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A Fast FO Tracking Approach with Smoothing Pitch Correction
A Seiji HAYASHI™

Abstract

A tracking fundamental frequency FO is very important for various speech processing; a speech recognition, a
speech identification and so on. In this paper I report a simple but an efficient FO tracking way in time domain. This
approach is based on an autocorrelation function and a correction by smoothing operation with estimated long term
pitch. The simulation results show that this method attains the good performance for a female speech with a limited

condition but very fast computation.

Keywords : Fundamental frequency, Pitch extraction

1. Introduction

An automatic tracking fundamental frequency FO is very
important for various speech processing; a speech
recognition, a speech identification and so on. The term
pitch should be reserved for the auditory percept of tone
and is defined as the inverse of the smallest true period in
the interval being analyzed. Fundamental frequency FO is
the quantity that is being estimated by virtually all “Pitch
Trackers”!’. For the basic method to find the pitch, an
autocorrelation function method is well-known as it is
relatively robust for a noise. And to use a low frequency
component of speech is also useful for noisy input.

In this paper I report a simple but an efficient way to
track FO in time domain. This approach is based on an
autocorrelation function of the low pass filtered input
speech and a correction by smoothing operation with an
estimated pitch in long term. This time I only use input
speech frames that ground truth values are non-zero.
Therefore I embed neither a voice activity detection nor a

voiced or unvoiced detection.

2. Pitch Tracking Algorithm

A candidate pitch frequency is calculated by the
autocorrelation function. If the obtained candidate pitch has
some kind of unstable one more than necessary, ie. the
candidate pitch may have halving or doubling true pitch, a
kind of method to control the candidate value will be
needed. To cope with this problem, I introduce a smoothing
pitch estimation that is to evaluate whether a candidate
pitch would be around a half or double length of the long
term pitch. If these conditions matched, the current pitch
would be replaced by the long term pitch at the current
frame.

The FO tracking approach for one analysis frame is as
follows. These processes are iterated in frame by frame

bases.

RSN FH23%10A208
BF Y27 LLEH

2. 1 Getting autocorrelation function

Since a convolution in time domain corresponds to
product in frequency domain, an autocorrelation function of
a speech is calculated by 1) low pass filtering, 2) Hamming
windowing, 3) FFT, 4) power spectrum and 5) Inverse
FFT. The cut-off frequency of low pass filter is 1kHz. The
analysis frame is windowed by Hamming function to
prevent side lobes. The size of FFT is selected in four times
number of analysis frame length in order to obtain more
accurate correlation. The length of the analysis frame is
25ms and the shifting is 10ms, which correspond to N,,, =
400 samples and N,,, = 160 samples each at 16kHz sampling.
The power spectrum by FFT is expressed in Eq.(1).

PO =|FFT{s,, (0] k=0.1.2.4N,,, -1 (1)

where s, (k) is the low pass filtered and Hamming
windowed speech, which length is expanded from N,,, to
4N, by zero padding. The autocorrelation function of s,, (k)
is obtained by Eq. (2).

R(k)=IFFT[P(k)] (2)

2. 2 Detecting candidate pitch

A peak of the autocorrelation function except for lag zero
is searched within a lag range corresponding to frequencies
from 50 Hz to 400 Hz that cover adequately FO search
range as shown in Figure 1. The lag 7, corresponding to
the peak means the candidate pitch period of a current
frame and can calculate the candidate pitch frequency
Pth,,, by 1/

2.3 Smoothing operation

A smoothing operation is introduced to correct a
candidate pitch obtained in section 2.2 . When the candidate
pitch frequency becomes around halving or doubling of a
long term pitch Pth,,,, that is calculated cumulatively based

on a low pass filter of 1st order IIR expressed in Eq.(3), the
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Figure 1 Example of detecting candidate peak. The upper waveform
is a female speech of one frame and bottom is the
autocorrelation function. 50 Hz corresponds to 0.02s =
320 samples at 16 kHz, 400 Hz to 0.0025s = 40 samples.
Samples less than 40 and more than 320 are set to zero
before searching a peak.

pitch frequency is corrected to the Pthy,,,.
The input to this filter is a current candidate pitch

frequency Pth,,, obtained frame by frame and the output is

cur

the long term pitch frequency Pth,,,, that can be estimated

so far.

Ly=-"=2 ©0<a< 3)
1-2z
where 1 is a forgetting factor that decides how much
amount of long term pitch keeps to the next processing.
The method to correct the halving and doubling of the

candidate pitch of the current frame is determined by

Pthlong ‘Pthcm' - %Pthlong < Thh”lf or
Pthcur = |Pthcur — 2Pth/0ng < Thdouble <4)
Pth otherwise

cur

where Th, and Th,,,,, are threshold values that were set
suitably based on an experience data of simulation. Figure 2

shows examples to correct a half and double lag. And also
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Figure 2 Examples of correcting an irregular pitch in case of halving
lag (upper) and doubling lag (bottom). Note that the
illustrated x-axis means samples lag. The symbols -, +, *
mean current candidate pitch, long term pitch estimated so
far, and ground truth pitch obtained from ground truth file
respectively. Amplitudes of these symbols do not relate
anything.

an initial long term pitch value is very important because
the IIR filter is used. The initial Pth,,,, is set by candidate
pitch frequency obtained in the first frame before Eq. (3) is

calculated.

3. Simulation

I used female speeches of F1 and F2 for several noisy
conditions included in the test set of the course project
(from the KEELE corpus?’). And note that only tracking
pitch on voiced frames this time. Table 1 shows the
simulation parameters that were obtained empirically in
preliminary experiments. In order to evaluate the
performance of the proposed FO tracing algorithm, Gross
Pitch Error (GPE) was tested based on the pitch tracking
errors calculation script ‘CalPtkErr.pl’ that is available from
the course project site. Table 2 shows GPEs for the female
speeches. Table 3 shows how much error of halving or

doubling pitch occurred in the smoothing pitch correction.



Table 1 Parameters used in the simulation.

Common parameters

Sampling frequency F, =16 kHz

Analysis frame length N,,, = 400 (25 msec)

Shifting frame length N, = 160 (10 msec)

Experience values

Forgetting factor 1=085
Thyy 50 (Hz)
TRaouvie 100 (Hz)

Table 2 GPE for dierent conditions.

GPE (%)
Files F1 F2 Average
Clean 451 315 3383
White 10dB 496 384 440
White VarySNR 5.68 452 5.10
Babble 10dB 5.36 384 4.60

The error of halving is calculated by

Err,=N, /N,

otal

-100 (%) (5)

where N, is the number that the current pitch was
detected as a half pitch and was corrected by long term
pitch, and N, is the total number of the processing frames.
The error of doubling was calculated same as halving.
Figure 3 shows the cumulative error of halving and
doubling pitch by each noise condition that is the same
result as Table 3. From this figure we can see that the
speech corrupted by babble noise indicates the highest
error of all. The results of speech corrupted by noise are
improved by correcting with the long pitch. The smoothing
operation is useful in the case that FO is a slowly varying in
time. However, I need to investigate finding the best values
of threshold; T%,,, and Th,,,,, But I figured out that it is
difficult to set them to the optimal values because a
relationship between the threshold values and the long
term estimated pitch frequency (Pth,,,,) has a trade-off from
Eq.(4). And it is also clear that GPE would increase in
proportion to an error distance between long term pitch
estimated and true pitch.

