a5y M ER B 5 R R
B 3 ik G

~ (1991—1992)

v‘z’v



ZelEMELS5EA
it X E R

(1991—1992)

GAELHEFPERRLRBABDRLREIERE

W%l FREOR# W
1993.5



FE U E Mt SRARES
(1991—1942)
6l 5 TR M OCHFOAR IR TN R R
SRR BRE

P FRHER 2 AL A T
P e FEHE R AEE R ) R
Bode A5 JE & Wi
FA 787X 1002 1/16  EIgk 31 8/16  FH 752 FF
1993455 HES | KL 1993 4E 5 H&S 1 REM ENgC 1 - L ooo

ISBN 7 — 5606 - 0260 - 6/Z » 0012 JEAfr: 35.0070




T

GEVFMALEXREARRZE DEREEREBNFAXTFITMN R TR K
MEAHER/FTF, URBASEMED T, exdFEErigEh, AECLSmARK.

FUFEEEELEHSR, EEGASHSHESAHENK. BEMNATEBLE
W, M E TRBR —FEEES, LR—FEFTR, AIMERIGEHUFCLIT
B 20 7 A~ FF 30 e B8 15 P Y sl

BEEGE MR ARG RE, EEMEEAESEOLERN. IWRAAKIEMEDES
FMMEHR, EEEELEFHENELHEE, ABREBERILHESHLEFHE—
FEEER . TRBSOUFMEANEKD. SELFRAARRHLE. Z+FER, AT
IR MRS S BT R ASDN) , #E T04E{R, AfTKR ISDN 4P A H 7. 1. B
A P BB BOEE , (2 TE T PR Z MR R TR S 2 ISR ASERER—
AR h S 5, 6 SN RIPRRE, B 1984 4E CCITT A7 I - £ 5B LI, Al R &
HE RS R AT ISDN Ak %5 . #idn, fEH A, T 1988 SR FF 45 T 40 H ISDN, 3 1991 4¢
EH6.7HMAF. T 1991 4, ISDN EBRMEA 8 HI A, EXEHCH B 8 FAM. 4R,
X R EE ., ., #EEX— ISDN P8 ARSI HA R S EH T4z —.
R WM AR AR B,

H1F ISDN paHF 5 4R, - RAE I /23R4 558 35K 114Kb/s(2B+D) B 15 Bl
PR, A PFATRATFLAMREY ., BiRBASRE, BTS04 Fda
Z, FRREFAL FTRABIE, DECH LT RTT, FERBHAY
WA LR AL FBF B (B~ ISDNO R —F N 5| A TEEM S 51,

B - ISDN FI Fj & ¥ 7] FI P48 VPO, XHRRE & AT 3R . RIS LU RS RS LMl %,
GESENEE AT Sk BAYTR R, TTLITH, B-ISDN <t ISDN R B E ¥k, f£B-
ISDN o1, BEFHEMA ATMERFEEYEEEBRA ST N E LS MM, Har,
ATM Y BFFEIE AL F 7 ¢k 4.

RAEECXERKBRT 70 THEBHAEREAREFERRFEHNIEERY Fiyie
X, WXHBEEW RS, ik, S22, GEREBMEERY. X8 XHERERLR
BIFTEA R ILAERZI V. SR ShA 0 AR AL R . BN IZIRSM R,
e z—, RETHE, LML AR HERS B ETOABTFREERLY, ZENRIET
SE PG REE. BEEEYE. WEDE. HIL GRS R, BAEEIRER



« 2.

LG, FHFERIEN, FHRFEF-REA, FITHME,
BFEEXERRFIEAERBHEN R —F 0B, FEEHE—TLEH, HHE
HERAFES B i BEBE LA R Rl

BT TR 2
/I

PR Loz

199344 H



o T T RS mmaAt T A v S = 01 s

EBOFFEF 0105

A E M

FRSUEGBUR 7L FAHE AR A4 RS B XS H AR B RN LR
E 1991~1992 FE AF R EMWBEF R R BT R DGR E ., AWHEXHA
F—EMGR, A— P MERE T EREERNNREAOTRRE. NEAGEE
M. FERN. FERRSENSIE. THEERFE, $EEE LS RER
USLN) . Skl 3 FRASDN) . BT R2b 3B A (ATM) ST HF a5 A 47 e
(B-ISDN) LI BB Sl ZEENRR LT, LEBARY. HRRNdnciTR
b Ra L) SEAR KRR . AR P ARSI ER S, EEERMNS BN
EHBHGEEFAE. 28R, QB3NN ERER. FRNRSREHAS,

AR e Tl (F S T AN LBV ERBIN . HXCTFRIMMN TR
ARARB—EBFREEARANFEME AN ENSTS,



H =X

B—8HS MEST#HK

@P:QPW?SﬂNr

10.

