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Abstracts

Mitsubishi Denki Giho: Vol. 86, No. 12, pp.26~31 (1892)

The MELTAC-CJ General-Purpose instrumentation and
Control System

by Miasac Shimozato, Keiichi Matsuo, Koichi Tanaka, Keishichi Ogura & Naoki Sakima

The corporation has developed the MELTAC-C]J general-purpose
instrumentation and control system to meet the objectives of compact
dimensions, low cost, and open architecture. The system represent
extension of the design philosophy of the highly reliable and easily
maintained MELTAC Series digital controllers. The system's graphic
user interface provides the operator with easily interpreted 3D color
images to gauge system status. The system’s high-performance CPU
integrates high-speed programmable sequencing functions with instru-
mentation and control functions. A highly reliable redundancy architec-
ture has been achieved using a minimal amount of additional hardware.

Pitsubishi Denki Giho: Vol. 66, No. 12, pp.2~£ (1992}

Development of Electrical and Instrumentation System for
Next-Generation Nuclear Power Plants

by Masayuli Matusmiya

The corporation is developing and improving technologies for electrical
and instrumntation systems of next-generation nuclear power plants
with the aim of satisfying contemporary needs for simpler, certain oper-
ation with greater safety and reliability. The author sees these goals as
best achieved by the use of an integrated information system for the
entire power plant that combines plant operation and maintenance func-
tions, and appropriately assigns them to the instrumentation systems.
The article surveys recent trends and development activities in instru-
mentation and control equipment technology.

Mitsubishi Denki Giho: Voi. 66, Me. 12, pp.34~36 (1892)
Trends in Predictive Maintenance for Substation Equipment

by Takao Yamaughi & Rinoru Shiomi

Research is underway on implementing predictive maintenance technol-
ogy for substation transformers and gas-insulated circuit breakers. Sen-
sors and associated technologies are being developed to detect the phys-
ical and chemical phenomena that accompany the early stages of equip-
ment abnormalities. Demand for this technology is increasing because
of its potential to reduce manpower requirements for substation mainte-
nance. Future substation maintenance systems will require not only var-
icus kinds of sensors but comprehensive algorithms to enable computer
analysis of this data.

Wiitsubishi Denki Gihn: Vol. 66, No. 12, pp.5~10 {15982}

A New Main Control-Board System
hy Mamoru Tani, Shuichi Kobashi, Toru lto, Masahire Imase & Makoto Ogasawara

The corporation has developed a new main control-board that incorpo-
rates an operator guidance system for the next generation of nuclear
power plants. The design objectives were to improve plant operation
relizbility operator workload and incidence of human error. Features
include a compact operation console employing CRTs and a knowledge-
engineering based operator-guidance svstem. The system was evaluated
ssed testing by nuclear power-plant operators. The article intro-
duces system features, validation methods and test results.

Wiitsubishi Denki Giho: VYol. 88, Ne. 12, pp.37~44 {15992}
Predictive Maintenance Technology for Transformers

hy Yoshihiro Making, Sadac Manha, Tore Yash‘ikawa, Sadac Naite & Michio Imai

The article reports on methods to precisely measure the concentrations
of CO, and CO gases to determine the service-life of oil-filled trans-
formers, as well as a new method based on furfural. Further, diagram-
matic method to determine the progress of abnormalities in liquid gas-
insulated transformers has been developed. The article also covers tech-
nologies for monitoring gases dissolved in insulating oil and shaft tor-
gue waveforms of tap changers while in service.

Mitsubishi Denki Giho: Vol 866, Mo. 12, pp.11~14 (1992)

An Instrumentation, Control and Protection System for
Next-Generation Nuclear Power Plants

by Hlasahike Yamawaki, Kaisumi Akagi, Hisashi Kitamura, Yoshinori Inazumi
& Makoto Takashima

The corporation plants to employ all-digital technology in the reactor
safety protection system as well as the control system for next-
generation nuclear power plants. A plant-wide digital network will link
control, protection and main control-hoard equipment, making the plant
easier to operate and supervise. Digital technology will improve reli-
ability, simplify maintenance procedures, and raise the plant’s load fac-
tor. The article covers the hasic implementation concepts and the state
of technologies applicable to such systems.

Mitsubishi Denki Giho: Vol. 68, No. 12, pp.45~50 (1592)

Preventive Maintenance Technology for Gas-insuiated
Switchgear

hy tkuo Hosokawa, Haruhiko Kobayashi, Hiroshi Acki, Shinji ishibe, RMasatashi Ghara
& Yoshio Kaneda

The corporation has been developing fault-diagnostic equipment for
SF; gas-insulated switchgear since the early 1950s. With equipment
delivered to more than ten substations, an abundance of fault data has
been collected and utilized in development work. Sensors for monitor-
ing and diagnosis are selected to match the target equipment. Acceler-
ometer partial-discharge sensors and interrupter sensors are used for
gas circuit breakers, and voltage-differential partial-discharge sensors
for gas-insulated switchgear. Preventive maintenance of arresters has
also been made possible.

