processing, S_FILTER *Tilter}

FILE #fin_setupfile, *fin_filter, *fin_data, *fout_test;
char input_buff [256] ;

int i, J, check;

int usual_number ;

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

/% Initialize =/
memset {processing, 0x00, sizeof (S_PROCESSING)):
memset (filter, 0x00, sizeof (S_FILTER)):

/* Reading parameter in setup Tile %/
for (=050 <7 i) | :
if ( Std_Reading(fin_setupfile, input_buff, i) == FAULT ) |
sprintf (G_reportbuff[0], “Error: Format of setup file is unsuitable.¥n™);
goto ERROR_RECOVERY:
}
switch (i ) |

case 0: /% Filter filename #*/

if ( (fin_filter = fopen{input_buff, “rt")) == NULL } {
sprintf {G_reportbuff[0], “Cannot open the filter file.¥n” ):
goto ERROR_RECOVERY:

] else [
strepy (processing=>filter_name, input_buff).
check = Filter_File_Reading{fin_filter, filter);
felose (fin_filter)
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if ( check == FAULT ) [
sprintf (G_reportbuff[0],
“Filter file [ %s ] is not aveirable file.¥n", input_buff);
goto ERROR_RECOVERY;
}
1

break;

case 1. /% Reading record length of binary time series */
prosessing—>input_byte = atoi (input_buff},;
if ( processing—>input_byte != 2 &% processing->input_byte 1= 8 ) {
sprintf (G_reportbuff{0],
“Illegal value as record length of the input time series data.¥n™);
goto ERROR_RECOVERY;
}

break;

case 2: /#* Input fiiename %/
if { (fin_data = fopen(input_buff, “rb")) == NULL ) {
sprintf (G_reportbuff 0],
“Cannot open the time series data file.¥n" );
goto ERROR_RECOVERY;
} else {
stropy (processing->input_name, input_buff):
prooessing->total_number = Binary_File_Check (fin_data, processing->input_byte);
felose(fin_data) ;
if { processing—>total_number = -1 ) {
sprintf (6_reportbuff[0]
“Probably, [ %s ] is not binary data file with %d byte¥n”,
input_buff, processing->input_byte);
goto ERROR_RECOVERY:
1
}
usual_number = progessing—>total_number ;
break:

case 3: /% Skip number %/

processing->skip_number = atoi (input_buff):

if ( processing->skip_number < 0 || processing->skip_number > usual_number ) |
sprintf (G_reportbuff[0], “lllegal value as skip number.¥n”):
goto ERROR_RECOVERY.

)

usual_number -= processing->skip_number:

break.

case 4. /* Processing number #/
if ( stremp(input_buff, “MAX™) ==0) {
processing=>processing_number = usual_number;
} else [
processing—>processing_number = atoi {input_buff);
if ( processing—>processing_number <= ¢ ||
processing->processing_number > usual_number) [
sprintf (G_reportbuff[0], “lllegal value as processing number.¥n™);
goto ERROR_REGOVERY;
}
}
break;

case 5: /* Output record length of binary time series /
processing->output_byte = atoi (input_buff);
if { processing->output_byte != 2 &% processing->output_byte != 8} |
sprintf (G_reporthuff[0],
“1llegal value as record length of the output time series data. ¥n™);
goto ERRGR_RECOVERY:
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)

break;

case 6: /* output filename =/

if ( (fout_test = fopen(input_buff, "wb")) == NULL ) [
sprintf (G_reportbuff[0], "Unsuitable Output File Name.¥n"}:
goto ERROR_REGOVERY:

)

folose (fout_test):

stropy {processing—>output_name, input_buff):

break:

}

sprintf {G_reportbuff[01, “¥nProcessing Number = %d¥n”, processing->processing_number);
W Writing (CRT_D!SK, G_reportbuff, 1, G_fout_report):

/* Output filter characteristic #/
Output_2(filter):

folose {fin_setupfile);
return SUCGESS;

ERROR_RECOVERY:
W_Writing (CRT_DISK, G_reportbuff, 1, G_fout_report).
folose (Fin_setupfile);
return FAULT;

|
/* t t t 3 + + + */
/* Format : long Binary_File_Check(FILE *fin, int byte) */
/* Prototype : PRT_digfil2.h &/
/% Discription : Check of binary file. %/
/% Return Value: normal termination -> number of data */
/* abnormal termination —> -1 */
/* Variable : #fFin; {i } file pointer of data file. %/
V£ byte; (i } byte of data. */
/*..Revision,, @ 2001/01/01 %/
VEs + t + t t } . */
Jong Binary_File_Check (FILE *fin, int byte}
{

int i_dummy;

long file_size, data_number:

double di_dummy, d2_dumay;

fseek{fin, 0, SEEK_END):

file_size = Ttell (fin);

di_dummy = (double)file size / {double)byte:

d2_dumy = floor (d1_dummy) ;

it ( di_dummy != d2_dummy )} {

return -1;

}

data_number = file_size / byte:

return data_number:
]
/* } t : ! } ! 4 */
/* Format . int Filter_File_Reading(FILE *fin, S_FILTER *filter)} */

A-81



JNC TJ8400 2001-3

/* Prototype : PRT_digifl2.h */
/# Discription : Reading filter parameter and check the components. */
/¥ averaging. */
/% Return Value: normal termination -> SUGCSESS[defined in DFN_digfil2.h] #/
Jx abnormal termination —> FAULT [defined in DFN_digfil2.h] */
/* Variable :%fin  : (i ) Pointer to FILE structure. #/
[* *fiiter: ( o) Pointer to the structure contained filter */
/% components. */
/. Revision., @ 2001/01/01 */
/x } . + t t 3 + */
int Filter_File_Reading(FILE *fin, S_FILTER *fiiter)

{

char input_buff[2561;
int i

if ( Std_Reading2(fin, input_buff) = FAULT ) {
goto ERROR_RECOVERY:
]

filter—>denominator_order = atei (input_buff);
if (filter->denominator_order < 0 || filter—>denocminator_order > 100 ||
sinput_buff < '0" || *input_buff > '9") |
sprintf (G_reportbuff[0], “lllegal value as rounde part order.¥n");
goto ERROR_RECOVERY:
}

for (i = 1; i <= filter—>denominator_order; i+) |
if ( Std_Reading2(fin, input_buff) == FAULT ) [
goto ERROR_RECOVERY:
}

filter->denominator[i] = atof (input_buff):

if (xinput_buff < '~ || *input_buff > '9") {
sprintf (G_reportbuff[01, “1llegal value as rounde part parameter.¥n”):
goto ERROR_RECOVERY:

if ( Std_Reading?(fin, input_buff} == FAULT } {
goto ERROR_RECOVERY:

1 -

filter->numerator_order = atoi (input_buff);

it (fiiter->numerator_order < 0 || filter->numerator_order > 100 }|

*input_buff < 0" || *input_buff > '9") {

sprintf (G_reportbuff[01, "lliegal value as non rounde part order.¥n"};
goto ERROR_REGOVERY:

1

for (i = 1:; i < filter—>numerator_order; i++) [
if { Std_Reading?(fin, input_buff) = FAULT ) [
goto ERROR_RECOVERY:
}

filter->numerator[i] = atof (input_buff):

if (*input_buff < '-" || *input_buff > '9") |
sprintf(G_reportbuffi0], “Illegal value as non rounde part parameter.¥n”):
goto ERROR_RECOVERY.

if ( Std_Reading2(fin, input_buff) == FAULT ) |
gote ERROR_RECOVERY;
1
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filter->sampling_frequency = atof (input_buff):
if (filter->sampling_frequency ¢= 0 || filtter->sampling_frequency > 1, 7E308 |
#input_buff < "~ || =input_buff > "9} {
sprintf (G_reportbuff{0J, "Illegal value as sampling frequency. ¥n”)
goto ERROR_RECOVERY;

if { Std_ReadingZ(fin, input_buff) == FAULT ) |
goto ERROR_RECOVERY:
}

filter->gain = atof {input_buff);
if (Filter->gain <= 0 || filter->gain > 1.7E308 || _
winput_buff < ’=' |} *input_buff > '9") {
sprintf (6_reportbuff(0, “|llegal value as filter gain. ¥n");
goto ERROR_RECOVERY:
}

return SUCCESS,;
ERROR_RECOVERY:

W_Writing(CRT_DISK, G_reportbuff, 1, G_fout_report):
return FAULT:

}
/* + + t 1 + : 1 */
/* Format : int Std_Reading (FILE *Fin, char xreturn_buff, int counter) */
/% Prototype - PRT_digfil2.h =/
/% Discription : Standard reading function to setup file. %/
/% Return Value: normal termination -> SUCCSESS[defined in DFN_digfil2. h]l #/
Vi abnormal termination -> FAULT  [defined in DFN_digfil2.h] */
/¥ Variable : *fin ; (i ) file pointer to setup file. */
/¥ sreturn_buff: { o) string buffer pointer for reading para— */
iz meter. */
/% counter (i ) logical ID of parameter. */
/¥, Revision,. : 2001/01/01 #/
[ ; t ; t } : ' */
int Std_Reading(FILE *fin, char *pirl, int counter}
{

char tmp_buff1{256];

int check:

check = fseanf (Fin, “%s %s”, tmp_buffl, ptri};

sprintf( 6_reportbuff[0], “%s %s¥n", tmp_buffl, ptrl ):

W_Writing( CRT_DISK, G_reportbuff, 1, G_fout_report ):

if ( (check 1= 2) || (stremp( tmp_buffl, G_parameter_item[counter]) 1=0) ) |

return FAULT:

}

return SUCCESS;
}
/% t t t : t : t */
/% Format : int Std_Reading2{FILE *fin, char sreturn_buff) */
/% Prototype : PRT_digfil2.h */
/% Discription : Standard reading function to filter file. */
/* Return Value: normal termination -> SUGCSESS[defined in DFN_digfil2.h] #/
VEs abnormal termination —> FAULT  [defined in DFN_digfil2.h] =%/
/% Variable : #Fin v (i ) file pointer o filter file. */
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f* *return_buff; ( o) string buffer pointer for reading para- */
/* meter. */
/x.Revision,. @ 2001/01/01 */
VEs t } + + t+ + */

int Std_Reading?(FILE #fin, char *ptrl)
|

char tmp_buff1[256] ;
int check:

check = fscanf(fin, “%s”, ptri);

if ( check 1=11} {
sprintf {(&_reportbuff[0), “Error: Format of filter file is unsuitable ¥n"};
return FAULT;

|

return SUGCESS;
}

D-83: digfil2_output.c

Vi 1 2 3 4 5 6 7 8
jJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ
: /
_/ Digital Filtering Tool to Binaly Data File with the Parameter outputed _
_/ by DIGFIL1. . W
v _/
vy /
SIS TS ST LTSS TSI ST S
1 2 3 4 b 6 7 */

/% t ¥ 1 */
/#* standard include defines. */
/* + + . t + t + */
/* : : + + i : ; */
/* private include defines. */
/* 1 } i + : t : */

#include “DFN_digfil2 h”
#include “VAR_digfil2.h”
#include "PRT_digfil2.h”

[ : + t */
/* static variable defines. */
/* t + + t t + t */
* 4 ; t : f t : */
/% Format : void OQutput_2(S_DIGITAL_FILTER *digital) */
/* prototype : PTR_digfil2.h */
/* Function . Result output by formation type 2. #*/
/#* Return Yalue: none */
/% Variable . «fFilter; (i ) Pointer to structure contained digital */
/% component, %/
/*..Revision.. : 2001/01/01 Y
/¥ 4 } t + + + 4 %/
void Qutput_2(S_FILTER *filter)
{

int i

int max_dimension;
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max_dimension = max {filter—>denominator_order, filiter->numerator_order):

sprintf (G_reportbuff{0], "¥n") .

sprintf (6_reportbufflll,” -1 -2 -3 —N¥n");
sprintf (G_reportbuff[2],” 1 +blz.+ b2z + b3z + ... + bNz¥n");
sprintf (G_reportbuffl3].” H(z) = Gain ¥n") ;
sprintf(G_reportbuff{4}, ” -1 -2 3 —N¥n");
sprintf (G_reportbuff[51, " 1 +alz + a2z + a3z + .., + blz¥n¥n"):
sprintf (G_reportbuff[6], " Gain = %21.16e¥n", filter—>gain};
sprintf(G_reportbuff[71,” N = %d¥n”, max_dimension) .

sprintf (G_reportbuff[8],” Fs = %21, 16e¥n”, filter->sampling_frequency }.