11
i2.
13.
14.

Devclopment of Telecommunications Undertakings in China  +s«sssessensersracssinnscscnanes fign Clangrin (3)
AP AL E P M B G HATRY ororronveresrsesvmsnreeeeses AL HEE (8)
ZFITE M PIE BB D HEBABIT e veverees s R A WML (13)
Design of ATM SWitthes sssasreeerssrsisissssinsassennssissneensienss Du Gmgdong  Lin Zengji (21)
Bursty ATM Traffic Congestion Control  «ssesseceessemaimmnanenscannsenees Ghy [noming  Fan Chesgzin (29)
o ﬂk%ﬁ?ﬂmﬁﬁ&ﬂﬁﬁm B LTI IR N S . S UF) W G.1))

AW T LN SRR IREER - PPN ¥ < B0
mﬁGMA5Mﬁmx&ﬁdﬁﬁMM£ﬁﬁmﬁﬁ A T W ST X))
TDM/TDMA W4 REERFR - e TR RELE (58)

A New Flooding Routing Algorithm Based on ! Node —Stepp  Concept

cervrrsararns » Len Shemg  Liu Jingdeng (6B)

vl‘!ﬁéﬁtbﬂ(&ﬁ-&% o 55 R FB‘JF‘FE sesessesnenes APER TERA (7D

B AE 55 TR ISE IR R «rvvrerererrrremsssmssessssisssssninnnas - THRE WEX 78)

#ﬁﬂ%ﬁﬁwiﬂﬁucﬁm&#ﬁﬁﬂ-mMNwmwmmmmm"&&& MR (85)

An Application of The Neural Network in BISDNS  «ecsssceesccsscssrscarncs Dy Gangdong  Chang Dan (91)

EEWS FERRDB

o ;oA W b e

8.
9.

10.
1.
. HHBIRMY Volterra JERRAHT --remveermsmssmtmssssenirnsirsessssinenneens 35 8 R B4 (177
+ Modelling of Nonlincar Cochlear Mechanics =s-essssssssssssssissoncrnnsenness Yang Jun  Fan Chngrin (185)
- A New Solution for Cochlear Macromechanics — =eesseesese-sesrsanssassens Wan Wanggn  Fan Changrin (194)
. Physiological Model for The Study of Speech Production Based en Intelligent

. 1;%&&1&&1&@!&%@@& Volterra ﬁﬁﬁﬁ&ﬁﬁﬁ&bﬂ'f )il

T M AP ES BIR BB AR RIERE o evvemrrmrmmrsersnccrrenr e s s e G T oD
SEPMERIRAB TR IEBGE oveeerseverrrsmsmnersssnsccnnes $K05 B 30K (108)
ﬁﬂ&&ﬁﬂ4m§mﬁﬁﬁm—h_ﬁﬁﬁw&ﬁﬁ el U S W)
ﬂ&ﬁ&m&fﬁﬁﬁf‘ﬁ; %Iﬂﬁt{tﬁﬁ% s EF 4 F A (127)
A New Image Compression Method Based on Fractals and Human Visual System

Is Binghing  Chmg Yilin (132)

e #p #S4E (140
uﬁkﬁﬂ&ﬁ&m R T LI TE L TER T PRRE R PRIV SRPORSAHPI 2 #2445 (148)
—PEE BB e e FHEAR BB (156)
#%ﬁﬂﬂﬁiﬂﬂﬁﬁ@ﬁﬁﬁﬁ s ) R B (168)
Eﬂkﬁﬁﬁ#ﬂﬁ&ﬂﬁ&&ﬁ&&ﬁm s FEAL R34 (170)

i
%

Motion = Image Coding <ssrsrssssssssisnisnciassrnnenicnasissnsnssssssnsssinssnns Wen Chengi Chen Nan (201)

- ARTZ - based Multiple MLPs Neural Network for Speaker - independent Recognition

of Teolated Words «rs-sssrssssitinin it s st e Jo Heigon  Wen Chengyi (205)



20.

Visual Specch Signal Representations According to an Articulatory Model Based on
X —ray Motion Films -« Wen Chenge Chen Nan
Application of Neural Network and Fuzzy Inference to Chinese — phoneme Recognition

v+ Jiang Jumzin Tt Zheng

Introducing Neural Predictor to Hidden Markov Model For Speech Recognition
- Li Wemng Vi Kechu
A Neural Network Based on Subnets——SNN s-osereeesssesiesiiininencnncnss Ly Feng  Jimg Jumzin

=4 FEEB5RE

b

25.