On the other hand, searching the position of maximum
pitch, I figured out that it is effective to use the low band
speech below 1 kHz instead of the wideband speech but

A EOSPEEYFITEERVWESRFO NS v ¥ > &

Table 3 Error of halving and doubling pitch.

Error in F1(%) Error in F2(%)
Files halving doubling halving doubling
Clean 1.50 1.94 0.84 1.14
White 10dB 1.69 2.25 144 1.04
White Vary 1.75 3.56 1.74 0.99
Babble 10dB 362 212 4.67 045
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Cumulative halving and doubling
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Figure 3 Cumulative error for halving and doubling pitch.

there is a problem not to obtain an accurate pitch frequency

or period due to a lack of the fine structure of speech.
Finally, Figure 4 shows comparison of FO tracking

between ground truth pitch and the obtained pitch by this

method in several noise condition.

4. Conclusion

Although the simulation was done under the female
speeches and the limited non-VAD condition, the proposed
approach for pitch detection was able to achieve a
performance not so bad just in a simple way that an
execution time in Matlab attains about 2.7 seconds
(Core2Duo 1.2GHz) for about 30 seconds of speech. However
it has problem that to deal with male speech and to embed

VAD and voiced / unvoiced detection need to be done.
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Human Body Communication and Radio Wave Propagation

Al FI=E  Toshiyuki MAEYAMA**

Abstract

There is a human body communication as a telecommunication system that uses the human body as a transmission

line. The human body communication is classified into the current method, the electric field method, the radio wave

method, and the ultrasonic wave method depending on the achievement technology. The propagation of the electric

field method to use the HF band becomes propagation in the short range transmission enough compared with

wavelength, and the analysis is difficult. In order to achieve stable communication in the human body communication,

there are several problems including the implementation of technology. For example, the electrode structure is

different for each device to communicate with that individual difference in the electrical properties of the human body

as a transmission line. In this paper, we focus on wave propagation in human body communication, the concept of

radio wave propagation, development and evaluation of phantom for human body communication system essential for

developing technologies for measuring human body communication concludes with.

Keywords : Human body communication, propagation
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A Knowledge Representation Scheme for Japanese Sentences Based on an Extended
Predicate Logic and the Translating Method

=#0 8% Shunsuke TAKAYANAGI**
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Abstract

This paper proposes a knowledge representation scheme for Japanese sentences and the translating method to the
scheme. This scheme is based on an extended predicate logic, in which both a simple sentence and a complex
sentence are represented by a single atomic formula, using ordinary words as predicate symbol and terms.
Subordinate clauses are represented by embedded in the predicate or terms of the atomic formula for main clause,
using the same form as main clause. In the proposed translating method, sentences are parsed using existent natural
language processing tools and electronic dictionaries, and then are translated to logic formulas by newly developed
rules. The evaluation result by 1,086 example sentences (which are correct in grammar) shows translation correctness
of more than 90 percent.

Keywords : knowledge representation, Japanese sentence, natural language, predicate logic, logic formula

1. FANDE Thb, TNIIDODWTIEX, BV Fa— LD, #nyima
BT Ry MM OMESAIHE T LWL 0D D, 5% DPL* EQBERIEOMENE % HIE L 720552, HIREFEACES
TRETIIYSZDET, Eo), HERICES), X5 DX ET DL EFEREOMmAFHFIZRE L7227 71
IIEERAEET 20 F THIL T, 29 LAARER —FE, ZLOMEDR R ENTEL, Ll BRZ L
ISR OB FICis TRy MR L, T LIS & FammlE, REWICHAEN 2 WHPS Y . BIETH IR
BEEDBRVWETD, FEHICHEPIR SN 0Ky MIR7Z L ANVIZES TRy,
BhONTWhAV, [EY AT L1357 v FRFERBOEENS: COX) BRIRPITH L, Fer ZEBERmEEL Y &, 1]
SEERELZDDIZOWTIRENWIIA Y DOH 505 & REZ PN TOEAMAER T L L) Ay Y A7 E, B
B REL 2w b OIElizalloB (N THERE L IFIEh s L IREREC. FRICHAFE oAl & 2 g F v 7z R AL
V) ALz EEVEEV, —TF A v F =32y MERD oW T, —E L-HBLE R L T& 72, AL T
PSSR, 3 BAZPEV WebB R il & 225 L Tk &, BAGESCR JHE L 72 EERR B — A O AR R, B &
TWED, FREI—FPRLVERSELICHELNE LA N DRBIEAAND BARN AR O W TIRET %,
WKIEE-> T, 72, MUC (Message Understanding AAGERIEE, AR ERE TN CHWHE L, B
Conference) |2 B 1T 2 EMILEHMIZOWTD, ERD I I o OEAFGEA (DUT, mBEEX) THBITE
I8 — <y FOBICE T > T b1, 7o &N —REREETR I A LR L - RBUE T b BIEHEEAR
CNSIEFEIZHREELIIH T 2 BRI 23R4T 55 7% BINIE, % 23 b 5 o 7R BRSSP TS AR i & HLd 34
7O THb, Thbb, WD L) xtsly A7 L 0EEL ATEBIEINS, T2 THIBEORIIII T/ 2 L3 dh N
X5 IZIEWeblE# A X L & T2 —FOBETLIEROER) RO V2, ZoRBIEXIIHT 2L LT
M, BARSHEL: —EOMBREIIIAR L 2Nt v X, I E THISS L C & NGRS (ARSK) & B
Th DR LNV TOMRUIRE T LEN DD, &5 WEMBRERZ S L) IEL 2w T BE L Tw b,
WEHSHO 720121, SR id—8 Lz HEMEA T ARSKIZHTFOARSE ML 2 7z 0 FaW SR FIH LT
IFIUER B v, WERE 72 B 2 A5 2 MGk TH D | MR v Y v b L TERE A
HRERBICE L T I F CIL RSN T & 725, 4 Thbo
Wt~ Y7 4 v 7 WebDFZEDIFEFEALIAE V. WeblEH D F 7o HARFEX D HRIB OMBFEAANOLER L, KED. ¥
E R 0720 OUNL2), 4 ¥ b a DRtk ~o & % % M &N IERESR - IR 2TV, Z O R ZEDRET
Eak LR S H SN Twh, LA L, b ALEEEES) AR E 2 PSS L 722 HR R 2 v C AT L
GHIRFIH OB Stz HIEL TB Y . SRR BAATLEV) T TO—F2EoT0b, BB, TNLHY
VO RS 5 13 7 Bl FERREEAN— A QM EH S E D S — VD SEEETIE 2 W O A SE L 2 N 2 TV B
2 %o XammPlER LEN g AT 5 &\ ) Heill A PIF, 2 B TR o mReER I & 2 ek & &3
B, ZORFER A WIS 2wk, 3B TR~ DAY
EREM THo3ES B13A s BRI L v e SNDEEKOHERE, £ 0
*"Q?E?ﬁimﬁi WEFo [H2] R [92] FORKIFEZ &L LOLHR
- EHRIEH FE ABETZH LR TE LSO PN O OZER P, 5