W %riting{ CRT_DISK, G_reportbuff, 9, G_fout_report ):

for {i =1, § <= max_dimension; i+)} [
sprintf (G_reportbuff[0], ” al%2d] = % 21.16e b[%2d] = % 21. 16e¥n”,
i, filter->dencminatorli]), i, filter->numeratorfil):
¥_Writing( GRT_DISK, G_reportbuff, 1, &_fout_report };

D-4: digfil2_make.c

/% i 2 3 YR 6 7 8
FIIAT IS TSI ST SIS S ST SSS AT AT SIS TS S
_ _
_/ Digital Filtering Tool to Binaly Data File with the Parameter outputed /
_/ by DIGFIL1. 7
iy v
i v
SIS SIS ST TSI SIS IS ST S ST

1 a 3 4 5 6 7 */
/* 4 ; */
/* standard include defines. #*f
/% t + i t + + : */
/* : + } } t e : */
/# private include defines. #/
/* t t + t + t + */

#include “DFN_digfii2. h”
finclude "VAR_digfil2. h"
#include “PRT_digfil2. K"

Vi } t + t } 4 : */
/+ Format ©int FilteringCall (S_PROCESSING *processing, */
/* ‘ S_FILTER *filter) */
/* Prototype : PRT_digfil2.h */
/% Discription : Execution process of filtering. */
/* Return Value: normal termination —> SUCCSESS[defined in DFN digfil2.h] */
/% abnormal termination —> FAULT [defined in DFN_digfil2.h] =*/
/* Variable  : #processing; {i ) pointer to struciure contained processing+/
/% components. */
/% *filter ; {i ) pointer to structure contained filter */
/% design. */
/%, .Revision., :© 2001/01/01 */
/* t f + . %/

int FilteringCall (S_PROCESSING #processing, S_FILTER #filter)

A-85



JNC TJ8400 2001-3

{
short s_value, s_output;
int i’
time_t start_time, end_time:
char day_buff[32], time_buffl32]:
double previous_input[100}, previous_cutput[100];
double dummy_d1, current_data, d_output;
double require_time;
FILE ~ *fin, *fout:

/% Initialization */
for (i =1; i <= 100; i+9) |

previous_input[i] = previous_output[i] = 0.0;
}

/* Start time setting */

start_time = Now_Time_Set (day_buff, time_buff):

sprintf(G_reportbuff[0], "¥nStart of Calculation = %s %s¥n”, day_buff, time_buff);
W_Writing (CRT_DISK, G_reportbuff, 1, G_fout_report):

/* Input file open and binaly data skipping */
fin = fopen(processing—>input_name, “rb”):
fseek (fin.. processing—>skip_number, SEEK_SET):

/* Qutput file open */
fout = fopen (processing->output_name, “wb”):

/% Main execution */
switch { processing—>input_byte ) {

case 2
switch ( processing—>output_byte) {
case 2
for (i =1: i <= processing—>processing_number; i+ {
fread(&s_value, 2, 1, fim:
current_data = (double}s_value;
d_output = System_Fifter (filter
previous_input,
previous_output,
current_data) :
s_output = {int)d_output.:
fwrite{&s_output, 2, 1, fout):
1
break;
case 8 :
for (i =1:; i <= processing->processing_humber: i+ {
fread{&s_value, 2, 1, fin):
current_data = (double)s_value:
d_output = System_Filter (filter,
previous_input,
previous_output
current_data) ;
fwrite (&d_output, 8, 1, fout):
}
break;
}
break:
case 8 :

for (i = 1; i ¢= processing—>processing_number; i+t) |
fread (§current_data, 8, 1, fin):
d_output = System_Filter (filter,
previous_input,
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previous_output,
current_data) ;
fwr ite(&4d_output, 8, 1, fout):
]
break.
]

/* End time setting */

end_time = Now_Time_Set (day_buff, time_buff):

require_time = difftime(end_time, start_time):

sprinif(6_reporthuff[0], "End of Execution = %s %s¥n”, day_buff, time_buff):
spr intf (6_reportbuff[11, “Requirement Time = %f [sec]¥n”, require_time):
W_Writing (CRT_DISK, G_reportbuff, 2, 6_fout_repori);

fclose (fin):
felose (fout) :

return SUCCESS;

}

[+ t } + + t t t %/
/* Format : double System_Filter (S_FILTER =*filter, */
/¥ double *previous_input, */
Vi ~ double *previous_output, */f
/* double current_data) */
/* Prototype : PRT_digfil2.h */
/% Diseription : Execution process of filtering. (sub routine) */
/* Return Value: calcurated value. */
/* Variable : xfilter ; (o) pointer to structure contained */
/% filter design. */
/e #previous_input ; (i/o) pointer to array of previsou input #*/
/¥ data. */
/T sprevious_output; (i/o) pointer to array of previsou output #/
Vi data. */
/¥ current_data : {i ) current reading data. */
/%, .Revision,, @ 2001/01/01 */
/x ¥ + + } 4 t ¥ */

double System Filter {(S_FILTER #Filter,
double #previous_input
double *previous_output,
double current_data)

int i
double y:

y = current_data:

for (i =1, i <= filter—>numerator_order; i+}
y += filter->numerator[i] * previous_input[i]:

y *= filter—>gain;

for (i = 1; i <= filter->denominator_order; i+
y —= filter->denominator[i] * previous_output[il:

for (i = filter—>denominator_order; i >= 2. i~=)
previous_outputli] = previous_output[i-1]:

for (i = filter—>numerator_order: i >=2; i—-)
previous_inputl[i]l = previous_input[i-1];
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previous_output[1]
previous_input[1]

'Y
current_data;

T n

return y:

}

/% t : t : + } t %/
/* Format : void Monitor (void) */
/% Prototype : PRT_digfii2.h #/
/* Discription : Monitoring. %/
/% Return Value: none. %/
/* Variable  : none. */
/*..Revision,, 2001/01/01 */
/* £ t + ! ! : */

void Monttor(vo;d)

{
sprintf (G_reportbuff[0], "0"):
W_Writing(CRT, G_reportbuff, 1, G_fout_report):
sleep(1):

D-5: digfil2_util.c

/* 1 2. 3 4 5 6 7 8
_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/
v v
_/ Digital Filtering Tool to Binaly Data File with the Parameter outputed /
_/ by DIGFILI, v
vy v
v -/
_/_/_/_/_/_/_/_/_/_/_/_./.././_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/J_/_/../

!. u -r v u */
/% 4 ; + : 4 : 4 */
/#* standard include defines. ' */
[ : t + t t : : */
/x 4 t t + . : + */
/* private include deflnes */
[* + t t + : 4 */

#include “DFN dlgf:lz h”
#include “VAR_digfil2. h"
#include “PRT_digfil2.h”

/x + + + + 4 ¢ + */

/* Format : void W Writing(int type, */
/* char =xstring, */
/% int number */
/* FILE *fout) ' */
/% Prototype : PRT_digfil2.h */
/# Description : Output strings to CRT & DISK. */
/% Return Value: nene */
/# Variable D type o (i ) Output type ¢ CRT, DISK, GRT_DISK ). */
/x «string; (i ) Pointer array of output strings buffer. */
/* nusber; (i ) Number of cutput. */
/* *fout : (i ) File pointer of ourput file. */
/*..Revision,, 2001/01/01 */
/¥ + } + + 1 */

void W ertlng(lnt type, char (*strlng)[256] int number, FILE =*fout}
{
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[*
/*
J*
[*
/¥
/*
/*

/*
{

int i

for (i =0; i <number; i+ ) |
if ( type & CRT ) {
printf({ “%s”, string[il J:
}

it ( {type & DISK) && ( fout != NULL) ) {
fprintf( fout, "%s”, stringlil ):
)

Format : void Now_Time_Set(char *day_buff, char *time_buff)

Prototype : PRT_digfil2.h

Description : @et 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,. @ 2001/01/01

time_t MNow_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/%02d",
now_time=>tm_year+1900,
now_time->tm_mon+1,
now_time->tm_mday) :

sprintf( time_buff, "%02d:%02d:%024",
now_time->tm_hour,
now_time->tm_in,
now_time->tm_sec };

return ct:

D-6: DFN_digfil2.h

/%
4

_/ Digital Filtering Tool to Binaly Data File with the Parameter outputed

v
vy
v

*/
*/
*/
*/
*/
*/
*/
*/
*/

0

1 2 3 4 5 6

by DIGFILI.

/%

2 3

/* prototype define.

/*
[

/% digfil2_main.c

[
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extern void Print_Usage (void) ;

extern void Title{void):

extern int AutoMain (char *%) .

/x : 4 t + 4 } : */

/% digfil2_read. ¢ */

/* S : + t t 4 + */

extern int ReadFileCall (char * S_PROCESSING *, S_FILTER #);

extern long Binary_File_Check (FILE %, int);

extern int Filter_File_Reading (FILE %, S_FILTER *):

extern int Std_Reading (FILE %, char %, int};

extern int Std_Reading2 (FILE *, char %) .

/* ; 3 t t 1 : + */

/* digfil2_make.c */

J* t : t + 1 1 ¢ */

extern int FilteringCall (S_PROCESSING #, S_FILTER =),

extern doubleSystem_Filter (S_FILTER *, double * double % double):

extern void Moni tor (void) :

Ve 3 t . } + + + */

/e digfil2_util.c */

/* . + 4 t + + ' */

extern void W_Writing(int, char (¥)[256] ,int, FILE *};

extern time_tNow_Time_Set(char * char #);

D-7: VAR _digfil2.h

e 1 2 3 4 5 6 7 8

AL ST LTI S LTTISS ST SIS SIS ST ST

/ A

_/ Digital Filtering Tool to Binaly Data File with the Parameter outputed /

_/ by DIGFILI. )

v _/

/ v

SIS SIS S S STST SIS ST S ST S ST
1 2 3 4 5 6 7 */

[x == */

/% extern define, ®/

/% */

#itdet DIGFIL2_MAIN

#define EXT
flelse
fdefine EXT extern

fendif

/* */

/* varriable define. */

/% */

IR R O B B A B o e e e e S

/% global. */

/*W%W%H%W*/

/* output file name and type */
EXT char G_out_filename[256]:

/* string array of reading parameter item */
#ifdef DIGFILZ_MAIN
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char *G_parameter_item[] = |
“FILTER_FILE_BY DIGFIE :zecriroii™,
“INPUT_RECORD_RENGTH{2/8) :::::i:::”
“"BINARY _DATA_FILE: :z::scoozinizot”
“SKIP DATA::::::zoiornisnses
“NUMBER_OF DATA::::::::iroisounnty
“QUTPUT_RECORD_LENGTH{(2/8) :::::::
“OUTPUT_DATA_FILE::z:rizzoroinee:

ftelse

extern char *0_parameter_item[]:

Hendif

/% message buff.array for W.MWriting[in armaxi_util.c] function */

EXT char G_reportbuff[103 [256];

/# file pointer for W Writing[in armaxi_util.c] function %/

EXT FILE *G_fout_report:

/% ¥ } t + + + } #/

#undef EXT

[* t . . t + t } x/
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E PO3 a¥dSLYRb

E-1 pod_main.c

* 1 2 3 4 5 6 7 8
SASLIS LI SIS IS ST IS TS ST TSI TSI SIS ST TS
J/ /
_/ Freauency Characteristic Calculation Proguram P03, )
J _/
J vy
SIS LTI SS LTI ST LTSS SIS TS TS ST TS SIS ST T
1 2 3 4 5 6 7 *f
[% ' : 2 t : ; ; */
~ /* HAIN FUNCTION SETTING. */
/* + } } } 4 + + %/
#idefine PO3_MAIN
/¥ + ; : + ¢ 4 t %/
/* standard include defines. */
Vi + 4 4 + + : : #/
/* t t : ' : t } */
/® private include defines. */
/% + : + : t + t */

#include “DFN_po3. h”
#include “VAR_po3. h”
#include “PRT_po3. h”

/* + 4 + + + + t */
/# static variable defines. */
/% + + + + } + + */
S_PROGESS I NG progessing;

S_FILTER filter;

S_QUTPUT output;

/% = : = : : : : %/
/* Format > void main(int arge, char sekargv) */
/* prototype : none */
/* Function : Main function for fft program. */
/* Return Value: none */
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/% Variable carge ; (i ) Number of variable on the command line. */
/% s¢argv, (i ) Pointer of strings on the command line. %/
J*..Revision,, @ 2001/01/01 */
[ ' t + + : + : */

void main{int arge, char #targv)

[

int check:

if (arge 1=3) {

Print_Usage(:

exit(0):

TitleO:

if ( {8_fout_report = fopen(argv[?], “wt™)) = NULL ) {

printf{ “Fatal Error: Cannot open the report file [%s]!! ¥n”, argv[2] );:

exit(:

check = AutoMain{argv):

it ( check == SUGCESS ) |

sprintf{G_reportbuff[0],
- NORMAL TERMINATION ¥n¥n"} ;

} else {
sprintf (G_reportbuff[01,
" = ABNORMAL TERMINAT(ON ¥ri¥n") ;

W Writing (CRT_DISK, G_reportbuff, 1, G_fout_report).

fclose (G_fout_report}:

/% t + } : } 4 t */
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[
/x
/*
/x
x

Format : void Print_Usage{void)
prototype : PRT_po3.h

Function  : Display Usage

Return Value: none

Variable : none

¥ Revision.. © 2001/01/01

/%

void Print_Usage{void) [

Sk
/%
/%
/*
S
Jx

printf( “Usage:¥n" };

printf( ” pod.out control_filename report_filename¥n” ):

printf( ” gontrol_filname: path of job file.¥n” );
printf{ report_filnema : path of report file.¥n¥n” ):
Format : void Title{void)

prototype : PRT_po3.h
Function : Display Title
Return Value: none

Variable : none

/*..Revision,, : 2001/01/0

/*

void Titte{void) [

printf ("¥n¥n"):

*/
*/
*/
*/
*/
#
*/

*/

*/
*/
*/
*/
*/
*/

printt "/ /ST SIS S ST SST SIS TS SIS S S ST ST Py

printf("_/

")

printf("_/ P03: FREGUENCY CHRACTERISTIC CALCULATION PROGRAM WITH THE PARAMETER _/¥n™);

printf("_/ QUTPUTED BY DIGFIL1
printf ("_/

printf{"_/ Version 1.01 : 2001/01/01 : transplantation from PC version.

printf{"_/

_Mn"y);
),
¥y
")

printf("_/ /S S S S TSI S TSI IT TS SIS TSI IS ST TS ST ST s

printf ("¥n¥n")

A-94



JNC TJ8400 2001-3

Vi

Format ; int AutoMain{void)
prototype : PRTpod.h

Function . Execution Control

Return Value: norma} termination -> SUCGSESS[defined in DFN_digfil2.h]
abnormal termination —> FAULT  [defined in DFN_digfil2. h]

Variable : #wkargv; (i ) Pointer of strings on the conmend line.