26.

Rescarch on Coding and Decoding of DS/SS  se-eressssesssiiinrisnnrisrisseans: Yoo Fugiang  Du Wulin
A New Algorithm of Joint Adjustment of Adaptive Equalizer and Carrier Synchronization

in Communications «---eeee= sessessseenenntisssssssnsesnns Clen Yae  Jin Ligim
O N 'TwSY
—ﬁWﬁﬂﬁ%ﬂﬁﬁﬁﬁ%ﬁ%Ambm NN TwSI:
ﬁmrﬁ*$ﬁﬁﬁﬁﬂ%ﬁﬁm%ﬁﬁﬁ%ﬁ#m&m-mmmmMMmmm"w%ﬁ
K TMS320 gﬂ{;ﬁuﬁrﬂ]m T T TE PO . B ) % >

- M AFIHERE D M BB FARAEIRIIE - eeeeereerssssscriererreeesraneeneresneenns IWR EHH#

“ﬂﬁﬂljﬁmiﬁgﬂuﬁﬁﬁs B SR L LU L LT LI LI LT UTTSVTOPISPOP - ¥+ L K&#

. Viterbi J{#E. RS BRI B R A v vverrrrerrmmeneninsnsrnisscesenevane AR IR,
.mmAﬁﬁmﬁﬁMQMMggiﬂ"mmmmmmmmemmmN.ﬁgﬁ TR,
- RPEH-BATME A WA BEELINE e R E TR,
N R R RGN AR e eee st e ren s kEMh ITR
- — ] E R AT S BRI «oorrrorromsssne e Kk EHR,
.Qﬁmﬁg%ﬁ\mmgﬁﬁﬁwﬂHNMmmWNMmmmmmmmmmmW.lﬁﬁ
.#a&@m&@ﬁﬁﬁﬁﬂﬂgﬁﬁ .mmmmmmmmmmemMmm.lﬁﬂ

. F McElice - Sarwate %ﬂ];{:ﬁh ;fﬂ]JLH&]E REIPITTEINTSSPNSSS 313
. FIVRESERA—% (1, —1° FW kAR e ARG S0k
- —RET R A m&m%%ﬂﬁwm e $AX AR
. -ﬁmg{ﬁtmmﬁmﬂgggwg RV 3
. Uuiqucly Decodabal Code Pa.tr Without Time Sharing  «ssserremrsirtisnisiimmmsninencsennens (Iyg Feng
+ ‘Graph ~ Theoretical Construction of Uniquely Decodable Code Pair for the Two — User

A Joint Signature Encryption and Error Cotrection Public — Key Cryptosystem Based on
Algebraic Coding THEOry «s--+=s=raseerstemssisnersesrnrassisscssnsassnesserssnsns J4 Yumring  Cheng Jian
JLE R AT T IR BB AT «rererr rerasmsrmesrsssscssesnrssnesseressasssssnseessesnens Py T

SOy K T
1. ﬁﬂﬁﬁﬁ&%%ﬂﬁmﬁﬁ%)ﬁmﬁ?& A Eeass s a sl tesrsar st adsaarraras ‘QJ%BH W;J].fr-

2.
3.

High - isolation Optical Isolator Using a BiCalnVIG Singie Crystal -+ Ma Xisoming Tao Shongping
Rescarch About LL ~ DPLL Changing Order Automatically  -veeerereerr Yoo Ropiomg  Zhang Juesheng

210

(218)

(223)
(230)

(239)

(246)
(252)
(259)
(265)
270
279
(2886)
29D
(296)
(303)
(312)
317
(324)
33D
(338)
(346)
(352)
(355)
(361)
(367)
@371
378)

(330)
{390

(397>

(407)
(4i4)
20



#'JFE%’T‘EH&%%&‘S'J%B%%
fﬂ@;m%mwﬂ: pi: il g

e 1T Ty Y S
. ORGSR RS -

© ® N e oo

CCPLL Hl FHBIFFHRAG TR --rreeemmrrrrrmrr it ranrnanniee

10, FFXC R B AR SR B B T DL o A S ST -
11. A MNew Scheme for Measuring Non = lincar Distortion Cocfficicnt  ««-«

« 3.

kK EEA (427)
o 30F RARMT (433)
- Fiafe EAM (440)