13



HIEAFBTHMR®RE Vol.12 No.1, 2011

BCHLOLRD, 6 B TARLIEOFFHEIZ DWW Tk <5,

2. FIFESRBUE CHER

2.1 REREREM X OMBRE L EREH
2.1.1 EAXWLERBEE
ZITE, 120X EDTOL) & 1 20ObFERTEY,
L=s,,8,, VS, P(riity, myity, e 7, t,) (1)

ZZT, LI3lFEATH %, NP OPRIBFFERTHY . 2D
O EFH OB AR S 2 HEE (BF, A, Liownd
) & A, PHEE. BEFMOLEEH#ILEEZ, 4o
ity (BEA [~THE] OBE) Z20FFH L, 74,
i7/\)1/ﬁé<€l§i (H) TH Y.t IEARE, rz’)“%h&
WELOMGRERT TNV TH L FIEAREKITIEARIC
%KDXC@ *Kkﬁé@?“%%ﬂif BAFIHTH D, TNy,

JIFEHIC L D Ry BE oA Fagt (F4). obj (&
%ﬂ‘%)\ plc (%Fﬁ’l‘%) HOpEIE (EIZEDRE TLHEECH
WHENDL TNV ERE) %, BRI OWA 1dsh). inst
DEI)BFHIREL 2TV EVD, F2. sidX ok
HeBBErETHNTTHY, BE O, #T (9. =&
W, T (0. BE () Fe3 5, MRz Bsv Tl
BT =34 52 EFRIHRICT NV T EIBAER LY, B
LD Z AT > T <o

F7o, LICHBT 55 Fﬁﬁ>£1ﬁ®ﬁé4ﬂ & LEEE. s
(DR TRBATE WAL, B EOMRE RIS

?@"%%wfuT®l5~ﬁﬁT%o
EQ(atr: ¢, val:t,) (2)

Z 2T, atré&valldEnEnE . ﬁi’?‘:{@‘?/\“)vf‘%éo

VINICEEARN 2 RBIG %2 7R 9, F72. Table 1 IZ#FEATH
WL TNV DO—EEIRT
@© [KHEBIZFEH . KBi~To 7]
="7< (agt : KEB. gol 1 KK, tme : FEH)
@ [KEBIZRFAETH 5
=SKEA (inst 1 KAR)
® [KEBIZ20#%TH 2
SEQ (atr : KEROEER, val @ 205%)
2.1.2 BXOXRRBE
BOCI, AAFHET, EURET, A, YIS E S NS
JEH & FHT & V)?ZcZoo Tﬂfﬁﬂﬂi"%ﬂﬂﬂ\ HRET, A (5

B BL) OBEILEhRE —DOORBEXTEIT 5, T
&b%\(l)ﬁfiﬂﬁ%ﬁb\ﬁUﬁﬁiﬁHV?@P%tiﬂ
DIAATERST 5o BAWICRIIRE 2L (LI, SHEH
WEEEIER), EIUCL DB SNLETal Lz E Za)ll '}
EVHIETHDIAL, 22T LE (1)L ML

14

Table 1 FIEDINIL—F
WEERL S | T RIE R
agt | £fk (agent) BE A 47 9 4k
obj | A% (object) [ APPIE
gol | B (goal) BE O
sou | iFd (source) BYE DU
ple | ¥ (place) HROWKLT BT
scn | 5T (scene) L% SN AVAC AR )
P pps | HIY (purpose) e HE
imp |i#H (implement) FEHEHB XU
cnd | %M (condition) e S
mnr | B (manner) TTABIRIZ BT 5 kg
thr | BIGGIEY (timefrom) | FROMF % KR
tto | # TR (time-to) RO L5
tme | PR (time) HE O % W5
as | %M (as) Al
sbj | EfL (subject) jiZeI0ER"N
s-obj | X% (object) TEAE DR G
AR | sgol | HEE (goal) FEAE DR,
s-sou |4t (source) TR DU,
scmp | JL#% (compar) EX:NAD)id
inst | X% (instance) BUTEIOPIES
iR atr | @M (attribute) J& Itk
val | fii (value) JE Al

HEARWIZFE—Th b, 72720, (L)X EBEETOICK
L. L3RR 772 a v &2KY, b, L'CTIEL OleE
HPLaD BRI T 2HEICIEHNT LT NV D
SIS 4 25T 5,

F7o, WHIEIREAE (GO0 OBEIE. —o ol
TREHCTE RV O, EELEBREZ TNENHO L
LT, SRz HeTE L, ThehiEs (A)
REE DO F HWTHEE T 5, 72720, &t
LO¥E . SR AT 7 < A fE 7 I E OBk
BT A Xo%AEIET Nvend (5ff) TEEI L, LTI
FHB % RT .

O HFIPADPBENRLTOUIRZEL TV 5D ]

SHT (agt: IFH, obj: [RI{EN 2 (agt: JL AL
gol : #)})

@ [HETIERBIILEANTH D Z & xR H> T 5 ]

=M% (agt: KEB, obj: [Z&]PEA (inst @ KHOI)
@ [TET IR E LT b a0t BETH 5 ]
S[&mIRE T2 (agt: KB obj: #)l] O E
(inst : 1)
@ [REBZAETDIRET 5 & ST <
=17< (agt: KHEE, gol : &4k, tme: [& &7
(agt : f/EF. tme: #)})

(—)

€95



=fRE bEHESE A B BAEXESEE L OREREN-IOHMEBRRE L ZhADBEBEHRE

® [KIBEARBRIAT> TARZE - 72 ]
=*7< (agt: KER. gol : KE) A*H S (agt: KER.
obj : &)
® [FDSKAITENTES B |
=k2% (obj:#k) —#H 5 (obj: ¥E)
D [REEASR D 7 SIZWARIE R 70\ ]
=1 #82% (agt: WHB. cnd © [§fF] PBkD (agt : KEDI)
OB AEEF OB A TH Do HAREIL, WIS
& ARET O EE & OB & 2 OWBRAHEIET B0 DB
TIE TR X TENRSL ] Oglllcléd 5720, £2I12#%
FLTCWwE, QUEAFATOHETH ) . ZEEIEIEARGICIZ
FROEEIRATELE L 22 W 2O FHRERIC#H I 2 ve B
B ET R FER O R T M CRB SN LB TH
V. @, @IFENZNEECLSOBERE ., BHFOEAT
b, Tz, ©. QIFEAE (G130 OHBAETHH ., ©F
— R BBEESIZ OV TIHRRENT WL 0, WENRFEL
WA, EEEZMOTEL TS, DIZFFEDREEIZOVTIHT
NHENTWAED, 7 )bvendx VIR IZH DAL AT
FHHLTWE, THOHHEIR. RFIERPL Y Y —F R0
DA T T ERE AT o BARIIZIE, SFAEE &
TdH L2050 BFAOBEENEMRE 2 ) B2 HEOMET
HENEDPEE T 2y 7 LHET b,

2.2 HBET3H#EE

BEREHE R R ARSK % . ML OB 72 “wE” BRb %
T &5 &) ik L7z #amiEY 2 v 5. ARSKIZ, AARD
VAR IE N, 2 F 9 2 Jak Tl L BERE T 72 1% 2 15 2
WP 2D HEREETH B o Fig 1 IZARSK D FAAY 70 38
W % TR T,

200F%FN (ALA) MICERNZTERKR (2) 2
Y %0, FXMOBMUELBIME L O bR E Va8
REWT Do BEOLEI. TOBEUEZEREOBEE &
ATp L HALERE IS B LIEOEIEE L L, /2. ZofEn
BEL NI o 7o B IRV & L CHEf 2 121k S &
bo B, HIHOWE, EINEHOGEEIX 1 L LTH
HOND E THEBILA# ) KT,