/*..Revision., - 2001/01/0%

/¥

int AutoMain(char ssargv)

{

FILE *fin_control, *fout_result;
char setup_filename [256] ;
int count, check:

/% Initialize %/

count = 0;

/# Job control file open #/

- if ( (fin_control = fopen(argvi1], “rt")} = NULL) [

*/
*/
*/
#*/
*/
*/
*/
*/
*/

printf{ “Fatal Error: Carnct open the control file [%s]!f ¥n", arsv[1] )

return FAULT;

/* Roop process */

while ( ifeof (Fin_control) ) |
count+;
fscanf (fin_control, "%s”, setup_filename};
if ( feof (Fin_control) ) {

break;

sprintf( G_reportbuffl0], “¥n¥n" ).
sprintf ( G_reportbuff[1],

“— P03 Execution
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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, 6_reportbuff, 4, G_fout_report );

it ( ReadFileCall (setup_filename, &processing, &filter) = FALT) [

continue;

/* memory assigrment %/

filter. nyquist_frequency = filter. sampling_freguency / 2.0;

processing. decade = (int) (logl0(fi lter. nyquist_frequency / processing. minimum_fregquency }) + t:
output, sampling_peint = processing. mesh * processing. decade + 1;

output. frequency = (double #*)cal loc({output. sampling_point+1), sizeof (double));

output. psd
it ( output, frequency == NULL. |] output.psd = NULL ) |

sprintf (6_reporthuff[0], "Fatal conditions with Out of memory¥n” );
W Writing (CRT_DISK, G_reportbuff, 1, G_fout_report):

continue:

1

(double *)calloc({output. sampling point+1}, sizeof (double));

}
Psd_Output (&processing, &output) ;
Psd_Calculation (8processing, &Filter, Routput):
Psd_Output (8processing, &output);
free (output. frequency) :
free (output. psd) ;

}

fclose(fin_control) ;

return SUCCESS,

E-2 po3_read.c

fx 1 2 3 4 b & 7 8
j_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/./_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/
A

_/ Frequency Characteristic Calculation Proguram P03, i
_/ A
vy v
SIS SIS AT T SIS SIS TSI S SIS TSI
1 2 3 4 5 6 7 */

Jx + ' */
/* standard include defines. *f
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/% */
/¥ t : + + + + */
/* private include defines. %/
Vi + t t + } + + %/
#inciude "DFN_po3.h”

#include “VAR_po3.h”

#inciude "PRT_po3.h”

/* + 4 t 1 t } : */
/* Format : int ReadFileCall (char *filename, */
/* S_PROCESSING *processing, #/
/% S FILTER *filter) */
/* Prototype : PRT_po3.h */
/¥ Discription : Reading job file and setting parameter. */
/% Return Value: normal termination —> SUCCSESS[defined in DFN_po3.h] */
S abnormal termination —> FAULT [defined in DFN_po3.h] */
/# Variable : *filename ; (i ) pointer to filenmae buffer. */
S sprocessing; ( o) pointer to structure contained processing+/
/% components. */
/¥ *filter ; { o) pointer to structure contained filter  */
Fis design. */
/%, .Revision,, : 2000/0t/01 */
> - ; ; ' */

(

int ReadFileCall (char #*filename, S_PROCESSING #processing, S_FILTER *filter)

FILE *fin_setupfile, #fin_filter, *fout_test:
char input_buff[256] ;

int i, j. check:

double d_dummy;

/* Setup file open =/
if ( (Fir_setupfile = fopen(filename, “rt™)) ==NULL ) f
sprintf {6_reportbuff[0], “Cannot open setup file [ %s 1.¥n", filename);
sprintf (6_reportbuff[1], “Abort this job. ¥n”, filename}:
W Writing (GRT_DISK, G_reportbuff, 2, G_fout_report):
return FAULT;

J* Initialize #/
memset (processing, 0x00, sizeof (S_PROCESSING)):
memset (fi Iter, 0x00, sizeof (S_FILTER)):

/* Reading parameter in setup file %/
for (i=0;i<56; i+} {
it { Std_Reading(fin_setupfile, input_buff, i) = FAWLT ) {
sprintf (G_reporthuff[0], “Error: Format of setup file is unsuitable.¥n™):
goto ERROR_REGOVERY:
}
switch (i) |

case 0: /* Filter filename x/

if { (fin_filter = fopen{input_buff, “rt”)} = NULL } {
sprintf (G_reportbuff[0], “Cannot open the filter file.¥n” ).
goto ERROR_RECOVERY:

} else {
strepy (processing->Tilter_name, input_buff):
check = Filter_File_Reading(fin_filter, filter):
folose (fin_filter);
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if { check = FAULT ) {
sprintf(G_reportbuff[0],
“Filter file [ %s ] is not aveirable file.¥n", input_buff);
goto ERROR_RECOVERY:
}
]

break:

case 1: /% minimm frequency %/
it ( stremp (input_buff, “AUT0") =0 ) |
d_dumy = floor (loglO(filter—>sampling_frequency)) - 5.0;
processing—>mininum_frequency = pow{10, d_dummy);
} else {
processing->minimem_frequency = atof (input_buff) ;
it ( processing->minimum_frequency <= 0.0) | .
spr intf (6_reportbuff[0],
“Ilegal value as minimum frequency. ¥n™);
goto ERROR_RECOVERY:
1
]

break.:

case 2: /* mesh per decade */
processing->mesh = atoi (input_buff};
if ( processing—>mesh < 0) [
sprintf (G_reportbuff[0], “1llegal value as mesh per decade.¥n”):
goto ERROR_REGCOVERY:
1
break;

case 3. /% output filename =*/

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

}

feolose (fout_test) :

stropy (processing—>output_name, input_buff):

break;

case 4. /+ cutput type ®/

i { stromp(input_buff, “PSD"y =0) [
processing=>output_type = PSD;

} else if ( stremp( input_buff, “DESIBEL™ ) = 0) [
processing—>output_type = DESIBEL;

} else |
sprintf (3_reportbuff[01,

“fliegal selection as output type.¥n™);

goto ERROR_RECOVERY;

1

break;

}

/% Qutput filter characteristic =/
Quiput_2(Filter),

felose (Fin_setupfile) ;

return SUCCESS:

ERROR_RECOVERY:
Wlriting (CRT_D_ISK, G_reportbuff, 1, G_fout_report):
folose(fin_setupfile);
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/*
[
Vs
Vi
[E
Vi3
/¥
Vi3
VS
/*

/%
{

return FAULT;

Format > int Filter_File_Reading (FILE *fin, S_FILTER #filter)

Prototype :© PRT_po3.h

Discription : Reading filter parameter and check the components.

averaging.

Return Value: normal termination —> SUCCSESS[defined in DFN_digfil2. h]
abnormal termination - FAULT  [defined in DFN_digfil2.h]

Variable #fin . (i ) Pointer to FILE structure,

*filter; ( o) Pointer to the structure contained filter

compenents.

/*.Revision.. © 2001/01/01

int Filter_File_Reading (FILE #fin, S_FILTER *filter)

char input_buft{256];
int i

it { Std Reading2(fin, input_buff) = FAULT } |
goto ERROR_RECOVERY; -
j -

filter—>denominator_order = atoi (input_buff):

if (filter->denominator_order < 0 || filter—>denominator_order > 100 ||
*input_buff < "0' }] =input_buff > '9") |
sprintf (G_reportbuff[0], “1llegal value as rounde part order.¥n"):

goto ERROR_RECOVERY:
}

for (i =1, i <= filter—>denominator_order; i+ {
if ( Std Reading2(fin, input_buff) = FAULT ) |
goto ERROR_RECOVERY: :

l

filter—>denominator[i] = atof {input_buff):
if (einput_buff < '-' || *input_buff > '9') {

sprintf(G_reportbuff[0], “Illegal value as rounde part parameter.¥n™

- goto ERROR_RECOVERY

]

if ( Std_Reading2 (fin, input_buff) == FAULT } [
goto ERROR_RECOVERY;
|

filter—>numerator_order = atol {input_buff):

it (Filter->numerator_order < 0 || filter—>numerator_order > 100 ||
*input_buff < 'O || *input_buff > '9) [

*/
*/
*/
*/
*/
*/
*/
*
*/
*/
#*/
*/

sprintf (G_reportbuff[0], "1llegal value as non rounde part order. ¥n”):

goto ERROR_RECOVERY:
)

for (i = 1; i <= filter->numerator_order; i+) {
if ( Std_Reading2({fin, input_buff) = FAULT ) |
goto ERROR_RECOVERY:
}

filter—>numerator[i] = atof (input_buff);
if (einput_buff < "— || ®input_buff > ") |
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sprintf (G_reportbuff[0], “lliegal value as non rounde part parameter.¥n”);
goto ERROR_RECOVERY:

it { Std Reading2 (Fin, input_buff) = FAULT )} [
goto ERROR_RECOVERY.
}
filter->sampi ing_frequency = atof (input_buff) ;
if (Filter->sampling frequency <= 0 || filter->sampling frequency > 1. 7E308 ||
sinput_buff < '-' || #input_buff > "9') {
sprintf (G_reportbuff[0], “lliegal value as sampling fregquency.¥n");
goto ERROR_RECOVERY )

it { Std_Reading2(Fin, input_buff) = FAULT ) {
goto ERROR_RECOVERY.
I

filter->gain = atof (input_buff) ;
if (filter—>gain <= 0 || filter->gain > 1.7E308 |]
winput_buff < '=" || #input_buff > '9") [
sprintf (G_reportbuff[0], “lllegal value as filter gain.¥n™);
goto ERROR_RECOVERY.
]

return SUCCESS:
ERROR_RECOVERY:

W Writing (CRT_DISK, G_reportbuff, 1, G_fout_report):
return FAULT:

1

Vi + . t } + i t */
/* Format : int Std Reading(FILE #fin, char *return_buff, int counter) x/
/* Prototype : PRT_pod.h %/
/* Diseription : Standard reading function to setup file, 2/
/% Return Value: normal termination -> SUCCSESS[defined in DFN_digfil2. h] #/
Jx abnormal termination -» FAULT [defined in DFN_digfil2.h] %/
/* Variable : #fin ; (i ) file pointer to setup file. */
Vi *return_buff: ( o) string buffer pointer for reading para- #/
Jx meter. */
S counter . {i ) logical 1D of parameter. */
/*,.Revision,, @ 2001/01/01 */
J* + t t ¢ + ; + */
int Std Reading(FILE #fin, char *ptr1, int counter)

{

char tmp_buff1[256];
int check;

check = fscanf(fin, "%s %s”, tmp_buffi, ptrl);

sprintf( G_reportbuff[0], “%s %s¥n”, tmp_buffi, ptr1);

W_Writing( CRT_DISK, G_reportbuff, 1, G_fout_report ):

if { {check !=2) || (stromp( tmp_huffl, G_paramster_item[counter) 1= 0) ) |
return FAULT:

}

return SUCCESS,
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)