Fi#la EAdr (447)
- Fita A4y (457)
v BREAE HpSde (464)
- WA RIFE ATD

W Cuogang  Pei Changzing (480)



4

M 45 538 #k
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Development of Telecommunications

Undertakings in China’

Changzxin Fan

Telecommunications plays a very important role in today’s information society. It is
closely linked to the economic development and social progress of a country. In china,there
has been a growing demand for information exchange in all asspects of life,especially in

major and coastal cities,and special economics zones.
Brief History

When the People’s Republic of China was founded in 1949, the telecommunications
industry was very limited. There
were only ten repair shops with 2,
860 workers and staff, engaging in
maintenance and repair of imported T o

telecommunications equipment, or v [

assembly of imported components. .

Annual production was 1,000 radio .

A

]

) [
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et

stations, 20, 000 telephone sets, and

LI Tty L T T

14,000 lines of telephone exchanges Fig.1. Annual production capability.
(see Figure 1).

During that period, the national F
telecommunications networks were _ f
underdeveloped ; the total number of ]
telephone sets in China wasonly ’
about 263, 000. The total capacity of ilr

exchanges was 310,000 lines,and the .

number of long distance circuits was ‘
about 2,800 (see Figure2).

t . . .
Over the last fO”’y years, Fig.- 2. Telecommunications services.

tremendous changes have taken

» A% H{EEE Communications Magazine }1991 4£ 7 A,
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place,but during two different periods. Telecommunications undertakings in the first thirty
yers,i. e. ,before 1980,developed slowly. The government paid little attention,so there was
less investment from the central government. After 1980, when the government’s policy of
openling to the outside world started to be implemented,telecommunications construction

began developing rapidly.
Current Status

Services

In the past ten years China's telecommunications networks registered considerable
progress in terms of equipment capacity,level of technology,and reliability. By the end of
1989, telephone sets numbered 10. 89 million against 1. 749 million ten years before. Auto-
matic local telephones were 90% of total capacity,and Stored Program Control (SPC) tele-
phone exchanges had a capacity of 2. 28 million lines,covering one quarter of the country's
loca] telephone exchanges (8. 889 million lines). The capacity of long distance communica-
tions saw a substantial increase with 87,137 long distance telephove circuits in total ,com-
pared with 18,800 ten years before (see Figure 2). Across the country,519 cities were able
to access the national automatic switching network. The number of authorized users of Di-
rect Distance Dialing (DDD) service reached 624,000. The building of coaxial cable carrier
systems,microwave transmissions systems,and domestic satelite communications brought
much improvement to domestic long distance telecommunications services.

In international telecoramunications services , even greater changes have taken place.
Various new communications technologies such as cable, microwave,and satellite systems
have completely replaced shortwave radio stations and open—wire lines. satellite communi-
cations has become a major medium for international communications. International Direct
Distance Dialing (IDDD) calls can be made to 182 countries and regions from more than
200 Chinese cities.

In 1990,the Ministry of Posts and Telecommunications (MPT) further expanded the
construction of telecommunications facilities. The capacity of local telephone exchanges
was increased by more than 1 million lines. The number of té[ephones installed reached
about 13. 5 million. Long distance circuits increased by 20,000. The total number is now
more than 100,000. The degree of network intelligence was enhanced. By the end of 1990,
40% of long distance circuits were connected to automatic exchanges.

Administration

China’s rapid progress in telecommunications should also be attributed to the adoption
of a P&T administrative system that conforms with the actual situation in China. Under
this system,leadership of the functional hierarchy of the MPT works vertically with the
aid of local governments at different levels. Each level performs its own duty to manage

both the public and private networks within its area. It is believed that such an administra-
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tive system suits the comprehensive and integrative nature of telecommunications net-
works. It {acilitates technological and operational management of telecommunications ser-
vices and unifies control ,coordination,accounting ,and local governments' support. In Chi-
na ,where the economy is not well — developed and development is unbalanced, this ad-
dministration approach makes it easier to concentrate limited financial resources on key
communications projects.

Technology

Up to 1989,the telecommunications sector under the Ministry of Machinery and Elec-
tronic Industries (MMEI) had 250 manufacturing facilities and more than 20 research in-
stitutes employing about 200,000 people,including 25,000 technical personel. Annual ca-
pacities were 3 million lines of telephone exchanges, 7 million telephone sets, 400,000 radio
stations,over 30,000 carrier and microwave equipments.and 3,000 satellite earth stations
(see Figurre 1). The annual industrial output value amounts to over 4 billion Yuan
(RMB).