Mitsubishi Denki Giho: Vol. 66, No. 12, pp.15~20 (1882)

Maintenance Technology Based on Diagnostic Systems for
Nuclear Power Plants

by Toshihike Katayama & fkuo tkeda

The article introduces a fault diagnostic-support system and preventive
maintenance procedures developed to ensure nuclear power plant opera-
tions with greater safety, reliability and higher load factors. The system
employs knowledge-processing technology to provide early warning of
failures based data collected during preventive maintenance activities
{(including visual inspection data, numerical data, data from mainte-
nance personnel observation, and signals from sensors). The technology
can be applied to improve maintenance procedures for a wide range of
industrial plants.

|
|

WMitsubishi Denki Giho: Vol. 66, Mo. 12, pp.51~57 (1862)
Diagnostic Technology for Medium-Voltage Switchgear
by Hidevoshi Hayamaru & Michio Sakai

The corporation has investigated the causes and processes of aging, and
associated failure modes of Metal-enclosed switchgear and circuit
breakers with ratings of 3.6~36kV and developed diagnostic technol-
ogy for each type of aging. The article reports on these advances and
other trends in diagnostic technology, introducing continuous-
monitoring products, both proposed and commercially available. Basic
concepts and future development issues of predictive maintenance tech-
nology are also discussed.

Mitsubishi Denki Giho: Vel. 66, Ne. 12, pp.21~25 (1882)

MNuclear Power Station Technical Support and Management
Systems

by Tadashi Ova, Norihiko Abe & Takehiro Matsubara

The article discusses technical support and management systems aimed
at raising the reliability of nuclear power plants by contributing to
improvements in the operation and management administration fields.
In describing trends in this field, the article covers new systems as well
as system expansion and new-technology issues, which allow system
expansion after installation. The article also surveys future directions
in terms of new elemental technologies and system configurations that
will be required.
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Abstracts

Mitsubishi Denki Giho: Vol. 66, No. 12, pp.81~85 (1982)

A Multimedia Schedule Monitoring System for All Nippon
Airways Co.,Ltd.

by Toshio Watanabe, lkumasa Kojima, Etsuji Inoue, Hidemitsu Kumagai & Takahiro Kambara

The article reports on a multimedia schedule monitoring system deliver-
ed to All Nippon Airways. The system, which consists of a mini-
computer, workstations and high-resolution still-image transmission
system, can transmit text, image, and voice communications essential
for the airline’s scheduling support services.

Mitsubishi Denki Giho: Vol. 66, No. 12, pp.58~62 (1992}

Monitoring and Control System and Predictive Maintenance
System for Electrical Power Substations

by Hiroshi Maekawa, Hirayuki Hirakawa, Hideo Shinohara & Yasuhiro Uekubo

The article surveys current trends in technology for monitoring and
control and predictive maintenance systems for electrical power substa-
tions, then suggests future directions for the total systems anticipated
for next-generation substation equipment. The article examines techni-
cal trends and problems in current predictive maintenance systems for
substation equipment, then suggests that next-generation systems will
address these problems with integrated maintenance, monitoring and
control systems that will also provide more extensive information and
operator-guidance facilities. Increasing use of solid-state devices in
main circuit peripherals will facilitate this integration.

Mitsubishi Denki Giho: Vol. 66, No. 12, pp.86~90 {1992)
The MELFAS F1: An Ultrafast, Five-Second G3 Facsimile

by Takayoshi Semasa, Shigenari Kino, Itsuya Saga, Hiroshi Tabuchi & Toshiyuki Kawata

The corporation has developed the MELFAS F1, a new-generation
plain-paper G3 facsimile featuring high-speed, easy operation and high-
quality image rendering. It is intended for use at key nodes in high-
volume facsimile networks. The corporation’s proprietary F1 image-
compression algorithm enables documents to be transmitted at a rate of
five seconds per page. High-resolution is realized by use of an error-
diffusion technique and a super [sequential image zone estimated]?
quantizer (Super SIZE? Q). Operation is simple using the unit’s large-
screen display.

Mitsubishi Denki Giho: Vel. 66, No. 12, pp.63~67 (1992)

Application of Neural Networks to Fault Detection Systems for
Gas-Insulated Switchgear

by Hiromi Ogi, Yoshio lzui & Seiji Kobayashi

The corporation has conducted basic research on the application of neu-
ral networks with the novel properties of learning, adaptation and self-
organization for diagnosing abnormalities in gas-insulated switchgear.
Fast Fourier transforms were used to convert the output of acceler-
ometers installed on gas-insulated switchgear to frequency distributions
normalized by time averaging and then applied to a neural network.
The networks recognize abnormal phenomena associated with patterns
in these inputs using data collected during factory testing. They can reli-
ably differentiate normal and abnormal equipment states, and correctly
distinguish between six different failure modes.