/% : t t : . t : */
/* Format . int Std Reading? (FILE *fin, char sreturn_buff) %/
/* Prototype : PRT_pod.h 7
/* Discription : Standard reading function to filter file, #/
/¥ Return Value: normal termination —> SUCCSESS[defined in DFN_digfil2.h]l */
[* abnormal termination —> FAULT  [defined in DFN_digfil2.h] #/
/* Variable : *fin » {i ) file pointer to filter file. */
/* #return_buff. ( o) string buffer pointer for reading para- */
/* meter. */
/¥, .Revision,, © 2001/01/01 */
[* b t + + ; */

int Std Reading? (FILE =fin, char #ptr1}
(

char tmp_buff1[256] ;
int check;
check = fscanf (fin, “%s”, ptri};
if (oheck I=1) {
sprintf(G_reportbuffi0], “Error: Format of filter file is unsuitable.¥n™),

return FAULT:
}

return SUCCESS;

E-3 po3 ocutput.c

J* 1 2: 3 4 5 & 7 8
SALL TSI TSI SIS TSI TS SIS S ST S SSSSS S S S S STS
-/ v
_/ Frequency Characteristic Calculation Proguram P03, )
J v
_/ J
SAIA L LIS ST ST TS SIS ST IS SIS ST S TS

i 2- 3 4 b 6 7 %/
f* ; t */
J* standard include defines. */
/* 4 t ; : + t — %/
I t t . : + : + } */
/# private include defines. */
i : + ¥ + t t : */

ftinclude "DFN_po3. h”
#include "VAR_po3.h”
#include "PRT_po3.h”

/* 1 t t t : t ¢ #/
/#* static variable defines. #*/
/¥ : + . + : t t %/
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/¥ + t t t } i ¢ */
/* Format - : void Output_2{(S_FILTER *Filter) */
/% prototype : PTR_pod.h */
/* Function : Result output by formation type 2. */
/% Return Value: none */
/* Variable » #+filter; (i ) Pointer to structure contained digital */
/% component., */
/*..Revisicn.. @ 2001/01/01 */
/% 4 + + t + : t #/
void Qutput_2 (S FILTER *filter)
{

int i;

int max_dimension;

max_dimension = max (Fi |ter—>denominator_order, filter—>rumerator_order);

sprintf (G_reportbuff[0], “¥n” ).

sprintf (G_reportbuff[1],” -1 -2 =3 -N¥n");

sprintf (G_reportbuff[2], ~ 1 +blz +b2z +b3z +... +bNz¥n"};

sprintf {G_reportbuff[3],” H(z) = Gain "y,

spr intf (G_reportbuff[4], ” -1 -2 -3 -N¥n")

spr intf (G_reportbuff[5], ” 1 +afz +a2z +alz+... +bNz¥n¥n™):

sprintf (G_reportbuff[6],” Gain = %21.16e¥n”, filter—>gain);:

sprintf (6_reportbuff(7],” N = %d¥n”, max_dimension);

sprintf (G_reportbuff[8],” Fs = %21, 16e¥n”, filter—>sampling_frequency );
W HWriting ( CRT_DISK, @_reportbuff, 9, G_fout_report );

for (i =1: i ¢ max_dimension; i+ {
sprintf (G_reporthuff[0], ~ a[%2d] =% 21. t6e b[%2d] = % 21. 16e¥n”,
i, filter->denominator[il, i, filter->numerator[il);
W Writing( CRT_DISK, G_reportbuff, f, G_foul_report ):

}
}
/* + t 4 t t t } */
/* Format » void Psd_Output (S_PROCESSING sprocessing, S_OUTPUT *output) */
/% prototype : PTR_po3.h */
/# Function @ Result output, */
/* Return Value: none */
/x Variable : #processing; (i ) pointer to structure contained processings/
/% COMpONENts. */
[ *output ; {i ) Pointer to structure contained result, */
[*s o Revision,, : 2001/01/01 ®/
[ t . 1 } t : F %/
void Psd_Output (S_PROCESSING #processing, S_OUTPUT soutput)
{

FILE=fout;

int i

fout = fopen{processing—>output_name, "“wt”);
fprintf(fout, “%¥n”, output—>sampling point):

for (i = 0; 1 < output->sampling_point; i+ {
fprintf (fout, “%e  %e¥n”, output->frequencyli], output—>psd[il);
]

fclose (fout) ;
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E-4 po3_psd. ¢

/* 1 2 3 4 5 & 7 8
IS AT SIS ST IS S S TS S A ST SIS TS S S S TSI S
4 _/
_/ Freguency Characteristic Calcufation Proguram P03. i
A v
S v
SIIS LTSI SIS TSI S ST S S ST

1 2 3 4 5 i T */
[ 4 + t + + + 1 */
/* standard include defines. */
/¥ t t t + t + + */
S } } : 4 } + : */
/¥ private include defines. */
i : : 4 4 : t : */

#include “DFN_po3.h”
#include "VAR_po3.h”
#include “PRT_po3. k™

/* t t ¢ + t 1 + #/
/# Format . void Psd_Calculation(S_PROCESSING #processing, */
/* S_FILTER *filter, */
/% S_OUTPUT soutput) */
/# Prototype : PRT_po3.h */
/% Discription : Main routine of caleurating PSD. */
/#* Return Vaiue: none. */
/* Variable  sprocessing. (i ) pointer to structure contained processings/
/% components, */
S *filter : (i ) pointer to structure contained filter */
/* design. */
/* *output ; { o) pointer to structure contained result. %/
[*..Revision.. @ 2001/01/0t ®/
Vi } } t : t t i */
void Psd_Calculation(S_PROGESSING *processing,

S_FILTER =#filter,
S_OUTPUT soutput)

int i, J :
double sampling_time T, denominator_real, denominator_imagi, numerator_real,
numerator_imagi, omega:

/% preparation */
sampling_time_T =1 / filter->sampl ing_frequency:
output—>frequency[0] = processing->minimm_frequency;
for {i = 1; i <= output->sampling point; i+)
output->frequency[i] = pow(10.0, {double)i/{double}processing—>mesh) *
processing—>minimum_frequency;
if (output—>frequency[i] >= filter->nyauist_frequency) {
output->frequency[i] = Filter—>nyquist_freguency.
output—>sampling_point = i;
break;
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/* calculation #/
for (i =0; i <= output—>sampl ing_point; i+ |
omega = 2 * M Pl * output->frequency[i] * sampling time_T:
denominator_real = 1.0:
denominator_imagi = 0.0;
for (j = 1. j <= filter->denominator_order: j+ |
denominator_real += filter—>denominator[jl * cos(i * omega);
denominator_imagi —= fi lter—>denominator{j] * sin(j * omega);
}
numerator_real =1.0;
numerator_imagi = 0.0;
for (j = 1. j <= filter->numerator_order; j+ [
numerator_real += Filter->numerator[j] * cos{j * omega);
numerator_imagi —= i |ter—>numerator [J] * sin(j * omega);
}
output->psd[il = (SOR (mumerator_real) + SOR {numerator_imagi)) /
(SGR (denominator_real) + $AR{denominator_imagi)):

output-psd[i] *= SOR(filter->gain};

if { processing—>output_type = DESIBEL ) {
output—>psd[il = sqri{output—>psd[il);
}

if ( processing->output_type = DESIBEL ) {
cutput~>psd[i} = 20.0 * logi0{output->psd[il):
1

E-5 pod util.c

% 1 2 3 4 5 6 7 8
ISAAIASIL TS ST SIS S SIS S TS A ST ST
) _/
_/ Frequency Characteristic Calculation Proguram PO3. /
J -
v v
AAAISITS SIS ST TS LSS TS ST ST SIS TS

i 2 3 4 5 6 7 */
/% : : ‘ */
/% standard include defines. */
/% + + ! 4 | t } */
/* + } t + } : + */
/* private include defines. %/
/* r M " N * /

ttinclude "DFN_po3. h™
#include “YAR_po3. h”
#tinclude “PRT_pod. h”

/% 4 t + + + t t */
/* Format . void W.Writing(int type, */
/% char #rstring, */
/% int number ®/
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/x FILE #fout) */
/% Prototype : PRT_pod.h */
/* Description : Qutput strings to CRT & DISK. */
/* Return Value: none */
/* Variable Dtype o (i ) Output type ( CRT, DISK, CRT_DISK ). */
/¥ *string; (i ) Pointer array of output strings buffer. */
[ number: (i ) Number of output. */
/x *fout ; (i ) File pointer of ocurput file. #/
/¥, .Revision,, : 2001/01/01 */
f et : : %/

void W.Writing(int type, char (¥string) [256], int number, FILE #fout)
{

int i

for (i =0 i <number, i+) {
if (type BCRT) {
printf{ "%s”, string[il ).
}

if ( (type & DISK) && { fout '= NWL ) ) {
fprintf( fout, "%s”, string[i] ).

}
|
i
/¥ 4 t + : + ' } */
/* Format _  : void Now_Time_Set{char *day_buff, char *time_buff) */
/* Prototype : PRT_pe3.h */
/* Description : Get now time information. */
J*+ Return Value: calendar time at now. ®/
/% Variable : xday buff; (i ) pointer of string for day. */
/E *time_buff; (i ) Pointer of string for time. */
/*..Revision,, @ 2001/01/0t ®/
Vid + : t + t t : */
time_t MNow_Time_Set(char *day buff, char *time_buff)
{
time_t ct;
struct tm  snow_time;
ot = time{ NULL ):
now_time = localtime( &t );
sprintf{ day_buff, "%04d/%02d/%02d",
now_t ime—>tm_year+1900,
now_t ime=>tm_mon+1,
now_time->tm mday)
sprintf( time_buff, “%02d:%02d:%02d",
now_time=>tm_hour,
now_time=>tm_min,
now_time~->tm_sec ).
return ct.
]
E-6 PRT_pod.h
/* 1 2 3 4 5 6 7 8
AT IS ST S SIS TS SIS ST SIS
/ /
_/ Frequency Characteristic Calculation Proguram PO3. S
/ v
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J _/

SIS T SIS TS A S S S S TS S SS S S AT IS TS SIS S
1 2 3 4 5 6 7 */

/* %/

/* prototype define. #/

/x */

/* + 3 ' + ' t t */

/% po3_main.c */

s : : - - —

extern void Print_Usage (void);

extern void Title{void):

extern’ int AutoMain{char ##) .

/x ; ' 1 + 4 t } */

/* pod_read. ¢ */

Vi t 4 + + } ! + #/

extern int ReadFileCal | {char *, S_PROCESSING *, S_FILTER *);

extern int Filter_File_Reading (FILE % S_FILTER #);

extern int Std Reading (FILE », char * int):

extern int Std_Reading2 (FILE *, char #);

/* + t + t 4 i + */

/* pod_psd. ¢ */

JRp—— : +/

extern.void Psd_Calcutation(S_PROCESSING #, S_FILTER * $_OUTPUT #);

il t 4 t + t : t */
/% po3_output. ¢ */
S + : t £ t #/

extern void Output_2{S_FILTER #):
extern void Psd_Output (S_PROCESSING *, S_OUTPUT *);

S + t . : t + } */
/¥ pod_util.c */
Vi : } } } */

extern void W_Writing(int, char (#[256] ,int, FILE %):
extern time_tNow_Time_Set(char * char *):

E-7 DFN_po3.h
/% 1 2— 3 4 5 6 7 8
SAST IS ST IS IS SIS LTSI TS TS SIS TS ST S ST
_/ _/
_/ Frequency Characteristic Calculation Proguram PO3. /
J S
) w4
IIASSS TS ST ST TS TS TS S SST SIS TSI TSI S S F AT
1 2 3 4 5 6 T ®/
/* */
/* standard prototype include. */

/% */
#include <stdio.h> :

#include <stdlib. h>

#include <string.h>

fiinclude <mewory.h>
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#include <math.h>
#tinclude <time.h>
finclude {sys/ddi.h>

/%

/¥ macro define.

/%

/# Routine check #*/
fidefine SUCCESS 1
fidefine NOTHING 0
#define FAULT -1

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

/* Display switch in W_Writing function */
#idefine CRT 0x0001

fidefine DISK 0x0002

#idefine CRT_DISK 0x0003

/4 Qutput type %/

Hidefine PSD 1

fidefine DESIBEL 2

/% S0R function macro %/

#dafine SQR{x) (x*{x))

S

/¥ struct define,

Vi

typedef struct {
int denominator_order; /¥ denominator order */
double denominator[101]; /% array of denominator value */
int numerator_order; /% numerator order %/
double numerator[101]; /% array of nemerator value #*/
double sampling frequency; /* sampling frequency */
double gain; /% filter gain %/
double nyquist_frequency; /* nyquist frequency %/

} S _FILTER;

typedef struct {
char filter_name{256]; /¥ Filter file name */
double minimum_frequency; /* minimm frequency */
int decade; /* number of decade #*/
int mesh; /* mesh per decade %/
char output_name[256] ; /% input data file name %/
int output_type;: /% output type %/

} S_PROCESSING;

typedef struct {

int sampling_point; /* number of sampling %/
double *frequency; /% output frequency */
double #psd; /% output psd %/

} S_OUTPUT;

/%

/% enum define.