China's telecommunications industry has taken steps toward assembly ,copying,and
seelf development. Now china can develop and manufactrue 21 categories of equipment
such as satellite earth stations,optical - fiber systems,electronic exchanges, mobile com-
munication systems,and terminals. Among the mass - production products are smal! coaxi-
al cable carrier equipment below 3,600 channels ,medium coaxial cable carrier equipment
of 4,380 channels, 750 kV ultra - high tension electrical carrier equipment,and submarine
cable carrier equipment of 120 channels. China has launched several communications satel-
lites ,and erected dozens of earth stations and hundreds of mobile earth stations. for optical
- fiber communications, equipment below the fourth order group are manufactured and
those of the fifth order have been developed. A number of pieces of equipment manufac-
tured in China,such as 5 m diameter antenna shipborne earth stations, ship - to ~ shore
rapid communications systems, 480 and 1, 920 channel digital microwave relay systems,
digital SPC exchanges of 10,000 lines,nad JKQ - 9 analog SPC Private Automatic Branch
Exchenge (PABX) have approached world state - of - the — art.

In a nutshell,China’s telecommunications industry is made up of comprehensive sub-
sectors dealing with relatively large scale high technaologies. It can generally meet the de-
mand of China's national economic development. It has fairly strong scientific and techno-
logical personnel strength capable of tracking the world's advanced technololgies and de-
veloping various kinds of advanced equipment. However, as compared to the economically
developed countries, China needs long and arduous efforts to catch up with the advanced
level of the world in terms of science and technology and communications networks.

Policy

The basic idea for the development of China's telecommunications undertakings is
based on its self - reliance and international cooperation. China has imported a large num-

ber of advanced communications facilities,such as local and long distance SPC telephone
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exchanges, optical - fiber systems,and satellite communications equipment. These equip
telecommunications networks and renovate existing ones. On the other hand,adhering to
the principle of self — reliance,Chian has devoted its efforts to the research and develop-
ment of indigenous technologies in all the above areas.

In march 1989,China’s central government reiterated that telecommunications is one
of the key sectors in the development of the national economy. Efforts should be focused
on:

» Growth of services such as local and long distance telephones,and telex

+ Construction of long distance communicatioons facilities and telecommunications
hubs

+ Application of new and high technologies in infromation communications

» Research and development of new technologies in communications

* Local procuction of advanced systems for SPC exchanges, mobile telephone, mi-

crowave,optical - fiber,and satellite communications systems

Future Plans

Though China has enjoyed rapid growth in the communications capacity ,there remains
a very large demand for services. Take local telephone sevvices as an example. Despite an
average annual increase of 1 million lines in recent years,the imbalance between demand
and supply is getting even worse. At presennt,there is a waiting list of more than 500,000
subscribers for telephone installation. Serious shortage of long distance telephone circuits
has resulted in low call completion rates. Lack of momentum in the construction of national
transmission facilities on backbone routes has become a seriour problem,leading to ham-
pered interative capability of telecommunications networks.

In order to realize the goal of quadrupling China's Gross National Product (GNP) by
the end of the century,the MPT of China has set the target of octupling the capabillity of
posts and communications and the amount of traffic carried by the year 2000 (compared to
1980). The number of telephone sets in China will reach 33. § million compared with 4.2
million in 1980. Telecommunications networsk will be mostly automated nationwide, with
long distance automatic direct dialing available in cities ahove the county level. New tech-
nologies such as optica - fiber and satellite communications will be used extensively be-
tween major cities. Computers and databases in large cities will be interconnected into net-
works and various data communications services will be introduced. After reaching the tar-
get,telephone penetration in China will stand at 3% against 0. 38% in 1980 ,about 25% in
major cities such as Beijing, Tianjin,Shanghai,and Guangzhou,20% in provincial capitals,
economic centers,and large coastal citiess,above 5% in medium - sized cities and county
seats,and an average of 1% in rural areas all over the country.

At present,the Chinese government is drafting the 8th five year plan (1991 —1995)
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and the medium —and long —range development programs for the nations’ science and tech-
nology up to the year 2020. For telecommunications. the major efforts will focus on digital
systems especially optical —fiber,satellite communications ,microwave ,SPC exchanges and
mobile communications. Emphasis will be placed on application research and ASIC devel-
opmment. Great efforts will be taken to achieve high - reliability large - scale integration,
all solid -state ,and computerization. Improvement of manufacturing facilities will be made
to achieve economy of scale with mass production and development capabilities established
to meet domestic as well as world market demands.
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