COFEMM s - FHUBEROHEIRFEM B L O —0
TNV OF TV, EXEROFEPE I Z 15 O/ME

~AVB AVC

v;AorAzA’

BVC

Fig. 1 EARy 4 BHMEE

15

LT, 7o, FHUEORBICIZINETHEL T
W= ZNTWWb, B, ZOHfiamdE CHEMED
B 1" e T UE, BB E D v — ko —RE
R C OHEFE (SLDEE) &b,

3. HFEE#E

AT kR4 DA T 50 XY Tl & 2O
ABLRUPLRDOE)IHEL TV 5, 1) — K RHEELE
F9 D) R 2 BIR A F9C 01) EAEOH % K93
v) FEDLVITHM AR - (ZET L2 XD 4TET, The
RIS BES |, TRERIEM DS - 72, T4 H IS
7259 ) [TMEHIEWA 72 L9 725 ] & vo 728135581
SbNb, 2T, i), iv) I EEBET D Tl Y
BBV, 1), 1) OXEEENRET D, $720 T
MIBOMFE TS 5 LBIF, BEF. LFIHT b, &
BETEEIZINSIZOWTIERS, 52, XOMELTH
YD e, 2HBLRTEL L EOLENFET LA, 2
DNTIR4FETHENRL, LOfEL LCIEL, /DD 5
AL BELIZOWTIE S ETH, S OETITH LOZEHRIZD
WTHRR 5,

3.1 EARMLTHRE

AN, TRER - BESCURAT (Zhein, A2, BNE R
) L. HEEO SRR, CEORY s20F . &BhE . S
G LR BT B, FARARIIEINSIEREFHT S,

(1) iREA B D4

HiR L 7- 1 & EDREE (B Ll frd 8 £ OV HLGERE
&) BICWEE RO Do EEKIZOWTIE, B & 2
DEFIDHF DA 7 ) FEIE L ISR ET 5, ThZon
TIE 3. 2HiTH~R%, Fig 212 [REFIZHIFICH IR -
7] BBIE L7REEARA L E TORMNE IR T,

(2) WEATE T DA

TREATEALZ DB B 1% T NV & S L MBI E O b 2
(Table2) L. #EEXICEMT 2, Hl 212 [FALHERP S
TIELW] o4k, MEID “ICLW (sbj: FA. s-obj:
RERIR) " & AT B

(3) WmErBFAOBE

[AIIPTH L] OXTTH Y, HEARWIZIIPLAE Y T
A AR P ADBREETEL, TN “nst” &AW
T, Plinst: A) &S 5, 72750, SOMEBRAERVEA.
Bl 20X [RERSKET ] FIIEQRFEL HWTET.,
72, EQURFETIZ, EAMIZALPOMRERT 20, AlZH
LCHiEFE (H Z2#WVWEQ (atr : AOH, val : P) & FEH



HIEAFBTHMR®RE Vol.12 No.1, 2011

ABRERRFCHBICE
L mresewoomn
KERE —————————————
F
BE(C

Jmole

) KENE/HEHZ/BEIT/ Bof

RN

"J%é [agent #¢ 30f6d0] [goal 1= 30f72e] =) | weRAoEanE | [ #uTEs |

TR L <

Bt Ik P ——
R \ EZROBESHUTFyy | | PEET

‘ EBROSALHT ‘? g R LR} )
o iz

“tme: L BE” =5 (agt: AEB,gol: HE) *

*¥15(agt: KER,gol: BE, tme: A F)

Fig.2

Table 2 AN &IRFEFHTK

SR - A& B R RS
AlZP P(sbj:A)
AlEIBAP
AlEBIZ (13) P ) .
P(shj: A, s-obj:B)
AlEBE (13) P
AlIBTP
AlIBE TP
P(shj: A, s-gol:B)
A25BE TP
AlIBHR 5P
P(sbj: A, s-sou:B)
AFTB2HP
A EBIZP P(shj:A) AP (shj:B)
AL BIZCHP P(shj: A, s-obj:C) AP (shj:B, s-obj:C)
AlZBL 9P P(shj:A, s-cmp:B)
AlZB L ) CHP
- P(shj: A, s-obj:C, s-cmp:B)
AlIBHCL P

T5. COHOEMSE, MEFET 7L — bEERKL, Zh
EPIETERD T IV L2 METH I ETITH . OB
DOWEE [KFE] O LtEThr AT TV HEEE2ZOT
YFL— bl MY, Soa. LA TH B HSKES
DOHTI)FEDROPY . HIERE THRE] 7 ES SN
5o fEo Ty MIRFEZ AL, “EQ (atr : HEBROH %
Fi, oval oK) BT, MiIERET Y T L— NI
HAIZET 2 b 0% E6TREIER L7z SHICEY), 2.1, 1
HI®OBFIO L) Az LTwh,

3.2 EEROHEZE
CHIHEERSEIE T 556 (Fig. 2 O TlE [FHEFIZ]
PEEEIC R D), ZRHEDOEBIKIH NS 20D ET
Hbo ZOWIEIL, TRER O MILRIAN K 72 728 UIERE D
LSRR T 2 2 EREETHY, THVITYAI v
RHEICHE L2870, 22 TIEUTOXL ) IZHET S

16

MEEHIFER & TORN

ZkElL7n

(1) FEARMZ S
BT EICRD2ODF = v 7 ZATWHIET %0

L WM E OEB
i, IR ORI RN 50 7 T [EHE ORE

i1%. EDREFALRFHFIC L Y ERICHE LA L EY L
TWhEWHADF vy 7 Thb, Fig20FITIE [KES] &
[HZ] PUEETHY ., T NVIEZENFhagt. golé b,
INEFEHL T hr Ty 795,

Hd, BTN L) 2E®HHE S Y —F A ko
BT T)FEIRIGREL (CO#HPHZ LT, BEHH &I
R, CNEEDEF v T b, SOF oy sk, hT T
) F B OREHPAAFAGICIRELZTF v s (DR, 815
v 7)) LEOMEHEHMEILRLF 2y s (V. £2F
v 7)) O2BMTIT).

BARMIZIE, ShooFoy sy WBERELFoyr) %
Table 3 D% 1 B A LIFIZAT, SED 2 DD EME 7z L
AT TV EMINL T 29 TRWIHEIXROEH
B2, mERMICBVTOSEMEEZMI SR WEAIR, F1
BEHICREY . # 7 T HFAE ST 282 F o v 7 THIERKE
BHETTF 2y 255 Bl Frovr, EB2F2v DT
T EPE, B2 IE BETE (plo) ThIuE, HARGER
HRIZH D BT R W FoLNoOMEEE2T 2y
70, T2, TOTNMESICHLHFEDOH T TV 21 F =
v 7 OBAHIPHE LTWb, IhbH 73 #HpHET_To
TN, AEBIFAEICEE L T b,

F2F v Ty EOTRVLREE LM SN EAE
FWEAOR O BEEDOE T NV A E ) ST, F72. Table3
THHAMLTVBDETNVIEMTO (2) THERD L) %E
EDF v &, (L] BXOTE] 13 (3) TR