/%
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E-7 VAR pod.h

[ 1 2 3 4 5 & 7 8
j_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/J_/_/_/_/_/_/_/_/J_/_/_/_/_/_/
7

_/ Frequency CGharacteristic Caiculation Proguram P03. i

S v

J v

SATSLT ST TSI TS ST IS ST ST S S S S TS S ST
1 2 3 4 b 6 7 */

/* */

/* extern define. %/

/% */

#ifdef PO3_MAIN

#idefine EXT
felse
#define EXT extern

fendif

/% */

/* varriable define. */

/¥ */

fk "t e rsccasorasEEEEEaEaLeu e ®/

/* glohal. */

I R I T NI I A A */

/* output file name and type */
EXT char G_out_Tilename{256] ;

/* string array of reading parameter item */
#ifdef PO3_MAIN
char #G_parameter_item[] = {

"MESH_PER_DECADE
“DUTPUT_DATA_FILE
“OUTPUT_TYPE (PSD/DESIBEL) -:::::::: “}
telse
extern char * parameter_item[];
fendif
/* message buff array for Wilriting[in armaxi_util.c] function */
EXT char G_reporthuff[10] [256];
/* Tite pointer for W Writing[in armax1_ukil.c] function %/
EXT FILE *G_fout_report:
f* } t + + t } t */
fundef EXT
JE 4 + } ! 4 : t */
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F FFTHEIOISLYR}

F-1: nucsys_nain. ¢

f_Z_/_/_/J_/_/_/_/j_/_/_/_/_'/’_/_/_/_/J_/_/_/_/_7_/_/_/_/_7_/_/_/_/_}_/_/_/_/__;
J REREH A EFNERTOTS A [y FHEREERES 7,

ﬁ_/_/_/_{_/_/_/_/_g_/_/_/_q_/_/./_/_4_/_/_/_/_4_/_/_/_/_4_/_/_/_/_4_/_/_/_/3

[k } 3 ' " ; */
;* MAIN FUNCTIUN SETTING : *5
! 4 . + . *

#define NUCSYS_HAIN
Fis t + + . : t : */
/* standard include defines. */
¥ t : t 4 : t : */
' t } : t 1 */
/* prwate include deflnes *5
+ + ) t t *

#lnclude “DFN nucsys h”
#include VAR_nucsys h”
ftinclude "PRT_nucsys. h”

/x */
;* Fo—rnE *§
* *

double wnat [103 [10]; [ TR ZLERTH +/
char message_buff{128]; /* BT A utr—T w77 »/

. . . "y
g* B main *é
* : *,
;* i int main(int arge, char #argv[]}; *5
* *,
[+ Bl arge @ AT F24 heO515D% */
/¥ sargv(]: 2T FI34M OSBOXFENEEHL TS/ %/
5* w7 T ORA 23 DER *//

*

;* Fo ka4 none *§
* *
;* RBYiE LV SIESITE, SUCCESSEN EEL T *//
* *
/* FESR Ao N—F %/
* */

int main{int argc, char *argv[l)

FILExfcont, *Frepo;
charworking_buff(128];
int report:

printf(” ARMA PARAMETER OF REACTOR SYSTEM CALCULATION Ver. 1.0 "):

if (argc < 2) |
Usage_Info():
printf ("Try again, please.¥n");
return SUCCESS;

printf ("Control File : %s¥r¥n”, argv[1]):

if ( {fcont = fopen{argv[1l, “rt )) =NLL) {
printf{"Cannot open the control file ¥n"):
printf("%s”, message_buff):
return SUCCESS:

if ( (frepo = fopen(argv[2], “wt™) = NULL ) {

printf ("Carmot open the report file ¥n");
return SUGCESS;
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report = Main_Process (Feont, frepo):

switch (report) |
case SUCCESS:
sprintf (message_buff, "Normal Termination™);

break.
case FAULT:
break;
printf ("%s”, message buff),
fprlntf(frapo Tl Ys :::::“. message_buff) .

felose (feont) ;
felose (frepo) ;

return SUCCESS;

/% */
;* 5} Main_Process *é
*,

/* st int Main_Process FILE sfeont, FILE *fout): *ﬁ
5* EE *foont: :; }-n—;b7741b037741b1%ﬁ¢§}§'1'+4*//
5* sfout | AT FALOT 7 A IIAREEEETRS 4 *//
% *
S Fo k&4 7F PRT_nucsys.h *4
* ¥
/* RY{E EFICFORAERT LEBSICE, SUCCESS=1) &EL, */
Ve RERELCBSIZE FALTE ) BELEY. */
/* */
/x RS a2 AT PANEREL T AEERET LET *//
* *,
i{nt Main_Process(FILE *fcont, FILE *frepo)

static PHY_CONST physical_const;

static char sconst field] = [LIFETIME::::", “BEFA::i:iizzi”, 7
“NEUTRON_NU: : ". “SUMPLING F:::"];

static char Aunit _fieldd = {"[s]”, ™, "0/s1”, "[1/s1", “", "Mz1"}:

* FILE *fou

char |nput buffl [32]1, input_buff2[32], input_buffdf32];

int i, counter, scanfactor‘

double #ptr, subcrl r;

ptr = &physical_const. |;
for {i =0 i <6 i+ [ .
if (fscanf(feont, "%s %s”, input_buffl, input_buff?) 1= 2) [
Common_Message (ILLEGAL_FORMAT_FRROR) ;
return FAULT;

if { stremp(input_buffi, const_fieldlfi]) =0 |
Common_Message (ILLEGAL_FORMAT_ERROR) ;
return FAULT:

sptr = atof (input_buff2);

printf ("%s %20, 15e %s¥n”, const_field[il, #=ptr, wnit_field[i]);
fgrlntf(frepo “4s %20, 15¢ %s¥n", const_Field[il, #ptr, unit field[i]):
plra+;

1
forintf (frepo, “¥n¥n"):
counter = 1;

scanfactor = 1;
while (ON) {

scanfactor = fscanf (chont, “%s %s %s”. input_buffi, input_buff2, input_buff3);

if (scanfactor I= 3)
if (scanfactor = EOF)
return SUCCESS;
Common_Message (ILLEGAL_FORMAT_ERROR) ;
return FAULT;

suberi = atof (input_buff1};
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r = atof (input_buff2):
prmtf {"[No.%2d] Subecriticality = %20. 159 [81¥n", counter, subori):

printf{" Obsavation noise = %20, 15e¥n”, r);

printf (" Qutput file name = %s¥n”, mput buff3) :

fprintf(frepo, "[No. %Zd] Subcriticality = %20, 15e [$]¥n”, counter, subcri}:
fprintf (frepo, Obsavation noise = %20. 15e¥n”, r):

fprintf{frepo, ~ Output file name = %s¥n”, |nput_buff3)

it (suberi <= 0.0) [
sprintf (message buff, “Subcriticality must be zero or less than zero.¥n");
return FAULT:

if r <00 {
sprintf (nessage buff, “Obsavation noise must be less than zero. ¥n™):
return FAULT;

if ( (fout = fopen(input_buff3, “wt™)} = NULL ) {
sprintf {message_buff, “Cannot open the output file. ¥n™):
return FAULT;

physical_const. suberi = suberi:
physical_const. r =r,
Param Calculation{frepo, fout, &physical_const);

forintf (Frepo, “¥r¥n™};
fclose (fout) :

) counter++,;

Wi */
;* BS#A Common_Message *5
* *
/* B void Gommon_Message(int item) *;
* *
/% Bl item: HBETS—FE %/
/% */
/[ Fa ka4 7 PRT_nucsys. h */
/% ®/
;* RY{E rone *5

%
/* PR %Iv%f?ﬁﬂéhf—ﬂiv—i =SS O—r I/
/* % message buff [TABEALET. //
£

S
void Common_Message(int item)

static char sm_buff[] = ["Format of control file is illegal.”,
“111egal matrix name has used. Assigned names are from A to J.”};

sprintf (message_buff, “%s¥n”, m_buff[item]);

/* - %/
5* 2t ] Centering . *5
* ¥,
5* fexk void Gentering(char #source, char *xdestination): */
%k

5* Bl *SOUFCe : :E—x@)t%ﬁl*&’lﬁ%’!b 1 8 77 DA *//
* .

5* *destination: :l I:—ﬁ'f:ﬂ)}'(?ﬁll F#HEHL Iy D7 DRA *//
%

/% */
5* T r424 7 PRI _nuesys.h *§
* *,
/* BEUME none */
i3 #*/
/% fRE XEFIES OFEHIT 2 Y L LES *//

*

*
void Centering{char *source, char *destination)

char *ptr1;
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int i, add_space, length, fine.

ptr1 = destination:

length = strlen(source};
add_space = (80 - length) / 2:
for (| = 0 i¢ add |_space; i+, ptri+s)

for (| = 0 i< [ength i+, source++, piri+s)
#ptrl = #source;

for (| = U i< add |_space; i+, ptri+)

*ptri = ¥0

fine = 80 - strlen (destination} ;

for (i =0; | < fine; i++, ptr1++)

t -_—
*ptri = ¥0
}

/% LA
;* EH¥4g Usage _Info *é
£ *
ﬁ* i void Usage_Info{void) *;
% *
/* 518 none %/
* */
/& Fakr&247F PRT_nucsys.h *5
* *
;* RYE none . *5

*

/* BER IRy FoA w37 vOGENFERSS, RRAFES/
;* FERCHRLEA vE—SN—F Tt //
£ *

void Usage_Info(void)
statul:J char #help_message[] = [
sag
. NUGSYS [CONTROL FILE NAWE] [REPORT FILE NAME]",
Functlon 2
”  This program generates the ARMA parameter of the suboritical reactor system.”
¥,

int i;

for (i =0; i <8 i+
printf ("%s¥n”, help_message[il).

F-2: nucsys mat. ¢

Vé 1 2 -3 -4 5 6 7 8
_7_/_/_/_/_/J_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/__/_/_/_/_/_/_/_/_/j
:// SFEERETIE ARMA EFILERTRSS L [UVhvFHRER] _f/

-/
_/_/_/_/_{_/_/_/_/_4_/_/_/_/.{_/./_/J_{_/_/_/_/_é_/_/_/_/_g_/_/_/_/_4_/_/_/._/:/;
£ ) & £ ) ) *,

/* t t - */
/* standard include defines. %/
/* } + t */
/* t + + } + */
/* prwate include deflnes */

#mclude DFN nucsys h”
#tinclude "VAR_nucsys. h”
#include “PRT nucsys. h”

A-112



JNC TJ8400 2001-3

S */
;* BEg Matrix_Mul *5
* *
/* A5, void Matrix_Mul (doubie ans{]114], *f
Jx double mat1[] [4], */
/x double mat2[][4], */
Y int column, */
/x int row */
f* int common) ; :;

%
/* Bl ans[]1[4] SR LT8R AT 5~ M) v o RiEH */
/* watl [1[4]: REROETREIT Y 49 250 *f
/% mat2[1[4]: FEEROERIT L) o 285 */
/* colum @ &R Y w2 ADTH */
/% row D ERT By ZOFR */
;* common . RET F U vH ROHEFHA X =:{/
e
;* Jo k247 PRT_nucsys.h :4
*

/% RY{E none . *5
. E *,
/xR mat] THEEEIET R v AL mat2 CTHEEShET R v/
S z& matl * mat2 U)lﬂEFi'Cﬁlfﬁb ans CIREShi=7s/
/* U RIABLES */

/* */
\i‘oid Matrix_Mul {(double ans[1[4], double mati[1[4], double mat2[][4]., int column, int row, int common)

extern double wmat[][10]:

int i, i ks
double sum:

for (i =0; i € colum; i+
for (i=0,j<row j+) -
sum = 0,07
for k=10; k< k)
sum += matI[I][k] * mat2[K1 [l
wnatfillj] = sum;

for (i =0; i < column; i+
for (j=0: j < row: j+o
ans[i]1[j] = wmat[11Lj]1:

/* */
;* B Watrix_Add *é
* *¥,
/* = void Matrix_Add{double ans[][4], */
¥ doubie mat1[i{4], */
> double mat2[1 4], */
/% int column, */
f* int row): *;
E . . *,
/% B ans[1[4] : BHELA-ERFRGHT I L) 9o 25w %/
/% mat1 [ [4]: MEEOER<T Vv AR5 */
/% mat2[1[4]: MBEEROFRT FY) w2 AR5 */
/* colum @ &Y U v AOEE */
;* oW D AT R 2 OB *//
* *,
/* Fa k247 PRI_nucsys.h */
/% */
5* RBUE none *;
% : *
/* fRER mat] &R FU I XL mat? TREREEh MU v/
/% 2% mat] + mat? OIEFTHEL, ans TREShIE=T b/
/E w2 RIEHMLET. */

