
Monash University - Telecom Australia 

Two Week Extension Course 

on 

BASIC DIGITAL TRANSMISSION SYSTEM IBEORY 

The adoption by Telecom of various digital transmission systems is 
increasing in momentum - the use of dat e l modems and POf line systems in 
junction cables is well established and digital radio systems, optical 
fibre systems, digital coaxial cable systems, high speed DAV and DIV 
systems and digital subscriber reticulation are au under active study 
or being given consideration. It is clear that these digital systems 
will provide the basis of the transmission components of the future 
telecommunications network. 

Against this back gr ound , the ROTEND Study highlighted the need for 
Telecom to take urgent action to develop its engineering knowl edg e-ba se 
in digital transmission theory and techniques. Arising out of consequent 
discussions between the General Managers, Engineering and Personnel, and 
the Director, Research, staff of the Transmission Branch of the Laboratories 
have been collaborating with staff of Monash University's Electrical 
Engineering Department to develop and present a two-week full-time 
course for Telecom engineers on this topic. The first cours~ was presented 
by Telecom and University staff in May, 1981. 

The n~~t course will be similarly presented by Doctors D. Keogh a~d K. 
Pang of the University and by Doctors A. Gibbs, B. Smith, R. Coutts and 
Mr A. Quan of the Transmission Branch, Research. An outline of the 
course is attached. 

The. c.cnte.11:t 06 .the. C.OM6C. ha,6 be.v1 cd'l..cnmtJ c.ho6CJ1 :to fLe.n,tc.c.:t the. 
.cipc.ci ... al: ,i.r1;te.,h'-c.,5f,6 0£ TeJ:.e.c.orr:, :to p'tot,i.de. a.n e.££e.cuve. mea.11-6 on de.uvcr'-ing 
C6 M. t i:ti M Im O ('J,t e. d g C. ,{_/1 :tii e. .t.i.nu.;t C.. d .l,un C a. V a.i£.a. b ,t C. , a.n d :to ft e,£..a..t e. :th e. 
c.on:te.11't 06 the. c.ou!u,e. :to :tlie. ne.e.cl5 ofi :typJ...c.al Tele.c.om e.ngine.eJt6 wo:du119 
in the. .tr..a11.,61n{;o.6J...on f,,,i_el_d in HQ_ on: t.Jle. S:ta.-te.6. Spe.u....a..t a,t,te.nlion has 
be.e.n g--ive_n --in :the de.vuopme.n:t 06 :the: c.ou.,'11.>e. c.on..te.n-t :to tiu: prcue.n.:t.LV'"...A..on 
On e.x.amp.[c..,:., .to UllR.. ba.6--ic. b..nd a.pp.lied :the.otz.y w,Lth -<_;l!:, a.pplic.a..tiOJ1 in 
Tue.c.cm',!.> ptz.c.,6e.n:t c-'t 6u:tu.tLC.. d,i_gdai .tAa;V.,ln{;:.,-6,i_on .61J,6:t.e.m6. The c.ou/u,e. 
w.ul. at.so be. -6t.-'wng.C.y :tu:totu_a.l. en na.tu-Ae., and a.bout /ia.l6 06 ti«: lime. .6U 
ascdc: 601 e.x.c.'tWC6. T/i,L.5 will a..lww e.x.amµle..5 .to be. dLlCJL6M.d and 
wOJi.rce.d :th•wu..g/i in -6ma11 g'7..ou..p6 (o~ a.bou.;t Mve. pe,-1 :tu..t:o,'!.) and :thu..6 ge.,1c:-u1:te. 
a. motr.e. c.omi:,£.e.:te. u..ndc.1..6:ta.nckn9 o 6 :the. c.ou..iu, e. ma.:te.:u.o.1.. . L ec.tune no:te.-6 and 
a.n up-:tc• - dat.: :te.x.;t on the. c.ouA5 e. matetr.,i__a,l will a.Ls o bi Jl'Lo vi.ded .:to each 
e.ng {nc.c...'1. a.:tte.nckng .the c.oU/1..6 e..· 
Only 25 persons will be enrolled in each course and attendance will be 
Limi t edvt o Telecom engineers. The cour s es will be held at Monash University. 
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BASIC DIGITAL TRA"lSMISSION SYSTEM THEORY 

COURSE OUTLI~E 

1. Linear Systems Dr K. K. Pang (Monash) 7 Lectures 

Time domain and frequency domain, analysis of 
including convolution and Fourier Transform. 
Digital Transmission Systems. 

linear systems, 
Application to 

\.. .•....•... ·--··-- - .•. ' -···'-·~····---- 

2. Random Processes Dr D. B. Keogh (Monash) 7 Lectures 

Basic probability theory, random time processes including auto­ 
correlation and power spectrum. Response of transmission systems 
to random inputs. 