Mitsubishi Denki Giho: Vol. 66, No. 12, pp.91-95 (1892}

A 16-Kbit/s LD-CDEP Codes Module
by Moriaki Kawano, Hisashi Yajima, Takashi Asai, Yoshiaki Nagase & Yushi Naito

The coporation has developed a 16-Kbit/s LD-CELP(Low-Delay Code
Excited Linear Prediction) Codec Module that conforms to (CCITT Rec-
ommendation 6.728). The article describes the implementation of the
principal functions and the module’s performance characteristics. The
module features a general-purpose design that allows its use in many
kinds of equipment, and has support functions that include in-band
signaling. The module mounts on a printed circuit board the size of a
business card, which will contribute to the miniaturization of hardware
in many applications.

Mitsubishi Denki Giho: Vol. 66, No. 12, pp.68~74 (1992)

A Hot Strip Mill Control System for the Kure Works of Nisshin
Steel Co.,Ltd.

by Hiroshi Narahara, Toshiaki Mori, Fumio Yoshida, Jun‘ichiro Okabe & Kenji Toma

The corporation has completed modernization of a large, abvanced hot-
strip mill facility and its control system. Entirely new process-control
and plant-control computers were used to implement a control system
that can perform most system adjustments while the line operates under
the existing control system. This has sustained productivity with mini-
mal line stoppage. An AC motor drive system equipped with a
cycloconverter has also been installed in the new F7 mill.

Mitsubishi Denki Giho: Vol. 66, Ne. 12, pp.96~100 (1992)

Non-Destructive Ultrasonic Puise Compression Testing with
Zero-Range Sidelobes

by Shuso Wadaka, Tsutomu Nagatsuka, Keichiro Misu, Tomonori Kimura & Mitsuhiro Koike

Non-destructive ultrasonic pluse compression testing systems are useful
for testing highly obsorbent materials or for testing in noisy environ-
ments as they provide significant improvements in S/N ratios. Comple-
mentary codes of conventional systems were previously used to gener-
ate compression pulses without range sidelobes employing complemen-
tary sequences, however those codes only existed at specific lengths.
The authors have found new sets of testing codes that provide zero-
range sidelobes in lengths for which complementary codes do not exist.
The article introduces the new code sets, describes tests used to verify
the range sidelobe cancellation and discusses S/N ratio improvements.

Mitsubishi Oenki Giho: Vol. 66, No. 12, pp.75~80 {1992)

DS-LAND: A Total Sales Information System for the
MELCOM 80 Information Service System

by Takao Naito, Yuji Kanaya & Yoshio Minatogawa

The corporation has set up a network between Mitsubishi Electric and
Offcon Sales Company (a computer sales company), and established a
total sales information system (DS-LAND) for online supply of product
and technical data. The article introduces DS-LAND, covering the
keyword and synonym-search functions, message transmission methods,
(which employ address lists and security protection lists), and security
protection function (which include data category checks and private
data flags).
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Wl RIS EDE o Y HIEAHE, (RO, BTS2 1
b &Ly, S, OEV RS b - 2IHEFHL) %
FHL T b, TITE, 09 bighss s 2 EbFc
DWTEERT 5,

WERLE A BR L T HEE 2HOEEIZT TR, BR
7 EOH RS L EIRIEFEOHE R IOV T b Bz
B34 728, Yttid 2 EfEE L TP RIFASEEORAERS Oh
T huE 2 ELFE RS L, SEEICHER L UREFEE L
Y, Lirl, Hyuss S THY SR BRSO
TITHEAEEBOINRE LOTATHLET LAREL, WE

E 1. MELFAS F1DO%E
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HiLEFT LTv7,

4@, MELFAS F1O8&bizk7z), A—/SIZE®Q
ERRT AT LS, FEANRAE LTSI T A8I00 2 8
IEFETHE L TLSIEREY, WIhofidicswTd
O TR 2 SR 2155 = AT &P,

ZOREDRL W, R - AT L7 2 B EER
FEDOFIIPIFR AP o 77 ¢ FHBIC XY, 8O TEahiz R
HEBEAYERTL L LI, FARHE L ERE TR, 214
{LALEE % B L B30, fEsk, TS S R L 5
TAR LI FSREEOARBR I IRETAZ L, SHITHE

Eaali

e EERE _

B L TR L7 1 Wy OERIC L - CTET LSS
MiBZ Eizdh s,

3IZMELFAS F 1 RUEREE COMS L & UERD
FEBIA R,
3.2 #51t - ESHEE

777 IYRESEE LT, BbE, ErbE
OZALEFHEETAREETIVE, CFEE R EL
REENT Ty EMAEG D SN2 MH Modified
Huffman) - MR (Modified READ) + MMR (Modified MR)
Fra b AR b s h, FHOGIBRP GAETHNS
nTwab,

ZHBIFRH A, R
el EOBEDX 7 4 ALEIIE

BLTWEZ, FHL PR Z

i L7 & 7, EFEfR & E L <

B V) Eh R

CPU

CPU 080

CPU

IV AE—H

AR

WHORZHERII LT, E
HEIRDO TEL 2o T b,

ElfgZE R
ALIBAR

O,

=]

(S
1858

| Y
FCERHITHIED

TR
1227 1—AE

Ta

AL NS RER O OE

MODEM

Fy — 2 TEISSREEOH T

BEOHIFERIELHEERD

ZNATEFIVE, BHT TS

|
|
i
i
i
{
|
i
| SAUSHL, BrEERERTI
{
|
i
i
i
i
|
i
| BB BILICLY, EDX

2. MELFAS F1®D/\— K7 T 745k

H A 4 8K 8 5 i o
K <038 & i g i
i 77 A B R
A E & W R
D R A B 4 ol
¥ I <GS & & o i

MELFAS F1

» ABCDEFGHIK
16 ABCDEFGHI)KLM!