/% */ :
\ioid Matrix_Add{double ans[][4], double mat1[J[4], double mat2[][4], int column, int row)
int i, It

for (=0 i < column; i++)
for (j = < row; jrr)
ans[:][J mat1[|][.|] + mat2li1[j]:
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]

/* */
;* et Matrix_Sub */
*s

/* Tk void Matrix_Sub(double ans[][41, :5
/% double mati[[4], #
/* double mat2(3 [4], %/
I int column, ®/
;* int row): *j
% *,
/* 315 ans[1[4] : HELAEREEGT ST R 992 REF */
/% mat1[] [4]: HEEEOERT U v 4o &5 */
/* mat2[] [4]: BEROERET R vs 2R */
I colum © ERT MY S 20T */
;* row CERT Y v A0 */
&

/& O k4247 PRI nucsys.h :;
*

;# RBUiE none :g
*

/x s matl TIHEShi=T ) vs R & mat? TERERET M ux/
/* 4 A% mat] - mat?2 OIFFTMEL, ans CHREILRT b/
/* Y RAUREHRLET. */

/% */
u['oid Matrix_Sub(double ans[][4], double mati[1[4], double mat2[}[4], int colum, int row)
int i, 5

for (i =0: i < colum; |++)
for (i=0: j<row
ans[i]{j1 = mat1 I][J] - mat2{i]1[j1;

[ */
;: B4 Matrix_Tra */
/x void Matrix_Tra{double ans[1[4], :;
/¥ double mat1[]{4], */
/x int column, */
5: int row); *;
*
/¥ Bl ans[][4] : #ﬁbf.ﬁ%ﬁm‘d’%? k1w & 282 */
J mat] [174]: #RE~ =V v 8 */
/% column © BERET L) J?XCD?T%I ¥
5: row D HREEY R v RO */
;* Jo k447 PRT_nucsys.h :f
*
/+ RYUfl none ::2
e *
/% fEH tl CHEShiT ) v o 20! €
7 l;f? N Ay JT EBR{THE ans ?‘é‘ié’#’b*?/

/¥ *
\ioid Matrix_Tra(double ans[J[4], deuble mati[][4], int colum, int row) /

extern double wnat[1[10]:
int i, is

for (i =000 <rows i+9)
for (j =0, j < column: j+v)
wat[i]{j] = mati [J][r]

for (i =0; i < row: i+)
for (j=0; j < colum; j++)
ansl[i] [J‘j wmat[i] [J]

j* SE 22 Matrix_Uni %/

£

/e R void Matrix_Uni (double ans[](4], I;
f* double factor, */
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;* int n}. *;
* *,
/* B ans[1[4]: SELESEREEEGT LT FU v BT */
Vi factor : E{{TAIZHES (R */
j: n T AR z
/x Fa k&4 PRI_nuesys.h *§
¥ *
;* BYE none ,,7
* *,
/* FEER n THE S Wi REMEfT{TH% factor 'GiE'E Eil'bfzﬁii.’&ﬁ' */
ﬁ* T ans CEESNI=T ) v S RUTHEAL /
" *
\i'oid Matrix_Uni {double ans[][4], double factor, int n)
int - i, 5
for (i = 0; i<n: i+) |
for (j=0: i<n j+0
ans[n] []] =qQ. 0
ans[i}li} = factor
}
;: [ E g Matrix_Zer :;
/* #/
/[ B void Matrix_Zer (double ans[] [4], */
/% int colummn, */
f* int row); *;
e *,
/* B ans[1[4]: HELI-BREHNT ST Y v REF */
/* colum : HHES? LY vy RO */
5* row D ERER M2 RO *//
¥ *
5* Fo k447 PRI_nucsys.h *§
e *
;* BUiE none *§
4 *
/: i ) ans THREShET ) 92 2AFEFM-LET. z//
void Matrix_Zer (double ans[1[4], int column, int row)
int i, s
for (i =0 i < column; i+t)
for (j = < row JH-)
ans[i] [J![
}
[x *
/* BRI Matrix_Inv #/
/* */
/[ Rk int Matrix_lnv(double ans[][4], */
/¥ double mat1[][4], */
;* int n}: *;
* *,
/* 1% ans[1[4]: ‘E‘Pﬁbf:ﬁﬁ%’émﬂ'é? kU w5 XEeH] */
/¥ factor D EmET R g A5 B
ﬁ D RET M) us AR *//
*,
;* 7o k447 PR _nucsys. h *§
*
/x BYE MEMAERET LEBSRU, PRilET RSOV THICY
;:: HLTH SUCCESS (=1) &R L FY. ;
/x RS nR/OEFT Y 9o Z matt OBTHE ans THRESh? */
/% kU wd RIciER L ET *//
*

/%
i{nt Matrix_Inv(double ans[1[4], double mat1[1[41, int n)
extern double wmat[3[10];
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int i, §, k noseq[10], ip, dummy_i.
double b, . dummy_d;

for i=0;i<m :H-)
for (j=0; j<n
wiat[i1j] = matl [1][1]

if h=1) {
if (wmatf0]f0] '= 0.0
mati[0]1[0] = 1.0 / wmat[0][0]:
return SUGCESS:

for (i =0; i <nii+)
noseqli] = i

for &k = vk
p= 0
for ( = ki Vi
it < abs(mat[l}[ﬁl)) {
p = fabs (Wmat[i1[0]}:
ip=i:

if (p<1.0e12) |
printf (" Operatlng pivot is very little, therefor ferminate the calculation.”):
return SUCCESS

dumiy_i = noseql[ip];
noseqlip] = noseq[k]
-noseqlk] = dummy_i:

for (J—U jin J‘H') {
dumy_d = wmat[ip] [i]:

wmt{lﬁ!] [l = wmat[k] Lil:
dunmy_d:

w = wmat [k] [0]
for (j =1.

t[k] [_H] = wmat[k] [/ w
wnat[kI[n-1] = 1.0 / w

for (i=0;i<n i+H [
if €=k |
w = wnat[i]1[0];
for (j=1.j<nm j+)
wnat[i][j-1] = wmat[i][j] - wewmat [k][j-11;
wmat[i][n-11 = —wwmat[k] [n-1];

}

for k=0: k <n k=) |
for (i =k Jj<ni i+ [
if (noseglil =k |
noseqli] = noseq[kl.
for (i =0; i <n: i+ |
w = wmat[i1[4];
wnat{i1[j] = waat[i] [k];
wnat[i] k] = w;

for(|—0|<n i)
for (i=0. j<n j
ans[i ][J] = mat[l][]]

return SUCGESS;

F-3: nucsys_eig.c
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F-4: nucsys_cé l.c

1 2 3 4 5 6 7 8
i_z_/_/_/_/_/_/./../_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/J_/_/_/_/_/_/_/_/_/_/_/_/://
j FESRTE R EFLERTOTS L [V yFARREREE] _f/

/
_j_/_/_/_{_/_/_/_/_é_/_/_/_/_é_/_/,/_/_4_/_/_/_/_4_/_/_/_/_4_/_/_/_/_4_/_/_/_/;//

Vi + + + */
/* standard irclude defines.

J* + + } */
/% } : + N— : */
/* prwate include deflnes */

#mclude DFN _nucsys h"
#inciude “VAR nuosys. h”
#include "PRT_nucsys.h”

i* */
;* BE% Param_Calculation *4
¥ *®
fx g void Param_GaIculatlon(FELE *frepo, */
/¥ FILE sfout, %/
;* PHY_CONST *physwal _const); *j

%

/* B *frepo D HEREET I T A LOEREFERLE:
7 * Sy R EIE S o5 */
/% *fout A7 FANLOBRERBLI-T 7 AL +/
/* BEREETRI R */
/% sphysical_const: FFIRRICET 2B R USTEINE */
5* : A LIS TR TR v a */
*

/& Faors47F PRI _nucsys.h *&
e *
ﬁ* RYE none */

£ 3
/* B i—;i Emf—lﬁﬁiﬁ&tﬁﬁﬁﬁfa\b ARMAETIL/ {7*/
/¥ =S FFJHLET. FEOBIIEL *frepo DRT T 71 I/
/* L.EM:H:’J Li“s" */

/* */
i{nt Param_Calculation(FILE *frepo, FILE #fout, PHY_CONST #physical_const)

int

double a[4] [4] al4114], se[4114], d[4]1[4), ex1[4] [4} ex2[4] [4]:
double phi[4114]. ex1t[41[4], exZt[4] f41, w1 [4] [ 4] [41[41;
double w3[4114], wa[41[4], w[41[4], phi_t[4]1[4], [I[4] h_t[4][4]:
double ohi_inv[41[41, r[4][4], r_inv[41T4I, hhil41[41, Kh2[4][4]:
double hh3[4] [4], hh[4] [4], p1[41[4]. p2[4][4]. pl4] [4] rpl41[4]:
double rpt [41(4), rp2[4][4], rp_dummy[4][4]:

double elgen__vector[4} [4], mgen_value{ft]

double ar[21, maf2], rel2],

double keff, st, coeft 0, eng) eta1 eta?, ex_etal, ex_eta?;
double factorl, factor?, factor3, factord, dumny d;

char string_buff[128]:

/* Inialization =/

keff = 1.0 / (1.0 + physical_const->betasphysical_const—>suberi};
st=1.0/ physmal const—)sf

Matrix_Zer (h,

Matrix_Zer (h_t "2, )2)

hi0J[0} = 1.

h[o1[1] = 0. 0

h_t[0]lo] = 1.0

h_t[1]io] = 0.0

rio][0] = phys c al_const-—>r;

r_inv[0][0f = 1.0 / physical_ const- r;

printf{” k-ef fective = %20. 15e¥n¥n”, keff);
fprintf (frepo, ” k-effective = %20. 15e¥n¥n”, keff),
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/* generation of the state matrix %/

al0][01 = ({1.0 - physical_const->beta)+keff - 1.0} / physical_const->I;
a[01[1] = physical_sconst—>rambda;

a[1][0] = physical_const—>beta = keff / physical_const-—>!;

al11[1] = -physical_const—>rambda;

sprintf(string buff, “State matrix A");

Matrix_Print(frepo, string_buff, a);

/* generation of the binary noise equivalnat source */
coeff_g = (physical_const—>s * keff) / (physical_sonst—>nu # (1.0 ~ keff));
ummy_d = physical_const—>nuk (physical_const->nu — 1.0} ;
q[O] [0] = coeff_q * dumy_d * (1.0 - physical_const->beta) * (1.0 — physical_const-Dbeta) ;
q[0}f1] = coeff_g * dummy_d * physical_const=>beta * (1.0 - physical_const->beta) ;
CI[I][OI = q[0][1]:
ql1][1] = coeff g * dumy_d * physical_const—>beta * physical_const->beta:
Sprlntf (string_buff, “"Random force ferm -> binary noise equivalant source Q");
Matrix_Print{repo, string_buff, q);

[ generatlon of the smgle noise equivalant source */

s6[0][0) = 2.0 * (1.0 — (1.0 - physical_const—>beta)*keff) * physical_const=>s / (1.0 — keff);
se[0][1] = —2.0 * physical_const—>s * physical_const->beta * keff / (1.0 - keff);

se[11[0] = sel0] [1?

sel11[1] = —se[01[1]1:

sprintf (string buff, "Random force term -> single noise equivalant source AE+EA”);
Matrix_Print (frepo, string buff, se);:

/* generation of the diffusion constant matrix %/
d[o][0] = q[0] [0] + se[0][01:

d[01[1] = q[0][1] + se[0i[i]:

d[1]1{0] = ali][0] + se[11[0]:

dl1I01] = altl{1} + sel1][1]; .

sprintf (string_buff, “Diffusion constant matrix 2D");
Matrix_Print{frepo, string_buff, d);

/* calculation of © by sysivester’s eigen value expansmn method */
eig b = (physical_const—>Isphysical_sonst->ramhda - (1.0 - physical_const—>beta)xkeff + 1.0) / physicai_t const—>|.
dummy_d = eig_b * eig_ b + 4 Ox(keff-1. 0)4physical_const—>rambda/physical_const—>1:
durmy d = sqrt(dumy_d) .
etal = (~eig_b + dumny_ d)*0.5:
eta? = (-eig b - dummy_d)+0. 5:
for(|—0|<2: )[

for (j=0:

exl [l][J] = exZ[I][J] = alil[il:
ex{[i]fi] —= etal
ex2[illi] —= etaZ.

ex_etal = exp(etal+st);
ex_eta2 = exp(eta2est);
dummy_d = 1.0 / (etal - eta?);
for (i =0: 1 <2 j+8)