=fRE bEHESE A B BAEXESEE L OREREN-IOHMEBRRE L ZhADBEBEHRE

Table 3 EBRDHEICH B T NIVIERL

LYk 5 1 A 5 2 el £ 3 sl 55 A A 55 5 el £ 6 Al 5 7 A 55 8 B
< plc* imp scn mat cau” tme cnd
Iz gol tme plc* scn cau”® mat imp mnr
% obj gol scn plc*
»H tfr sou cau’ mat
¥ T plc* gol tto
~ gol plc*
N agt tme obj
& AT CLE
Xh AT CL R
@ ple” imp scn mat cau” tme cnd
LLT as
FllE mnr
I2&oT cau® imp

BEABTF v #tT). T T vmnriddhE B % )
HALTFzy 732008 L, EEFEOFH O EIF,
7. BRI TH - GO TNV EREST 5,

(2) BEDF v

Table 3 TN L T B T~V CTRIIEBIEOHI S 45 A
TRELLATIVNIZEIN TRV EF oy 735, Th
ARG L WilkeE T2 EaeThL LTLE ) WHEKE
ERL. Mafsid ZEICHET 272010 72F v T
bbo BIZIX, B (plo) THIUTEELEWARE (B
EDTN TR RRAM R EOFE) 1284 T L TR
bOEEZLN, INEBNTELENSH D, DT v
BB LB L BLOHE2F 2y 7I2B0WTIT ).

(3) #WhE T& ) & X ] oLt

FOhE T& ) TiE, B &AsEMH2 517 N Zagtl
L. €9 TRUFNIR Y ZITEOHERE M\ b BI#E TR
[RERE REBIZEFER L7z 7 &0%3%4 L. HBIE [ & 134R
BhEd (3] L EBRICEAR (agt) &b, BHETIRRD LS
AT HIET B

L [&] ORGBFAOD»H N D EH OB TR vwilhE
ii. (&) OmEPEFETH L5
i, FEWTIUCLEYL L VS

OBEF.TE] ORVIBERmE TNV EFED KT 5,
BIZAE, TREBZ/ S & H L — 2 72| ORESCRNTRE R T
X ] DBRVENTHL—] &b TliEm#RIE
5 (agt: KER, obj: /8, obj: #L—)" L9 5, ii
OAE T N vmnrzE ) B ThH, FIZIE THZidw- <

MHPETE D, il O¥FEIZT N hgolx E ) Y ThH, Bz

17

L TR e Ry RIS 2] BEDFTU L. 2O UR
FHERTIE [Fr ], [ 3EFERFEIC A>TV, 2
DAL, KT 5 (obj: F vy, gol: Hf)” L FKIMT
%o

Fro. RBE (L0 ] Tk, BRISESFASHIL, 2o
ZFO®IC (%] BPHEH L COaBEaIcEHEE L, 9
THITIUET Nvsouk 59 %, HiEOB L LTiE [k
WL EVENEEZ 50TV ZENEHL, i
‘B (agt: B, obj i X D EWES) EEHT A, &
FHoflL LTk [MEB L) FEIIm ] 24 L.
‘< (obj : FHK. sou: Wi R)" L EKHET S,

3.3 HHRE$HAEETXNOERE

(1) FokEE 0% ML 2 OMEN

PSRBT (Ho] R [T4] FIMHTLILIEST, £
COBRERD, [H5] OXE1E [FHITEETH o720
[ESEFEIRGIH L] R EOBPETFONL, 2bH
ZEnEn TR S Lz TGES ) T 5]
LIRRTE 2, 72, [T5] OBEE [S9ETTAE
L7z)s TRIEEICY 79 —%235] LEpFEITonsd, I
ikzhehn [GEEGRZ) 75 (77 —%) HI2%
5] LIERTE %,

(5] OBIIZOWTINE TN FE TR
LezrnzEh 35 (agt: &tk obj @ EEHETA). “T5
(agt : M. gol: B, obj:~¥7F—)" %0, BRPIEEELS
b [35] b, COBE [T5] D L) nEw%
ForniEE 20 . HERLEIZBW TR 7R 25 L
TLEH LD D, BIZIE, Hemm ClEBRFERA H— OB &
ICHEAIE (L) 2ThNbh, O, BHICHEREY
WABE 2 EARASNTLE) TREERH L. £oT. X
W BRE A S EL L 22 A, OB AT ) LEN D



HIEAFBTHMR®RE Vol.12 No.1, 2011

éo
T [T4] ICHEEEDHCCHHET L, [H5] DFF
HIZ DWW Y 2SS 7z,

(2) Z¥o% 2z )

A AGESEARBY G R e Tld, [9 5] OFEKZ LN
WITHRHIC L T b, F/o, HARERRAR TR, 319
IS P ENT WD, S2TIE. IR EEDIEE
7 17TFE & L. ZNSIZ58TE 0o 7253 % 3T I
Fro, FR20MICET AL E L, SRSITH L. TR
ERIIFOHTH%FO A 7 T EEL OB EF O HIEE
TAEHIA 2 HE La) BB Sz b) EQIEEDFIM.
¢) TR, d) T 7L—rOFH, D4ODOTHET
IRFEHIFRAL T %o

(3) BRIy 7 A3l

a) Tk, BF [35] oFE®KE (179 ). [£b2 1 [k
DL [FDL (A HFET 2 [ELL [F95] o
SMICHL. INooBE (D, EIREHE) (J#E Sz
Do TNOBMBEEIL= 27 » ATEH L. KB RS
L THE L7

BN 2 EERZ 0200 L LCid, #IzE, 179 ]
WZowTid, CEID [TA /& Biz/T) Cx (DT) 35
THY . POA~DOZFADH 7 T 3F N “ AN, k.
ar. N M. B, W, BET. TR T o
HELTWD, BlAIE [SEAEEITEZ TS 13 [S4EA
BEATHEAT) ) CEWR L2t 4T (agt: &*E. obj:
EETE) EEHRT S,

b) WZEENMT AHANE, XA [A 23/1E B 2/ 55
THY. DA, BOH T I IEMRENE Wy, “ffl/
A" THbo BIZIE THOHEIF005HL T 5] 1k “EQ
(atr : HOHEOfEE:, val - 3007H)" & 2S5,

o) WL AHANL, BF [T5] PETETHrOZD
BB HBLL CWAHAETHD . [LTWw5E] OHiEh
OBFE B E L. WA EENT 2 vk, #plziE
[HHABRB2OEY LI ELTwD] oBadilx gk 2
(agt : Jifi. sou: BIR)" & Z&Hd 5,

d) . BRELZZHANCESY L 2WEETHh D, ZOBA
X7 7= M ERWT, RIS L7281 E Sz
bo T T L— M CHELALERHOKII & TIHETH
Do BlZIE, THREIFIEEICRE Y 2535 ] 13 [Feidds
BN s | LEEHZ, %55 (agt: JoiE. gol : fRET))”
EEWLTWD, B, [T5] OS5I EREICD
WCIE, KD A B ESz v,

18

4. FRUNDOERE

REITIE, TNETHRRZZEILOBREZEARE LT, F
WL O Td %2 530 - A - e &3 - THEYL
OB LI DOV TIRR D,
ZZHFELTE, 3. 1 EiCl_7- &AL E8)E (&
W), b L OCBFEORINL [ha] 2E0ER
ST D, COERE PR EDERET L, RIS, HEE
L7z EBFICH L CEDREEEAFM L, Z o HEHR (Wi
EFNET A 4O N T TUIEHR) 2BETL, b
DIERD S ENENOLROHEEITI o BB, LITE-T
FRRT 2 L) ICEEBECTERVWIEEDLD LA, ZO%E
WD H BB TIREER A AT 52 LT 5,
B, TITREZHLETELUIODWTORBRL, MO
BIZOWTIIR 22w,