14 ABCDEFGHIKIMNC
12 ABCDEFGHJKLMNOPG

(14:%)

10 ABCDEFjKLMNOPQRSTUVW
8 ABCDEFGHUKLMANOPCRSTUVWXY:

7 ABCOEFGHTKLMNOPQRS TUVWY XY ZABC

6 ARCOEFGHIKINNORCASTUVWXYLAKCDEFG

(a)

3.

[
s

) RIS LTS 7O
BIZZFLWIFSREFERTEZBIN
M7= 555ty P eillagbd

F K 4
R 402 5 g
i e Y P 5 R
A5 JE 4 U 160 15 % 4 B
T AR AR 4 e
R I S & 55 Hn i i

(b)

= ABCDEFGHIJK
16 ABCDEFGHIJKLM!

14 ABCDEFGHIJKLMNC
12 ABCDEFGHI)KKLMNOPG

(14:8)

10 ABCDEFJKLMNOPQRSTUVW
B ABCDEFGHIKUANOPGRSTUVWXY:

7 ABCDEFGHIKUMNCPGRSTUVWXYZABC

6 ABCOEFGHIKIMNCPGRSTUVWXYZABCDEFG

R

ECEER

HEMEEGI 7 77> 3 MELFAS F1 - K - ABF - =5 - |1y -

JiH 87(1225)



RS IRELTWwE Y, 2o LI TEFVIE,
ZALEET N L DPUAEIEN AR TH Y, ZoEVER
41T,

-7, 180 & CCITT OEREMESEIZHB T 2 {EHIE
FaAbOME AT TEB Y, FI T LVITETIVEE
HAF s OMEEZH LWRETRIRAT 5 2 L1 572,
C OFERMFTE OB R & LTSS B %L LT
RELZD O LRI 77 5551y bR EHTTE 8L
3 L72 MELCODE T& 1Y Y, MELFAS F1Ti3Z » MEL
CODE % “F1a— F" & LTLSI{LLTHHEL T 5,

Fla— Figssy — > T O UIEOLIEEOHEEE
REMB L EE S RINIE U CERT AT % b
S>THY, HA ORI L TEWIAE Y b 5T, &K
TIZF 13— FROMERIZEEDOS TR b ML OEV MMR
b & % 2 fEEE R OO H BIRR IS O A o Hei &
Yo F1a— NZSCFmigcry30%, LA RIELE % 42
ToEHE Tl 3 —30 M DEMLLOM EDEL D, Z DR,
TERALH 1 =T DB 10205 OB AL Tz
SR O R b, 30~ B RO ER 21
I CIREITRE & 7% 5720

%8, FEEMFSOEBEE L L TiE, MELCODE &
DMl 2 #1720 HIRE S M- B 5 OHFE R AR FEHROMES
3 LIS s L OREATA S, BRI ENEROR
Arai ) A7 QM-Coder MR ST 5,

3.3 EE s M

AL, L) YL B ERECER R BRA L,
ERE16 Ky b,/ mmX15.4& mm {230 52 95T
EDo TITIE, TEdhiL7e BRI % FEELY A MR D E AL
BZoWTk~B,

O: @z
CREE
7 NRER

YNATETFILTIE—EHEAD
EFRZBICEE

- e

EERETILTREEDSH B
ETEREFESHR

' ?

(a) ZfbmETIN o) ¥JILATETI
4. ZBETI

#£1. F130—KREU MMR FE8{LIC KB EHELRE

S (CCITT AR o 7

Fos IR o7 | HEAX | FE B T4

FIZ-F | 36.4 63.8 43.7 9.4 38.3 | 12.9

FEARIL*
MMR 28.4 47.5 30.8 7.4 28.5 0.58

F1a—F/MMR 1.28 1.34 1.42 1.27 1.34 | 22.2

o OeEM=IREFEE Y M

88(1226)

WRDT 77 23T, FEREBO L OB L D RN
SRR CSHE LI E, EMFHE ¢ AR L Cisd 5D
BRI T I 5 7272012, FHEERD D BEERIRIZ 72 5 7% £ DR
HEHBH Y, AR YEEOSRAH 572,

2T, MELFAS F1Tid, 20X %E{ED “F¥F
H " & BIACHE 5 A IARICHIE T A IR {LALE! LST %
BAsE L7

ZOLSI i, WHEmFREALE LB A 2Ry (65X
W) OWFE/ Y — DX, FLOUBIER &
RIEHNET 5, 72721, THEFHE- FOHE, AROR
BLAEED S & 5 R % 3 5 & RS T 572
B, By A2 FYOEFE/ Y — 1L o TPRIRES & F
W L7 S B R %47 9 o RIS IHEILEI 2R, 20
GBS & D, FOEREVEASKIRICI BT 5 2 A% 5,
3.4 BEHM®