For (j=0. j<2, j+)

phi[r][.l] = dumy_d * (ex2[i] [jl+ex_etal — ex1[il[jl+ex_eta2);

sprintf (string buff, "Sysfem regression matrix ®7):
Matrix_Print(frepo, string buff, phi):

/* calculation of variance of the randam force +/
for (=00 <25 jr)
for (i=0: j <2 j+ |
exIt[l][J] = ex1 [jALiT:
ex2t[il[]] = ex2[jI[i}:

Matrix Mul (wl, ex2, d, 2, 2, 2.
Matrix_Mul (wi, wl, ex2t, 2, 2, 2);
Matrix Mul (w2, ex2, d, 2, 2, D):
Matriz Mul W2, w2, ex1t, 2. 2, 2):
Matrix_Mul (w3, exl d, 2 2, 2)
Matrix_Mul (w3, w3, ex2t, 2, 2, 2):

Matrix Ml (wd, 1 d 22 2

Matrix Mul (4, wd, exlt, 2, 2)

dunmy_d = 1.0 / ((etal - eta2)*(eta1 - gta®)};
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factor! = dunmy_d * (ex_etal * ex_etal — 1.0} / (2.0 * etal);
factor2 = dumy_d * (~(ex_etalxex_eta2) + 1.0} / (etal + eta2);

factord = factor2:

factord = dumny_d *

for (i=0;i<2
for (j =

(ex_eta? * ex_eta? - 1.0) / (2.0 * eta?);

TiH)
0; §<2 ) |

wi[i1[j] #= factorl;
w2[il[j] #= factor2;
w3[!] [i] #= factor3

4[]
w[l]I[.t

Matrix_Print (frepo,

/* Calculation of e
Matrix_Zer (hhi,
Matrix_Zer (hh2 2
Matrix_Zer (hh3, 2,

[f] #= f
} = w1[|][J] + W2LiT051 + waLilLil + wAli1Cil:
sprintfistring buff,

“Variance matrix of random force w”):
string_buff, w):

l)gen value and eigen vector of intermediate matrix kh =/

2
2,

Matrix_Tra{phi_t, phi, 2, 2);
Matrix_lnv{phi_inv, phi, 2);
Matrix Mul (bhi, h t, r_inv, 2 1, 1):
Matrix Mul (hhi, hht, h, 2, 2, 1):
Matrix_Mul (hhi, hht, phi_inv, 2, 2, 2);
Matrix_Mul (hhi, hht, w, 2, 2, 2);
Matrix_Add(ph1, hh1, phi_t, 2, 2
Matrix Mul (hh2, h t, r_inv, 2, 1, 1)
Matrix_Mul (hh2, bh2, . 2, 1);
Matrix_Mul (hh2, hh2, phi_inv, 2, 2, 2);
Matrix_Mul (hh3, phi_inv, w, 2, 2, 2):
for (i =0; i <2 i+
for (j=0: j <2 j&9)

hhEi1[ 1 = hhi[i1[5):

hh[l][i*‘Z] = -hh2[i][}]:

hhli+2] {11 = = -hh3[i1L];

mli+21[i+21 = phi_ CHOIRE

printf ("Conduction matrix for sgeking the solution of the Ricatti equation:¥n™);

forintf(frepo, “Gonduction matrix for seeking the solution of the Ricatti equation:¥n”);

for (=00 <4 i+ |
printf(”  %e Ye %e %e¥n”, Bh[i1[0]. hh[i1[1]. hh[i1[2], hk[i][31);
fprintf(frepo, ~ % e % e %e %e¥n, RhliI[0], RALiTLH], hh[i][z] hhEi1[3) ;

printf ("¥n"): .

fprintf(frepo, “¥n™);

printf("Calculatlon
fprintf (frepo, “Cal
Matrix_Eigen(frepo,
printf ("¥n");

forintf (frepo “¥n”
printf ("Swmary of
fpr intf (frepo
for {i = i<4

of the eigen value & eigen vector of the conduction matrix:¥n™);
culation of the eigen value & eigen vector of the conduction matrix:¥n");
hh, eigen_vector, eigen_value, 4);

L

eigen value of the conduction matrix:¥n");

" Summary ?f eigen value of the conduction matr|x1¥n")‘.

i++}

dumy_d = 1.0 / eigen_value[il;

printf{”

printf{"¥n”):
fprintf (frepo, "¥n"

printf("Eigen vecto
fprintf{frepo, “"Eig

A%d
fprintf (frepo,

.15e —> inverse % 20. 16e¥n”

% i, eigen valuelil, dumy_d);
A% % 20.15e

—> inverse % 20, 156¥n”, i, eigen_valuelil. dummy_d) ;

")

r of the conduction matrix:¥n"):
en vegtor of the conduction matrix:¥n™);

for (i =0; i <4 i+) |
printf(” % e % e % e % e¥n”, eigen vector[i]110], eigen_vector[i][1], eigen vector[i]1[?],
eigen_vector [i][31);
fprintf(frepo, % e %e %e %e¥n", eigen_vector[i][0], eigen vector[il1[t]. eigen_vector[i][Z].

eigen_vector[i]1[31);

printf ("¥n"};
fprintf (frepo, “¥n”

/* Calculation of t

s

he P Matrix as the solution of the Ricatti eauation */
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for (i =0; i <2 i+)
for (j=0; j<2 j+ |
02[i1[i] = eigen_vector[i][j+2];
p1lil[J} = eigen vector[i+2] [J+2]

sprintf(string buff, "Matrix constructed by partial eigen vectar n™);

Matrix_Print(frepo, string buff, pi);
sprintf (string buff,
Matrix_Print(frepo, string buff, p2):

Matrix_lnv{p2, p2, 2):
Matrix_Mut (p, p1 p2, 2, 2, 2.

"Matrix constructed by partial eigen vector £7);

sprintf (string buff, “P Matrix as the solution of the Ricatti equation™):

Matrix_Print (frepo, string buff, p);

/# Verification of Rlccat; equatlon */

Matrix_Mul {rpl, phi, 2
Matrlx_MuI(rpI, rpl, ph| 2, 2. 2);
Matr fx_Mul (rp2, phi, 2, 2, 2)
Matrix_Mul (rp2, rp2, ht 2 2)
Matrix_Mul (rp_dumy, h, p, 2 2},

Matrix_Mu! (rp_dummy, rp dumny h t 1,
Matr ix_Add {rp_dummy, rp_dumy,
rp._dumy[QT[0] = 1.0 / rp_ dmmy[ﬂ] IR
Matrix_Mul (rp2, rp2, 2,2, 1)
Matrix_Mul (rp2, rp2, p. 2 2, 2,
Matrix Mul(rpz rp2 phi_t, 2, 2, &):
for {i =0; 20 i+

for (j=0; j <2, j+O
rp2{:] [J] = rp_dmmy[O] [0i;

Matrix_Sub(rp, rpl, rp2. 2, 2);
Matrix Add{rp, rp. w, 2. 2;

2
)

sprintf(string_buff, "Verificaltion: right side matrix of Riceati equation™):

Matrix_Print(frepo, string_buff, rp):

Matrix_Sub(rp, p, rp, 2, 2);
printf ("Error ?g tj’;l;latrux&‘n”)

printf(”

printf{" % 18, 15f % 18.
fprintf (frepo, “Error of P-Matrix¥n™};
fprintf{frepo, © % 18.15f

% 18 15f

fprintf (frepo, ”

/% AR parameter & system ole
ar[0] = -(phi [01[0] + p

% 18 151¥n”
15F¥n¥n”

% 18. 15f¥n",
% 18. 15f¥n¥n”,

. rpl0110]. rpl0](11);
lrpm[ﬂ [0]rprp[11 n;

rpf010[0], rpl01[1]):
rp[i][D] rpl11010)

[ ][1])
ar[1] = phi [0] [0]*phi [I] [I] - phi [0] [ﬂ*phl [1110j;

Equation2 (1.0, ar[C], ar[l]
printf (AR parameter¥n ):
Tprintf (frepo, “AR parameter¥n” )
printf ("  ART =% 20, 1be
fprintf(frepo, = AR1 = % 20, 153
printf ("System pole¥n”)
fprmtf(frepo System pole¥n )
for (i =0;
prlntf(
fprintf (frepo,

printf {("¥n");
fprintf (Frepo,

. re,

» T P oy
"¥n");

/*, MA parameter & system zero */
+ physical_const->r;

= % 20. 15e¥n”

zéed =% 20.15e + % 20.15ej¥n".
20152 + % 20. 15e j¥n”,

durmy_d
[o] = ( [0] [1] hi [01 11 - p[0][Q)sphi [1][1] +
o p *ﬁl lhi[I][1] EDhl[ﬂﬂﬁ*phl[1][05!)’!1Jhyslca| _const=>r / dumy_d;

ar[01, ar[11);
AR2 = % 20, 15e¥n”, ar[0], ar[1]):

(i+1), reli],

(i+1),

im[i1):
refil, im[il):

hysical_const—>r#ar [01) / dunmy_d;

ma[1] = {phil0]1[0

Equation2(1.0, mal0 im);

printf{"MA parameter n

fprintf (frepo, “MA parameter¥n )

printf ("  MAl = % 20.15e =% 20.15¢¥n”, ma[0], mal[i])}:

fprintf (frepo, *  MA1 = % 20. 1 & MAZ = % 2D, 15e¥n”, ma[0], mali]);

printf ("System zero¥n™) ;

fprintf{frepo, “System zero¥n”);

for (i=0;7<2; i+
printf (" z%d =% 20.15e + %20 18ei¥n”, (i+1), relil, im[i]);
fprintf(frepo, © 2% =%20.15¢ + & 20 18ej¥n”, (i+1}, relil, im[i]);

printf (“¥n");
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fprintf(frepo, "¥n"):

/* Output to PO file */
dumy_d = sqrt(p[O][ ] + physical_const->r);
fprintf (fout, "2¥n");
for (i =0; 1 <2; i+

fprintf(fout, "% 20.15e¥n”, ar[il):
fprintf(fout, “2¥n");
for (i =0; <2 i+9

fprintf (fout, “% 20. 1be¥n”, malil):
fprintf{fout, “% 20. 15e¥n”, physmal_const—)sf):
fprintf (fout, “% 20, 15e¥n”, dummy d).:

return SUCCESS:

/¥ */
;* PE%A Matrix_Print *4
* *
/* ek void Matrix_Print(FILE *frepo, ®/
[ char #str_ptr, */
;: double matrlx[] [41): *5

*
/* B *frepo D HEBERRITAILOERERALED 7
f* 4 IAEEEE IR, 2 */
g *str_ptr ;ﬁﬁwme*&m LT r&ETHRS Y *//
5: . watrix[(J[41: ﬁ"r?’f\é‘?‘r@l L el =i=//
*
;* Fa k247 PRI_nucsys.h *4
* *
;* BYfa none *;
0
/x fRE T4 A F LA Bffrepo 'GT':‘.‘*LT‘?‘?-‘( Iz, FHEDEROY
/* - RBET RO ABEREEFRELES. */

Vi
\Eoid Matrix_Print (FILE *#frepo, char *str_ptr, double matrix[][4])

printf ("¥s:¥n", str_ptr):

printf (" % 20.15e % 20. 15e¥n”, matrix[0][0], matrix[01[11);

printf (" % 20.15e % 20. 15e¥n¥n”, matrix[1100], matrix[1]111D;
fprintf(frepo, “%s:¥n”, str_ptr):

forintf(frepo, ~ % 20.15 % 20.15e¥n”, matrix[0]1[0], matrix[0[11);
fprintf(frepo, "~ % 20.15e % 20, 15e¥n¥n”, matrix[1][0), matrix[1101D s

/* */
f* s ] Equation?2 *5
¥
/% Tk void Equation2{double a, :/
/% double b, */
JE double o, */
/x double re[d, */
;* double im[]}; *;
% *
/* 518 a o ZEHESROTROEYN ®/
/% b ZHARRO—ROEN */
/* ¢ I —HAENOTHE */
i re[]: MBOEEFIENT HE5) */
;: im[i: ROERERRT DT *//
®
;* ZOr4247 PRI_nucsys.h *//
* *
A+ BYE none *5
* *
/x R ZRAEREFROATCE YRS, rel], im0ISBRERALSY
x x4 */

J* */
void EquationZ(double a, double b, double ¢, double re{], double im[1)
double dumy_d:

dunmy_d = b#h - deaxc;
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if {dumy.d < 0) [

rel0] = rel1l = b / (2xa);
duney_d = sqrt (~dumy_d)

im[0] = dummy_d;

re[0] = (-b + sqrt{dummy_d)) / (2%2):
ref1] = (b - 33&@%'3 &) 7 (o)

im[0] = im[1] = 0.0

F-5: DFN nucsys.h

/ 1 2 3 4 5 6 7 8
j*_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/./_/_/_/_/_/_/J_/_/_/_/_/_/_/_/_/_/_/_/

j FEFRTIF R ETVERT OIS L [Uh o FHEEERGE]

_/
/

~
_/_/_/_/_{_/_/J_/_{_/_/_/_/.{_/_/_/_/_{_,/_/_/_/_é_/_/_/J_g_/_/_/_/hé_/_/_/_/é

Vi3
;* standard prototype include.
%

#include <stdio. h>
tinclude <stdlib.h>
#include <{string. h>
#include <memory, h>
ginclude <math. h>
#include <time. h>

£
/* macro define.