4.1 ZHXOEH

B ST AR NIHE O Z 22 &1 REEY SIS ] B
DN, STTEXOFEEERT L L L, LD
FEWH. Tabb, BoESIRZIIITOTHENT 2L
THEHAT S,

WRICHER [N ] P 2B IS T 505 [
L WIZ 40D H Y, FEEEBILELTICRT,

25
FIBE
B3
&

RERIX AR I B 2 RS 7z
ZOEITAEXLND

AR 2D
REFBIZZMEND

CZIT, BEEZELE L TR . JIUIHERICB W TIE
[F— DA T T XVORED L 5NL T8, T NUHIE
FEIZER SN TOIUEHEZ WAL TH D, ZOHITIE “u
fFo (obj: HH)" LREIN, MH [Fi7zhd ] osWkET
Hbo Tl BHIZOWTIXRKIHTIENRD L) 127k 5,
WoT, TITIERY, WROBRNAFEEL 2, LTOM
FZY EHET B,

L2, 226, X0, 12k oT) oWEM L 4FIHNE)
EE (FBFAOEERME) 122 ) HL5E
i N BB LU 125 B wgse

12, R0z OBIO 4L D, ZOBITIE, [RAR]
BEBF (B2 OBEEERVEL, i Tk, —f&i2ib
DHETH LW HMIME, 22 TIEZILET 5, Zhiid
(B NTIZ] B EHEAUT S,

INSIZEY LA, Bl E [REBIZEH 2 Ao hn
2] oX 9 RTnE, T g ashzsy L bEz2 5
NaL, HAZHRECE b EZ6NL, Tabb, ZHLE
WRE ORI, _EREDAHIR S TREEE W2 B fiEo T



=fRE bEHESE A B BAEXESEE L OREREN-IOHMEBRRE L ZhADBEBEHRE

FOBITIEM T ORFHEAZ LT 5.

4.2 TEBEXDOZEH
TEIIRD &) % Fo,

L EERE (5] 2 EEl

i BRI (2% 5] 2Fhi

iil. BEIAFEROAENC 11275 | 3k

v, WELFNZ [535 - {7285 MK

v. XOEHFAPENEETTHOZERE b SH)F

HZDoWTId, BIHOZELEDLELH ), TELOM
BHERD T L Vo B2 TRz ExoN2] 3T
O, RHOVTNEBERTE S, EoT, 22T
LT oYaniTEIRET %o

a) [F&] 72 EOWE 2 RTHRBREVS RO AL T
WA

b) FFEPSEEETH Y., oMM, WESIZHLME
(ZnaFcmLzzgacad) THY, o
Mo BAEEEIZ 2 ) B wis

a) FFZIE. TIHHEE T2 z] O X9 %3 b) IE5
HI OB OB LEHEDH4LT o

i [EEPERIREBEXICRD ] R EDVHET L, o
Db, WRERMATERE TE @F) +10 WE) +7%
% (B ] L0, DiFAORIEICH 2B & EEE L T 4,
il (AR METBRACE D] R EWHEYLT L, 2
O, WRERBCIE [RA] &FL D, Zhizon
Td. COWOXF % BF il Sz 2 720 0FFHZFER L
TR L 720 i IE H ARG B KR B L OTPALBY I fEE A
SamLEFE AR ML, ETHSA KT AR L L
Geoplcit, [MRA&] & [RE D) A L2k £%8C390
XTH Do

ivid [EHEDHZ RS2 2EDVHLT L, 0
G T72E2] % [$5] (CEBRLTHLL 7,

viZ THENSEOHEETBo Le b ] 2 EDHYT B,
ZHUZOWTUE, Z OB & HEAREN G & 5HE £ T —
TNEER LT 7 (ZofTik, TE5] ICiEiR),

5. BXOZT#E
5.1 & EfF ERE (EEXLU) oxkE

3. 1 Hi Tl Rz H 2 I EEBE & 2Nk s 48 %
HARL, Sho CHREROERBLEMBL T 2, 72, TH
DTN EEERETE L, SNEFMRGEL &35, L'
DIREBE FNDMRDB NS LT ORBROGF LT = v 7 L
enh, ZBFEAEEMET 5,

BlzIE, 2. 1. 2EHORABOOT A, Lik BT (agt:

19

fE4 5 [agent 25 30f6b0]
[goal 1Z3f964c:...:30f746]

\
EDREFLEE BFLEREE
% Oebede-3cf8dd-...-30f746-+.. -32a966

EDRE (L% HAGEHERE
Rl 4 %

Fig.3 BXTOREGROF v 714l

I obj : )" ) L& “BEhb (agt: JBN)" &b,
F72. Fig3m X H12 T[] & [BEN ] OIEBERITE
L. TR TEM] o BER (goal) 12544 T5DT,
12 “gol  #” AfPINL. Thx EEIOMFEN & ik
L. “#%7 (agt: M I, obj: [RIIEN 2 (agt: JE A,
gol 1 #)})" LA D,

F72, AfOFRRFAOD & ) 122 RTEMSHOBE. 1
BRI Z R o # e 5T 5 MBEICB VT, [ & &
R [HnZ] ZREEMHICHWSNLHE (LB, 2ol %k
kAT B Beliag & ER) IZENEEHGERIEE £ T
R THRBIROFIHER T E vy Ko T FEETIZHW
5N DFEOBEIIL FIZEEFINIZ T NV “tme : #7 25
T 5,

fE0puiv

5.2 5. FREH (ZHX) OFE#H#E

WHE O, & OHEIIGFTEHR &SRS 2 FH S
%o BARRIZIEENE OBAH) ORIHHT 2350585 & W
USRS 2 HL . ho2nr#Eh. EHhE ch s 0% T
v 7 LHET 5o F72. [FRAATH I ICHLE G 1217 -
72 R [RIFEOL Y Y U ahhbTHM-72] %= EDLH A
KL o720, KBE N2 eWBE (37 d8Eme LT
W o Tz, WHIEH OB A LEGELEO L CEF AT
HTENH, 2. 1. 2HIORBIOE 2D F FHRILT 5
& 1< (agt: KEB. gol: KE) ANES (obj: &) L7
D HEREICBWCIELSMTE RV X o T ks
VI CEFEDAIE S LT iUE, R CoBhE & ai o FFED
M TFig 2 LD F = v 7 2470, HBERS—3 L 2548
WIS EREA ML LERT 5,

B, IO X9 IXHHEE [T OB Tl
VA, BB EE TR SN TV LA, i ERY
ICBZEOBMHE G EE 2 OND 0, BICOBERICHE:
DT () BT %,

WA (M0 OHEIX. BRI 2 SCEAs
Tabled OFEHishe —HT o052 F v 7 LIFTH. Thidsk
DY 6 KU A Bl bhil 20 & THEAE ST, B



HIEAFBTHMR®RE Vol.12 No.1, 2011

Table.4 S DHIMRICF B HEikEE

biRSTE FHBI
725 F7 %2572 5 BRAS Ao CT& 7z
(b4 FDRAUIAE:
& (575 D3R 72 LRI A 8 & L 2
%h RV AVEE)I O ZOENPREW
b INEE VAR B /=R G = 1)
725 T FAERE S 7z > TIRGEL 22\
Tl BEV TS ER v
e R MBEB L 2o/l 30 LT E 2w
s I (U E MDD 5 &3S Z IS FEERFE R 72
EL7zH FELLTUEMYS o2 LR EHE D
Lhbl REBCTEHT L LDLHIDLBEVPVER
HED (BRY) | FAAHIZD B ZAUTEEAT 272
v (e WA 72856, HEdhikic s