SERFRINIR O 7202 F1 3 — FICHZ, CCITT #kiE
WD V.17 BOV.33 %4 F— b+ ¥ 5 14.4kbps EEE T4
AL TV, ZOKE, EhEmEL shTwzAd
THEFTRO 6 WERF KE LEb s "5 HER 2 FEHL
TWh, E5IZ, b—F VHREBEIZ P TORREEDD
72, B6ITRY &)1, HifROTIEZ RIRICEMEL, R
G3HNRTEFUTO OB THELTRTTHIL0TE S,

4. RIBEROER

4.1 BE-FH¥1>

MEETHA  OBREIEL, TNEESHOL -2 LD
IS, I AT 4 —|ETEBT L, BRWAL L
F—IIZTANSNELDTHL I L wERE LT5, F
72, BIROB TR D - DRZET LR (T v ¥
) ZEETHE L Twb,

TRV E T - AE LTOBRERIERD X 5 %28
EPSBFoNs,
(1) REF 4 AT VARBIZE DDA ABERER LT

(a) ADFILEIR (b) FrA{LER
5. B CAIBRI(FEAR)
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(2) YIERSANERHWISHFIDT v & v F 54 VIV EEH
LTWwh, E512, BRIz, &F— by 7ERICL
ED I v 7% J 8T 5,
(3) vry—<I L LTDELNATEZRLTT VS v F
T4 Y VAR ZBATACE LT b
4.2 BEHFORHE
(1) =t
TERDEETEED SHRO FF A NIC 2 AL, EE
TiEREh & L7,
(2) 1EEHEL
FERBWEREDE — & BRBYEN (F 3 v/ SEEEEIE) T
V, B RE RV LERERER MV DT Y Ao
7o T2, FYHIRIIIY LY v TLEDYT L R iR,
T— 7 OIRFH O - FFIATEL 2 VREE S L7,
B 7 {HEREEROMERL A TR o

5. VI b7z TOEK

MELFAS F1®DV 7 b7 2 7id, KOFIE - RRD 5,
F 7Y 27 MEMOBEFFRETEAL T,
<FlH>
(1) 4% 72— ADHETE D,
(2) A7V x MEOHSIHAIEEIE .
(3) MERBILAESEICERTRETH D,
B>
(1) pagERh=EOM L (TR

BiFIE B{ES ®“FIR
G3 13% s#* 4% | 23%

F1l 3% 58* |1 9%

A % MELEERTERRER
8Ky k. /mmx3.854&. mm, 14.4kbps T
BIELICHE

6. BIERFREDLR

BR(EED EREREIO—201)

/ -

&
ELERER( V) 2 2ER) HEHERD
7. BEEEROREK

i3

R 1= b

(2) WEOML
(3) EERAEOm L
ZITIEY T b TR - EEIOWTEAT R, BRE
Whta—<vA Yy T72—REF2TVT 7 AGHIID
W TR B
51 #7317 bOBRK - RELOEER
X 8 | ZHARMH Y 7 by 2 T ORERLETR T, SR Y 7
k273, AFvFE, TV A vy T —RE, BE
WA v & 72— 28, BEEEN, ta-v 18T
— AT UTRAETR D 6 DDA TV 27 MO SN T
W, RD KD FEE LOFENH 5o
(1) SREHRD Y —4 v AKHHERT DHFE L 72
(2) *7Vxy MEAIZED (A Y RS Y ADAER (A E)
SEIROFEE) 1A T, YT IA LTS DR T EHER
I, 7Oy Z B0 EEEREICINA T, N1 FELO
AEELET - fERAEREAEINS LTV Ao
(3) WEHA > 57 2 —REB, AF++#, T FHlE
id, KOBHDSHEROFHEE L LTV a,
(a) HERRTY A TERTSLI L (EERET LI5S,
T — y AMERBOHEIC & o THRL - R BN 720,
B CEA TV 1 7 NOEEDEIZ SN WIENSH B,
(b) FREZT TR, BMIEDS Y- > Al L
BELTLHLSIRN— R 2 7ORHY 7 Mo 2 TIZDow
T3, FREBETO7ILDIEIN, 41 ¥ —F 9 b3
2 L= FEFNTN FHEGTH 5o
(4) A7V s MEMERIEHET CERT HV TV 5,
T, Avk—T AV FOMERETEKRL, A vt—7
T AA T 27 PO XY v FEFEFER FEHL TV 5,
A5, VI MY L THREEICA TV 20 NARNDT It
AHERRETAZLICEY, A7V MEMIZL BV T
by 7REEFEIRL TV A,
52 AXBILCD#fEb -~ A 2T7 2~
Ya—vrA vy 72— AERH#IE, KEILCD 6 B
BDOAENVICEDBFA=NTG o v TIA v Ky (BT
ML TERLTVA, La—T v
A %7 x2— A&,
(1) FAX YA Y Ko X7 7)) r—2a
ER
(2) FAX w4 ¥ Ky A— 2
(3) LCD wilf#izR
(4) ZFofl
PO INTEY, LCD fHilEEhi,
AEERE LCD 2RlfE % 34T L,
FHOY A4 o X 2 iX create
_window () ®show _window () 72 &)
*FAX WA ¥ Ko7 AR~ ZERIIRAET
b, FAX 74 v ¥y AN—ZERiL, FA