3. Digital Transmission Dr B. M. Smith (Telecom) 9 Lectures 

Fundamentals. 
Linear representation of digital signals. Bandlimiting, inter­ 
symbol interference. Nyquist pulse shaping, roll-off. Average 
power spectral density of digital signals. Error probability 
formula for multilevel digital signals. 

Line Coding. 
Rationale. Examples - conditioned diphase, AMI and HDB3. Physical 
description, average power spectral density. 

Modulated digital signals. 
Rational e. Examples, 1 in ear - digital AM (DSBAM, DSBAf-lSC, QAM, 
PM; \'SBAM, SSBAM). Examples, nonlinear - digital FM. Time 
and frequency domain representations. Phase jitter tolerance. 
Application of baseband error probability formula to modulated 
digital signals. 

4. Applications Dr A. J. Gibbs, Dr B. M. Smith, Dr R. P. Coutts, 
and Mr A. Quan (Telecom) 5 Lectures 

Ba5eband transmission in pair cable. 
Effect of impulse noise and compatibility v.:ith other services on a 
4800 bit/s DON signal. 2048 khit/s line systems - crosstalk into 
similar systems, noise figur~. 

Data- in-Voice (DIV) performance. 
2048 kbit/s DIV transmission in 2 or 3 contiguous stp,r-groups 
between Melbourne and Sydney. · 

Digital Radio. 
Example based on 140 Mbit/s digital radio system. 
Introduction, single hop system design for flat fading, effect of 
frequency selective fading. 

Optical Fibre Systems 
Example based on 140 Mbit/s system. 
Noise processes, regenerator section length design. 

Summing Up and Revie~ 5. 

General course revision and course evaluation. 
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TELECOM COURSE TUTORS 

Chapter 1 Chapter 2 Chapter 3 

1. 25/5 - 5/6/81 Alan Gibbs Bernard Smith Don Keogh 
Khee Pang Reg Coutts Alan Gibbs 
Don Keogh Khee Pang Reg Coutts 
Bill Brown Don Keogh Khee Pang 

2. 10/8 - 21/8/81 Greg Cambre 11 Peter Hart Don Keogh 
Khee Pang Alex Quan Alan Gibbs 
Don Keogh Khee Pang Reg Coutts 
David Morgan Don Keogh Khee Pang 

3. 8/2 - 19/2/82 Greg Cambrell Peter Hart Don Keogh 
Khee Pang John Sample Phil Potter 
Don Keogh Khee Pang Robin Court & 

Bernard Smith 
David Morgan Don Keogh Khee Pang 

4. 9/8 - 20/8/82 Greg Cambre 11 Peter Hart Don Keogh 
Khee Pang Grant Nicholson Khee Pang 
Don Keogh Khee Pang Stan Davies 
David Morgan Don Keogh Andrew Jennings 

5. 23/5 - 3/6/83 Kim Ng Peter Hart Alan Gibbs 
Khee Pang Paul Kabaila Ed Jones 
John Bennett Khee Pang Don Keogh 
Kishor Dabke David Morgan Khee Pang 

6. 21/5 - 1/6/84 Greg Cambrell Peter Hart John Hollow 
Khee Pang Nick Demytko Khee Pang 
Don Keogh Khee Pang Don Keogh 
Kim Ng Don Keogh John Millott 
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RESEARCH 

Transmission Branch 

Andrew Martin 
Engineer Class 3 
Radio Systems Section 
Bachelor of Ergineering Communications 1975. WA Institute of Technology 

October 1979 to present: Class 2, 3 Engineer. 
Radio Systems Section working pr-inclpatlv on high capacity digital 
radio systems for use in the trunk network. Other areas of work 
were in medium capacity systems and the digital radio concentrator. 

June 1977 - October 1979: Class 1, 2 Engineer 
Solid state electronics section working on analysis of semi conductor 
surface layers and whisker growth in transistors. 