REE 72 kA R mEIASEAS L C— DO RGREE 2 D L S0
KHENDLZENLNTDTH 5,

COLHICLUTHEZHE L, Bhiah O T & 08+
bo EIL 72430 R 2N F TILlR 7o F il CalkFEARL L.
INHx 2. 1. 2H TR L) ICEERL SR T N bend
FWCHEAT 5,

6. VM

EDR&E T-1bfEE, HARGERART G HEFNY BL T A
o AGERIREMD) 72 S E N TV LB A v Y —
Aoy MEEM S SCFICIE L < ARG OHE TS IS L EHR 5

& L7z Table 5 (23Rl %2 R_§
M2 OG04 & 912, B30, # B E WS T
LT E T2,

FAREMBNE, [HT ORI TRE22ED] HTHY .
“12% (agt: L+, mnr: Ai) Ash< (obj: Hb)” & #HZ5iE
ENTLE o7, THUIBRERMBATEHRT M2 A N2
+ [ClizamdlancL v, #&IET N2T) 2L HRI
TERPoIEPHERNTH L. F72, XD T 7% sl
. [REZo A iialzs Muidhw7Zo72] T “§ifa
% (agt: FAy gol: ZDON) AMIHIHVNT S (agt: B &

AW ENTLE o7z “METHA L DlF “FA” Tldz <
Table 5 MR

B R DRZIEe BH | BE (%)
FHL 426 405 21 95.0
e S 273 256 17 938
B 287 251 36 875
%1k 986 912 74 925
W Sk 100 86 14 86.0
Sk 1086 998 38 919

20

CFON ThHb, TE4. 2H TR/ L) ICHLOTRE
EHIELTWDH, ZENDAEY 072720 Th b, DT
7T arERILOPEEYNHET D2 LENH) . Th
2OV TIRAROBETH 5o

7. TEV

HAFE L 2 LRI OBFEREAHEARS 5 TEIZ2Ww
TRELTZ. 2o ;Eﬁfi 13 HEFEZ AR ESR & L
L -BLEBIZLODOBFERTERT 2 L2 32, A%
BTFEE, BFOARSIRLE Y — )L L B LREE O &
HIFELZ, BFEDIHD T <OAT 2 & L2 BIRIENT 2179 b
DTIH Do LHEANZIEL BN (1086%0) =R % &
L72RFITE, 91.9% & B WA BR E A H 17z,

Sfld, 13072 Tl SBEO NS 7 5 3G RO R
B OWZEZ D, H HREDEM % & L3I b s e

LTV TFETH D, F72, BIE, REHD: & HERREARSK
ZISH LZHENEE Y A7 & (R ZEMICEZ 5 2 L8 T

EaUHNVTA TV ATFAE L THORMTEE) OB
BDTW5h,

e

AWFFEI R EE (22560406) DB E Z1T72b DTH %o
%72, ABRGEOBRATIZ T T 72 7 FAS 2 7 < A
L.

SEM
1) ﬁlﬁ?* BESESCN - ERISE
WEEOBHMIZEZ 5 —,
Vol45, NO.6, pp.580-585 2004
2) Universal Networking Digital Language (UNDL),
http://www.undlorg
3) Brachman, R. J. and Levesque, H. J:The tractability of

SRl —REDOT— % % b

15 TR B 5 4 22 4 Rk,

subsumption in flame-based description language, Proc.
National Conf. on Artificial Intelligence, pp.34-37 1984

4) Jeroen Groenendijk, Martin Stokhof: Dynamic predicate
logic, Linguistics and Philosophy, Vol.14, No.1, pp.39-100
1991

5) Fuchs, N. E., Hoefler, S., Kaljurand, K., Kuhn, T,
Schneider, G. and Schwertel, U.:Discourse
Representation Structures for ACE 5, Technical Report
ifi-2006.10, Department of Informatics, University of
Zurich, pp.1-51, http://www .ifi.unizh.ch/attempto/2006

6) 7Ly N ooN— FI, BERIE ARk FELE &
M LB mmis, B EHuRES2wm CEE DL
Vol.J84-D-INo4, pp.389-400 2001



=fRE bEHESE A B BAEXESEE L OREREN-IOHMEBRRE L ZhADBEBEHRE

7) JERERIENT O A T AARGE
http://chasen-legacy.sourceforge.jp

8) HAFERR Y 52T AT E7 I
http://chasen.org/~taku/software/cabocha/

9) BAEFLEHENIZEH | EDREFLEE 1996

10) s, =y, B, MR, hE, Aa, Kl A BR
FRRRTAGR, wUEEE 1997

11) EREME, AN RO RN 2w f - FBItR % F)
FI L 72 HAREE SCIR) S BERSHERREE, IS HUL IR X 557310 42
EK%, 6Q-5 2011

12) 7z X+ o=\, WOGEE, SEE  HEEOE
RO FHUNER B D 720 O KBBBE & X — A, Vol43,
No.10, pp.3127-3136 2001

13) #hkEd 3L, <A LB 2000

14) kM, A 85 (65 ] # &4 HARSHELORE

21

HakA g, T IEHOEE Y S 2008

15) /R, ik, AR, CH, B 0 B ARG H LR
BEETIRR, RABEEETE 2000

16) bR, EaSERE, A BE (55 2&50A
PRERESCOMFRARA L, AT R A 23 A E R
43, 3M1-0S1-8 2009

17) EARECR, RNl RRIRZAL - AT T E R L 72
& iR - T B OMRFEMRRAN O, E AL
KWTIRAERS, 257 2009

18) AT i« IATFSEARIURR, E P RE 1997

19) /R, ik, ARH, CH, 5K 0 H AR LR
TR, KABREEE 2000

20) FrAk, S, NE, RE, i T A by AFERIERILEE =
fix, W7t 1996



WEE  EEAFEIRMRME Vol12 Nol, 2011

T VNBREREERICH T 2FHEENDEHERINIESR

lonospheric Absorption Phenomena of Cosmic Radio Noise in Brazilian Geomagnetic
Anomaly Region

fEEF 1Ef® Masanori NISHINO**

AME B Kazuo MAKITA**

Nelson. Jorge Schuch****

(1) Nagoya Univ. STE Lab., (2) Takushoku Univ., (3) INPE Southern Space Center

Abstract

In order to identify ionospheric absorption phenomena of cosmic radio noise (CNA) due to high-energetic electron
precipitation into Brazilian geomagnetic anomaly region from the low-latitude magnetosphere by use of the imaging
riometer (IRIS), electron flux data observed by both the low-altitude satellite NOAA flying over the anomaly region
and the stationary satellite LANL were analyzed in relation to geomagnetic storm index Dst. From 2000-2001 years
data during high solar activities, precipitating fluxes were highly increased associated with strong geomagnetic
storms in April or May, and thus average flux level was highly elevated during Brazilian winter. ‘Storm CNA’
phenomena due to high-energetic electron precipitation were identified during such the winter by the IRIS. However,
they were not identified in Brazilian summer showing decreased average electron-flux level even if strong
geomagnetic storms occur. It is a disadvantage that strong ionospheric disturbances in summer make exact reduction
of quiet day curve (QDC) from background cosmic radio noise complex.