HEE S BEEG3 7 72 > 3) MELFAS F1 - #iE - KB - =3 - H# - JIIE 89(1227)

el



PN

1227 1 REB

8 . WRARMIMY T D T T ORER

XAV FIZXT )= 3 AEHSNABIZEN 2
A 2 FOBEEE BIRIE, MBEFORT A 2 v S0&HET A
I VDFREIERT S SetWnd (&struct) BHER, 7723
3 VEEIREFRE @ StatusWnd (Status, String, Length)
B &R A,

$7:, FAX DAY FOX7 )4 —3 3 v OBRAIZPC

ETOTI V- s VEESHESNTEY, T3
varid, FAX 7 A ¥ N7 AN— 25O PC FERA
BICET 5 2 L TERENS,

5.3 FaTIT Tt XEIHE

SAMIORLA LI, BHIEFZEHLTVA 60047

Va7 MY, HWIX vk —TR%EDHoTC, HREHDT

— 7 ¥ Al LIRS EMIE 2T 5 T b, D728
MELFAS F1 Tl “FAX %:ﬁ*{a LTwaiEHIZ, #ERE

EAEVIIRARATED ‘XY ONEREESILTVS
BZa¥—%tBh." tvinl-Fa TVEWERBESIZLTW
5o T/, WERIEA 25 2 (RAM 1) * “oH%E

80(1228)

TAHIET, TFF % RIS L BIBE S TRERIRETE 22 5
TwWh,

6. & ¢ U

MELFAS F1DRBIZE-T, EVR ALY =< v
ELTDONE =T 2 — 7 1 BREIIER S A EARMEEDFE
. T GO & IR ORBERIN E I & TEBT
é&f:o S, GABKUSH e SO
TFla—- FegBREERLEATAILICLD, F17
7 IV -THR - BHL T FETH S,

2 E XM

(1) /NEF3CZE, R O1EAT, BB=E, WSS, AEEA
K%ﬁ%%%%&%777>3u (MELFAS 7003
) —X), ZZEEREHHR, 63, No 12, 1044~1048
(1989)

(2) WRECESE, WARFIE, HEMEZ, /NEFSCE T e
/BEIRAFIHED 2 1L~ (S Bk TV 7
feay B 2 fEfl, BEEFEEEE 20, No 5, 476~
483 (1991)

(3) RIR—, L% # /NEFSCEE | mHmEAE = FAT
57 77 VBTN ORERET, ETEEES
FIGE, 61-B, No.8, 745~752 (1978)

(4) NEFSCE, ARAYRIL, ARESEE, HEMEY G
MELCODE, BFHFHBREEREFLERS, A-152
(1989)

(5) A+hRS, WEEESE, ANFE D 7 7o Y3 )2 ERR
DR VAL X AR, EfEETERFRRE,
18 (1991)
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16kbps LD

-CELPEEI—T VI EY 21—l

FEFEME KB AT I OECT REFSR

1. £ 24 %

WA, Ry NT=2DF4 V7 MUIPLLT, SREFRE
Ty 7 OERLS AR LB EHZ, #4 RO T
FHEND LI o TE, THITHE, FELARORE
LD KRERFEL 2 - T, BEXREICHT 5 EIRE
{LEERS T3 % CCITT (Comite Consultatif Internationale Tel-

egraphique et Telephonique : ElSEEEFHBMEERS) 13,

N FTHEBEHEF CAFIC LA, 64kbps PCM AR (i
G.711) i & § A ZEEOEFHF T L AR DT 21T -
T&7ze A, FULVUESR/BH VAT L7z 895 DENE
FEICZ72R, 16kbps DImkREDOE T OB
# 3%, LD-CELP (Low-Delay Code Excited Linear Pre-
diction : {EBIEFF S EIRATE T ) Er 5L OIS
(Recommendation G.728) DML FaEHET L7z, B
A2 BT L TTC (The Telecommunication Technology
Committee : () EEEFHHMERS) 725, FEhELEIZIT-
G728 & L TR R R O TV B,

LHTE, LRBEICERLZERFI-7 7 % DSP
(Digital Signal Processor) & AW TEZEL, % { Ot
fEx b/, NIEY 5 - bL7z, BUFIZZ O LD-CELP