/* AA ;?ﬁ%}iﬁ */

#define ON 1
#define OFF 0
fidefine SUCCESS 1
#define FAULT 0
ftdefine NOTHING 1

[ EVE{E - E’ﬁ"\b le'ﬁﬁm%%ﬁﬁ */
* BUEIER %/

#idefine RES

#define RESULT2
#define RESULT3
ftdefine RESULT4
#define RESULTE
#define RESULTS

Mpopy— O

FEIE
/* i’eﬁ‘iﬁﬁ*ﬁ/*/
/x EIEIHO +/

n IR 3/
I+ BRI 3/

[ HEIS—A we—UBSwH +/

fidefine ILLEGAL_FORMAT_ERROR 0O

/* struct define,
/¥

typedef struct {
double 1;
double beta;
double rambda;
double s;
double nu:
double sf;:
double suberi;
double r;

} PHY_CONST:

typedef strucl;_t {

Iong LIM;
mt 'iﬁ!AG
} EIGENSET

0

/* FPE?%E:F-S.HE%I */
[ T TV TR+
/% KEERE +/

/% RFIFEESAEE +/

;* lg%ﬂnﬁﬁf* #/

/% #ﬁilﬁﬁﬁm-rz H"iﬁ */

/* skabél HIEDES +/
BEFEEH S A—S stk +/
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/* */
;* enum define. *
*

*/

F-6: PRT_nucsys.h

/ 1 2 3 4 b G 7 8
_Z_/_/_/_/_/_/_/_/_/_/J_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/j
_j FERFEFF AR ETLERTOIS A [V v FAERERAEE] .{/

j_/_/_/Jj_/_/_/_/_4_/_/_/_/_4_/_/_/_/_{_/_/_/_/_é_/_/_/_/_g_/_/_/_/__/’_/_/_/_fijj

/* */

/% prototype define. */

/* */

/¥ t } t + + t t */

5* nucsySJnam G *5
t t ¥,

extern mt Ham_Prosess(FlLE *fcont FILE *frepo)

extern void  Common_Message (int item) ;

extern void  Centering{char #*source, char *destination):

extern void  Usage_Info(void) ;

J* t t } : :

/x TRIGSYS_t ca[ ¢ #/

/* L N N L L L

} t t . + 4 */
extern mt Param Calculation(FILE *frepo, FILE *fout, PHY_CONST #physical_const);
extern void  Matrix_Print(FILE #frepo, char #str_ptr, double matrix[][4]);
extern void . Equation2(double a, double b, double ¢, double re[], doubie im[});

Vi3 + i } : } + */
;* nucsys Jnat ¢ *f
+ 3 + 3 + t *,
extern)vmd Matrix_Mul (double ans[][4], double mat1{]1[4], double mat2[1[4}, int colum, int row, int
Gommon

extern void  Matrix_Add(double ans[][4], double mat1[][4], double mat2[]1[4], int column, int row);
extern void  Matrix_Sub(double ans[]1[4], double mat1[1[4], double mat2[]1[4]., int column, int row);
extern void  Matrix_Tra(double ans[][4], double mat1[][4], int colum, int row):

extern void  Mafrix_Uni (double ans[][4]. double factor, int n):

extern void  Matrix_Zer(double ans[][4]. int column, int row):

extern int Matrix_Inv(double ans[][4], double mati[i[4], int n):

Vs T + t t ! t 1 */

/* NUGSYS_¢ elg c */

} t + %*/

ﬁterntm§: Matrlx__Elan(F ILE *frepo double mati[1[4], double eigen_vector[J[4], double eigen_value

, in
extern int Eigen_Sub(double wmat[] [10], int n, EIGENSET »eigenset, double #vall, double %val2, double e_vecl[], double
e vec2[1, double *eps, long =mumber, int |
extern void  Eigend Predlctlon(double wmat[][lo} int n, double uQ[], double ul[], double b1, ink IT};
extern double Eigen Vectornorm(int n, double all, doub te b[l):
extern int Eigen_| Gurplex(EIGENSEf*elgenset intn, doubledelta int *imagl, double ud[], doubleul{], doubleu2[l, double
b1, double b2, double *sasa, double #pp, double swlwl) ;
extern doubl epowl((double value):
extern doubledmax{double vaiuel, double value2): -

F=7: VAR nucsys.h

/= 1 2 3 4 b 6 T 3
_j_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/_/://
j FERRFF AR EFLERETDSS L (VA v FHRRERRE] _f/

v
../_/./_/..{.,/_/_/_/..{J./_/_/_4_/_/_/_/_4_/_/_/_/_4_/_/_/_/_{_/_/_/_/_4_/_/_/_/;_2 :

*/

*
/* extern define. */

/% */
#ifdef NUCSYS_MAIN
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ftdefine EXT

se

fdefine EXT extern
fendi T
/* */
/* varriable define. */
e ¥
* R RS R %
/* global. E7d
/* ‘.‘.!l:::HE?.’:!I2lHH:H!::!HH!:::HH:!::.'l:H:H.'HEH:::EHE:::IEH:?*/
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G UNIX7uZ35A0RE

FFT, DIGFIL1, DIGFIL2, PO3, NUCSYS, OEEREI+~TRUCERIZ >
B, NUCSYS&flicHig+s,

nucsys. out control_file report_file

ZEITTIL, control_filellEAN S THENTHI, EDT 7 A MokkRe 2 e,
FETOWBIZICR T LR Ureport_file CHRELTE 3,

control file DRNE :

testl
test2
testl DNE :
FILTER_FILE BY DIGEIL1::::::::::: Ipfl. txt
MINIMUM FREQUENCY:::::::i:izriii: AUTO
MESH_PER DECADE: ::::::::z:sizizic 100
QUTPUT DATA_FILE:::z:::z:sirizsois: t1.txt
OUTPUT_TYPE (PSD/DESIBEL) ::::::::: PSD
test2OHE :
FILTER_FILE_BY DIGFIL1::::::::::: 1pfl. txt
MINIMUM_FREQUENCY:::::::::ii:z:i::: AUTO
MESH_PER_DECADE:::::::::::::::i::: 100
OUTPUT_DATA FILE::::::isoissiisin: t2.txt
OUTPUT_TYPE (PSD/DESIBEL) ::::::::: DESIBEL

1pfl. txtDNEE :

9

—5. 7969897498483780e+00
1. 5336905888046468e+01

—2. 4196527771450533e+01
2. 0083883355764 7be+01

—1. 7621711999881 791e+01
8. 3058885232390214e+00
-2. b650802822519383e+00
4. 6773151609422703e~01

—3. 8320191427588602e-02
9

9. ¢000000000000000e+00
3. 6000000000000000e+01
3. 4000000000000000e+01
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1. 2600000000000000e+02
1. 2600000000000000e+02
8. 3999999999999986e+01
3. 5999999999999993e+01
9. 0000000000000000e+H00
1. 0000000000000000e+00
8. 8888887999999997e+02
2. 4907579999182440e-06

tl. txt (report file) DFE

— P03 Execution
JOB No. 1
Setup File Name = testl

FILTER_FILE BY DIGFIL]::::::::::z: 1pfl. ixt
MINIMUM_FREQUENCY: :::::::zz:izsy: AUTO
MESH_PER DECADE: ::::esrzziisizas: 100
OUTPUT_DATA_FI_LE::::::::::::::::: tl. txt
OUTPUT_TYPE (PSb/DESIBEL) ::::::::: PSD
. -1 -2 -3 -N
1 +blz +b2z + b3z +... + bNz
H(z) = Gain
-1 -2 -3 -N
1 +alz+a2z+aldz+... + bz

Gain = 2. 4907579999182440e—06
N =9
Fs 8. 8888887999999997e+02

a[ 1] = -5. 7969897498483780e+00

al 2] = 1.5336905888046468e+01 bl 2] =
a[ 3] = —2. 4196527771450533e+01 b[ 3] =
al[ 4] = 2.5009388335576475e+01 bl 4] =
al 5] = -1.7521711999881791e+01 bl 5] =
al 6] = 8,3058885232390214e+00

al[ 7] = -2. 5650802822519383e+00 bl 7] =
al 8] = 4.6773151609422703e-01

al 9] = -3.8320191427588602e-02

9. 0000000000000000e+00
3. 6000000000000000e+01
8. 4000000000000000e+01
1. 2600000000000000e+02
1. 2600000000000000e+02
8. 3099999999999986¢+01
3. 5999999999999993e+01
9. 0000000000000000e+00
1. 0000000000000000e+00

— P03 Execution
JOB No. 2
Setup File Name = test2

FILTER_FILE BY DIGFILL::::::::::: 1pfl. txt
MINIMUM_FREQUENCY: ::::o:izizizizes AUTO
MESH PER_DECADE: ::::::::orzzizii: 100
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QUTPUT _DATA_FILE:::::cizzrrrzzze:

OUTPUT_TYPE (PSD/DESIBEL)

H(z} = Gain

Gain =
N =
Fs

al 1]
al 2] =
al 3] =
al 4] =
af 5] =
al 6] =
al 7] =
al 8] =
al 9] =

il

---------
.........

I + blz +b2z + b3z + ...

t2. txt
DESIBEL

-N
+ biNz

-1 -2

1 +alzg +a2z + a3z +...

2. 4907579999182440e-06
9
8. B888887999999397e+02
—5. 7969897498483780e+00
1. b336905888046468e+01
-2. 41965627771450533e+01
2. 5009388335576475e+H)1
-1. 7521711999881 791e+01
8. 3058885232390214e+00
—2. 5650802822519383e+00
4, 6773151609422703e—01
-3. 8329191427588602e—02

LUTZ, £a 5.0 control_file

Fft control_file

RECORD_LENGTH
DATA_FILENAME
NUMBER_OF_SKIPPING_DATA
SAMPLING_FREQUENCY

1_BLOCK_NUMBER:::::::::

DigFill control file

FILTER FORM:::::rosezzsssssin:
FILTER_TYPE:::::::::iisiniass
AMPLITUDE_CHARACTERISTIC: ::::
SAMPLING_FREQUENCY:::::::r::::

NORMAL TERMINATION

...............
...............

...............
...............

.....
.....

..............
..............

AVERAGING_NUMBER
WINDOW_FUNCTION

...............
...............

............
............

.....

.............
.............

.....

.........
.........

......................

.............
.............

-N
+ bNz

-3

9, 06000300000000000e+00

= 3. 6000000000000000e+0]

8. 4000000000000000e-+01
1. 2600000000000000e+02
1. 2600000000000000+02
8. 3999999999999986¢+01
3. 5999999999999993e+01
9. 6000000000000000¢+00
1. 0000000000000000e+00

o

888. 888888
1024

.....

-----
.....

LPF
BUTTERWORTH
388. 88888
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1ST_CUTOFF_FREQUENCY::::::::::i:: 100.0
1ST_STOPPING_FREQUENCY::::::::::: 200.0
2ND_CUTOFF_FREQUENCY::::::::::::: INEFFECTIVE
2ND_STOPPING_FREQUENCY::::::::::: INEFFECTIVE
PASS RIPPLE:::::::iiizzzzzosnoiz: 20.0
REJECTION POWER: :z:::::iriiziiii: 80.0
DIGFIL2_FORM CUTPUT_FILENAME::::: 1pfl. txt

DigFil2 control file

FILTER_FILE BY DIGFILI::::::::::: Ipfl. txt
INPUT_RECORD_RENGTH{2/8) ::::::::: 2

BINARY_DATA FILE::::::::::iiiiiii: /fhome/asuka/DATA/test
SKIP DATA:z:::::ozrsorcosssreenis O

NUMBER_OF DATA::::i:icoizrosziss: MAX
OUTPUT_RECORD_LENGTH(2/8) :::::::: 2
OUTPUT_DATA_FILE::::::::zz:zziii: | /filt. dat

P03 control_file

FILTER_FILE_BY DIGFILI::::::::::: 1pfl. txt
MINIMUM_FREQUENCY:::::::i:::ziii:: AUTO
MESH_PER_DECADE::::::::z:::::iz:zi: 100

~ OUTPUT_DATA FILE::::z:::iiiirziizir gl txt
OUTPUT_TYPE (PSD/DESIBEL) ::::::::: PSD

A-128