Keywords : Brazilian geomagnetic anomaly, Storm CNA, Satellite electron flux data, Imaging riometer
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Fig.1

(A) Latitudinal distributions (40'N~60°S) of energetic electron fluxes observed on board the low-altitude satellite, NOAA-14 during July 13 - 16,
2000 are shown by count rates in horizontal axes. Full scale is 60,000 counts/sec.

(B) Orbital trajectories in the afternoon on July 15 are

given in latitudes and east longitudes with time. A red circle shows the Brazilian geomagnetic anomaly region. IRIS station at Santa Maria
(SMR) in Brazil and its geomagnetic conjugate point (SMR*) are marked by dots.
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Fig.4b Daily variations during April to June 2000. lllustrations of the

Fig.4a Daily variations of electron fluxes from NOAA-14 during

four panels are same with Fig. 4a. A notable flux event is

marked by red arrows.

January to March 2000 for daytime and nighttime in upper

two panels, respectively. Daily variation of electron energy
fluxes from LANL-4 is shown in third panel, and the Dst

variation is shown in fourth panel.
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Fig.4h Daily variations during October to December 2001. Illustrations
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lllustrations of

Fig.4g Daily variations during July to September 2001.
the four panels are same with Fig. 4a.
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Fig.5 Daily variations during 2000-2001 years for daytime and nighttime electron fluxes from NOAA-14 (upper two panels) and for electron energy

fluxes from LANL-4 (bottom panel).
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Fig.8 24-hour CNA variations from December 8, 2000 to January 7, 2001 at Santa Maria (SMR) in Brazil. Each variation is obtained from the zenith
beam among the total 16 beams of IRIS antenna. A division of CNA variation represents absorption of 1 dB. lllustration of the arrow is same
with Fig.3.
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Fig.9 24-hour CNA variations in May 2000 at Santa Maria (SMR) in Brazil. Each variation is obtained from the zenith beam among the total 16
beams of IRIS antenna. A division of CNA variation represents absorption of 1 dB. lllustrations of the arrows are same with Fig.3. CNA images
obtained in quiet time (QT) and in storm time (ST) are presented by Fig.10b.
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(a) QDC for May 2000. (b) Upper panel: Time series of CNA
images in storm time (May 24, 19h33~20h29m UT). Lower
panel: Time series of CNA images in quiet time (May 21,
19h33m~20h29 UT). Absorption intensity is shown by color
codes (red color, 1.5 dB).
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Fig.11 24-hour CNA variations in August 2000 at Santa Maria (SMR) in Brazil. Each variation is obtained from the zenith beam among the total 16
beams of IRIS antenna. On August 11, unnecessary CNA records from the both-side beams adjacent to the zenith beam are included. A
division of CNA variation represents absorption of 1 dB. lllustrations of the arrows are same with Fig.3. CNA images in quiet time (QT) and in

storm time (ST) are presented by Fig. 12b.
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Fig.12
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(a) QDC for August 2000. (b) Upper two panels: Time series
of CNA images in storm time (August 10, 23h03m UT~
August 11, 00h59m UT). Lower two panels: Time series of
CNA images in quiet time (August 8, 23nh03m UT~August 9,
00h59m UT).
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Development of Airglow Detector by Photodiode and Observation Data
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Abstract

In order to detect airglow phenomena, we developed a new detector by using silicon photodiode sensor. This

system is smaller and less expense than the photometer equipped with photo-multiplier tube. We installed and tested

this detector at Southern Space Observatory in Brazil on March 2011. It was found that airglow phenomena can be

observed by this system. Since we observed airglow phenomena with 630nm wavelength filter in this time, so we are

planning to observe another wavelength (ex. 557.7nm) with this new detector.

Keywords : photodiode, photometer, Airglow
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Fig.2 Amplifier circuit with ultra- low input bias current device
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Fig.3 The new detector by using silicon photodiode Sensor including
an amplifier
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Fig.5 Airglow observation data at Southern Space Observatory in
Brazil. Red and blue lines show 630nm and 610nm intensity,
respectively. Green line shows the value of 630nm intensity
minus 610nm intensity.
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—AREE CHEEREOEE ZECHAAEROEERICH TE HF XDORHER*
Synchronization of Chaos in Shinriki's Circuits including both Unidirectional Coupling
and Mutual Coupling

2011

=4 #BZ Kunihiko MITSUBORI**
BEZEH— Ken'ichi EBISAWA***
Abstract

This article considers the generalized synchronization in four chaotic systems including both unidirectionally
coupling and mutually coupling. In this coupled system, the synchronization of chaos is not achieved between directly
neighboring chaotic systems, but it is achieved between every other chaotic systems. This phenomenon has been
found by the numerical integrations of the mathematical model, but it has not been confirmed by the laboratory
measurements. We propose an implementation example of this coupled system which consists of four Shinriki's
circuits, and confirm this phenomenon by the laboratory measurements and the circuit simulations.

Keywords : Unidirectionally coupling, Mutually coupling, Unidirectionally and mutually coupling system, generalized

synchronization of chaos, Shinriki's circuits
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Solution of IllI-Posed Inverse Problem of Distributed Generation Using Complex-Valued
Network Inversion

NI 52 Takehiko OGAWA**

it F5T Kyosuke NAKAMURA***

+H — Hajime KANADA**

Abstract

Network inversion has been studied as a neural network based solution of inverse problems. Complex-valued
network inversion has been proposed as the extension of this inversion to the complex domain. Further, regularization
i1s considered for solving ill-posed inverse problems. On the other hand, the estimation of the parameters of a
distributed generation from observed data is a complex-valued inverse problem with ill-posedness. In this paper, we
propose the application of a complex-valued network inversion with regularization to the inverse estimation of a
distributed generation.

Keywords : Complex-valued neural networks, inverse problems, network inversion, distributed generation
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Application Possibility from Traditional Hand-Cutting to Laser Cutting Technique for
Producing Dyeing Paper Stencils

1R 1RER Toshiaki TAKESUE**

HHAZEZEF Mikako OKITA*

Abstract

Kimono is a traditional Japanese garment. Several types of dyeing artifices have evolved through the process of
printing traditional patterns on cloth in Japan. Paper stencils can be considered merely tools used at an intermediary
stage of the dyeing process. And yet another problem is that most stencil cutting craftsmen are getting older, and
thus the traditional art of paper stencil cutting may be lost under present circumstances. In this study, we explored
the possibility of replacing paper stencils produced by traditional techniques with those produced by a laser cutter.
And we compared actually dyed textiles by using existing and new techniques, in an attempt to achieve a quality of
paper stencils produced by a different method that is closer to the superb quality of traditional artifices. As a result,
we were able to suggest the guidelines on materials and patterns suitable for producing the stencils with a laser
cutter.

Keywords : Japanese traditional Kimono, Dyeing paper stencil, Laser cutter
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Report on Sabbatical Year at the University of California, Los Angeles

% FA  Seiji HAYASHI**

Abstract

I have spent a sabbatical at Speech Processing and Auditory Perception Laboratory in the University of California,

Los Angeles. In this paper, I report my experiences while I had been staying at UCLA and in Los Angeles.

Keywords : UCLA, Speech Processing and Auditory Perception Laboratory, Los Angeles
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