EFI—F v 7 ED 2 — VBT B

2. LD-CELP A=

PR s

BT S N AR, TR~y VA > 7y 7 2 (10
Yy MDA EZ5TWE, BT, BRI TTVTY X
LM THHAT 5,

112 LD-CELP #5585 - EE80fki 7 O v 7 M &R
To FBRICBVT, ANMEFTTH S pBISUZARIPCM {5
Fi3Y =7 PCM E5IcE e s n/tk, sy 7w 1l
(WFZO 1A Xy P LS, ELTRZ MLy
TAEIOND, XY MWy T rIZEZSNTWAAS
NZ MVERAR D IEWEE 2 AR T E BRHRNY MV ER
L7200, FHERYZ b a—F7» Z2IZEZ LN TS,
7€y bOWEFAERE 3 ¥y POFRHEROETIOY » T
FR S D 1,04 BOFHENZ IOV T, FRENFG
FIEHAT S 7B BT A VFICEIL, AREFNY b
/b, ZD1,02480) OERFENY MVEASNT Fv e
DEX LY, BEEFNS MERERET S, I DORBERFEFTN
7 MR BRI AMOIEEORICE - 78 IS TE B & I
TEEHEAT 7 4 V7 THIEL:HE, FRFERLONRS bV
AT A FH T FEEEYENT B, BolRRRNS PVELT,
S TRRED RN E R BIHRN S PVEBERL, ZONRs
MDA YTy 7 Z (10 y V) OAREFFRRLBNT 5,
54> FIVERR] (125 us X 5 =625us) X210 ¥y DR
%479 DT 16kbps DIGERE & 25, BBR~NY H v
R4, Ny 77— FRREILESE, /NSy 77— FERK

64kbps
TFINdYZXLOBE ARSI o Bl
PCM A 1) -7 PCM RO RIS T 7
- . . - (5H2 LA
kD CELP 303, Fillfk FREN L P BEEESAT M BEAN L
HHEW OIS A S BHRNY ML = —1 4 / B B | 2320407
- k7o Het5E ol @ B —EEy 2L
DSy T 7Y ¥ A LA (10£y 1) 75””9 \ J10L% me | (OKDPSHD
A e i e Ar T
K&, AU L ; L,\ﬁ,m_ 7 | [+ BREEAT ML |
SEILATK & 42 72 (80 ms FRED) o i E” |
1 I :
—7%, LD-CELP AFUIfERD T T
CELP ﬁ?um v 77— F 0_):@ (a) LD-CELP %S5
ICEEREA L, AJEFES 64kbps
- e e =~ AR i
DIV T 7 )2 TES LT NEs 5% [ = ST _[Fon] romity
PINELTRIEICLY, B 16kbps AT (::;E'?,j)rj T3 ToLa| | T

LIRS (2.5 ms 2EE) %
FEHLTWD, T,
FeDCELP FRTIHERE LT
W TR OMBYE RO R
BEOREE LY, F5EhoE

*#E T AT LHFFERT **LSLAFZRET **BIERSERT

INYTT—R L/V‘VOU—F'
s BRI TIZ

(b) LD-CELPE=S25

1. LD-CELP#EET7 OV VK

91 (1229)



7 AV BILEH IS ROBHR N 7 P VI L DR S AN
MVEBERATIL, ZNEDXNT MAOHLERT 4 VY, [l
TREOBEE EAIT) o 73y 77— FREREILE:, /Sy 7
7= FEET 1 V5 Blnas CEIN SN DTSR O EHIL 4
RS PVEIZ AT,
BEERCTEFSEIEE LA bV, Ty 72 0¥
vy B #EEL, HEREFE—DHENY Mla—F7y s
PHEDA YTy 7 AT BEHRN S M VORE T
To RIVITREND LT, BHENZ b VLD S GRER
M T TORBUL, FFE8RLETHRTEFA—THY, ZE
AT MR U TERAR L72FREN 2 MUV EEV, 558
e FA—DREIZ LY, FREFRY ML LTEST A,
RIZZDESERNY Mk, BEEOSE R L SE57:
OIWRA M 74 VT IGET, RA S 74 VF PSP EN
S INNOETEFRESY, S5 7o uBIid ARl
PCM EH I LTI T 5, 78y 27— FREEIGES
Ny 77— RERT 4 V8 B CHE SR A FRRROE
W, el k4 FFRAZ MVEZ ST,

3. LD-CELPEFOI—-FTvYEYa2~I)l

3.1 EVa-{LDBE®
DTO=o0H M %:#E 4720, LD-CELP EFa—7
v P DED 2= MEEIT o720 TOFEMELITFIZHA~S,
1) NAEDH BT —Fy 7 DEB]
=5y 7 ENEEEE DA v 57 22 (LT “1/F”
EVD) BESIT A0, HPCM 2—F v 755 7D
L/F ARRICET AR LR Lse 2O L/F OFBICLDY,
ZDIA—Fy 7 ZIAEEISERT A%E, 2—F v 70
DSP L DG 1/F AHRISHED SN Z &4, £V a—
VLT HRCHE - TRERHT UL & <, BRe REEBICESIC
BT 5D FETH B,
(2) a—F9 7 O/NEUE
MSEEEY 2 — Ve LTUNUET A2 &

Y432 7EMH S DLENS L, NEEIAA LI, 16
kbps DFFFALT— #FNJHMMICFIAY » P 2iFAL, 8
FERHTEDORMIY y b L, F5es - B5 R TR
TEBIKNTHE, —F, SHBEHIIAATIZ 16 kbps DFF5
67— % DI, FEREIF + AV CTEETH I LI
&0, ek EERETEYY &5, 2o o0mEMIEK
DEIRHIRETH B

3.2.2 A 2 F v 2IVOHEBIEBEREEEE
(1) 100bps ¥ 73 > F{nktste

C OFEREIZENE G728 [THE SN TV ARHETH ), 100
bps DL 7 )y ARER GRS U Y IEERF Y AV
ERITAZ &R, 16kbps DIFFILT— Yok F ¥ ANV E
AL TIT) 2 EATTE B
(2) &4 Yo R 5kkkhe

B G728 ITHE ST A 100 bps ¥ 277 V) & {54
ReTIEATTREZ: 10 pps ARIE 20 pps D A Y2V Z{E
FOWIA L% %, 16kbps DFFEALT — ¥Rk F + U % fl
MTHEHIEEDA > F % FNEEY V7)) v BRI LY,
BETAIENTEL,

F2iZ, LD-CELP &F a7 v 7 &Y 12— VOE 7O
v 7 ERT,

4. EEREORFEHRX

4.1 BEWNSI - BSHEE

LD-CELP FRFFI—7 v 7 OFRICIE, 32V MEE
DVEBY NERIRE W FETEH Do DSP & L Tl Mys4
4 7 65ns D32 Y v MEENINIEEE D DSP %47
L7

2B TR LIS, FEOFSLEALIE 1 FEs ML
K] (AJ1D 5 PCM # > T VITHIY) B TH Y, K740
& RO 4 SRS FVETH B, BHEEET

®1. I-Tv T 21-I)LOREERS

ZED, TOFEY -V EERET AERD—

O AT & 72 el __F__# f #

2 Eis ECTL Qo EFEA - e CCITT #1145 G.728  #38 LD-CELP /3%

(3) 2 < ORI L|a=F 907408 | EFAESERIHL, BEEAMIT 7 1 L8 RO
ZDED 2 - VIS ORI T ON,/OFF %5 RAR T 4 V& % OFFICT 5 2 & AT g

2 | - SRR

it BB AN T AL S LT Ty e T

I EiZLY, BREKEOHMAILAS L L

WBHES | 100bps T &+ ¥ VMEREEETHE
¥4 X2 (10pps, 20pps) 1ES DIEHEATH fig

FATINEREBLIBF 4 Ty LEEESL LD
AT 1 dB BT CREE T B

FFEe o (— 3dB~+11dB)

BE85 : (—15dB~+ 3dB)

TEtEE

Y& 7 x| AR wfl, 16¥ 5 MY =7 PCM
NEEAERE | 74— v b OBINHTAE

A H b ZERALRUER T — ¥ AN AT EE

DA FRTI A=, suy s

PCM )V — 723y & (ZBREEN — T3y &

‘ . ~ . 1ArF v HN
biZ, HEBHORERN LEMLZ LAHTTE 8| e
Do THLL OMIIEHEDREMIT OV T IR KE
BB CHAT B o L
3.2 BT EEAE
RO —F 9 7ET 2 — V¥R s | IOM AT 1
BT, ERIICo LTI, 27ATE

~ o | POM B, (zikee

3.2.1 WNXEEARUHERIAEMEREE 187z
FERE A LTI 21555 - (30 AT
BESE5I00E, WEOBIET « L5 OHEG 8 | Rertiie

92(1230)
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LALEIIES WEEM A EAGEIEE |
1> F v %JL100bps
| PCM( w8/ ARL/ i (EREHI
16ty hJZT) RSN N e -
N m
SRS —— | lss
(10ms) er:(;—' IEJ%EE“/ '\ i [_é_:cjl_ Ewa
PoBSRISE SR i R 13- !
(10ms) 1
| o3 tEs | [ ETRLLR [i:i::]——*J
| BT ! RABHER

Y i

'\ T AR —‘

(a) FSBAMRETOY Y

B N B PCM(wBL/ARL |
iek0ps , REREIEE, S ERFEI BT LAJLEHES e L= i
P XET | ==y =
o fE"?E’E}——* F1IE)N PCM
| i T LI T#—3Y ~ ’
FAEi Lol 1 2> kOl T .
o | 1
SR ELEEE AALXIINILA AA X)L A 1—(9;:) 2 TSI IES
(10me) e = e l
I 1 >F v %)100bps
| Rt R \
OREETOY ol
DSP CEE
(b) EEBAWREEET OV
2. LD-CELPEEI—TV2ZED 21— /BT Oy VK
13, REEHEESE 1 EENRY MAhLELEFNS MV ITHA TV

CHEIL, WERONZ b VO & XIZEORIRRTT) AR D : : : ; _ 9568
WL THbB, 1HEFENY FVERIZ0.625ms Tdh Y, DSP ’ k :
D44 2 Vi3 65ns T AHDT, LD-CELP 7T X
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