Feb 1976 - June 1977: Class 1 Engineer 
Construction Branch. Western Australia. Working on 12 mHz Coaxial 
cable installation Port Hedland to Mt. Newman. 

Customer Systems and Facilities Branch 

Peter Bernhard 
Engineer Class 2 
Business Communications Section. 
Bachelor of Electrical Engineering 1976, Footscray Institute of Technology 
Post-Grad Diploma (Digital Control 1981 F. I. T.) 

1977-1980 E1 
Reference measurements section 
(Microprocessor design work). 

new "Speakinq Clock" design 

1980-1982 E2 
Current position - Further microprocessor design work ~ I. S. D. N. 
work-investigations relating to Integrated Business Systems 
(including local Area Networks and Integrated Business Exchanges. 

Telecommunications Technology Branch 

Sasti Sastradipradja (Sasty) 
Engineer Class 4 
Antennas & Propagation Section 
Bachelor· of Electrical Engineering 1962 - University of Adelaide. 

Engineer Class 1 - Department of Civil Aviation worked on Radio 
Navigational Aid and Communication Systems. 

Research Engineer with the National Research Centre. - Indonesia 

Research Engineer ori Microwave Antennas at the Technical University of 
Eindhover - Netherlands. 

PMG Department - Radio Section 
installation design and maintenance 
Stations. 

Adelaide, S.A. worked on the 
of Television and Broadcasting 

Engineer in charge of the Antenna . Research, activities in Telecom 
Research Laboratories< 
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Transmission Planning Branch 

Joseph Kovess (Joe) 
Engineer Class 3 
Inter-exchange Transmission Section 
Bachelor of Electrical Engineering 1971, Monash University 

Pre 1979, with the Engineering Training Section. 
Since 1979, Transmission Planning Branch, involved with the planning of 
the intercapital trunk routes and the introduction of optical fibre system 
and digital radio systems into the network. 

Une Transmission Equipment Construct1on Branch 

Mike H2rrison (Mike) 
Enginet-7"' Class 3 
Analogue SADAP Section 
Bachelor of Engineering 1963 - University of Tasmania 

4 years with Burnie District Works Division - Tasmania 
10 years in Papua New Guinea with Broadband Installation - 
Exchange Installation Operations and I nternational Telecommunications 
18 months L TEC Branch Project Manager - Provision of DDN Transmission 
facilities - provision of Digital on Analogue Transmission Equipment. 

Line Transmission Equipment Constructfon Branch 

Brian Wharton 
Engineer Class 3 
Analogue Design Section 
Diploma of Electronics Engineering 1978 - Bendigo College of Advanced 
Education. 

1978 - 1980 
Planning and Programming Branch - Switching and Facilities Country· 
Section - Victoria. 

1980 - 1981 
Line Transmission Equipment Construction Branch - Analogue Design 
Section. 

Transmission Planning Branch 

Alan Dubberley . 
Engineer Class 3 
Headquarters · 
Bachelor of Science University of Aston - MBA Melbourne 

4 years Marconi England - 1 year Subscribers Equipment Headquarters -2 
years Parramatta Operations - 1 year NP & 0, HQ and 5 years 
Transmission Planning. Currently involved with Subscriber Networks in 
urban and country areas. 

-3- 
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, ,././_ HEADQUARTERS (Contd) 
r' 

Radiocommunications Construction Branch 

David Kerr 
Engineer Class 3 
Spectrum and Design Section 
Associate Diploma Radio Engineering 1959, RMIT 
Graduate- Diploma Management 1978, RMIT. 

1975 - 1982 
Small capacity and Broadband radio relay systems pr-ovisioninq and 
design, digital sound channels over TV relays, DAVID, DAV, high 
capacity digital paging design. 

More recently, analogue radio relay systems with increasing 
involvement in digital radio or digital on analogue systems. 

Network Operation Branch 

Dan Hauw 
Engineer Class 3 
Long Line and Radio Service Section 
Bachelor of Electrical Engineering 1969, Monash University 
Post Graduate Diploma in Industrial Management 1973 - Swinburn College 
of Technology. 

1969 - 1976 Radiocommunications Construction Branch 
1976 - 1980 Transmission Network Design Branch 
1980 to present - Network Operations Branch. 

Transmission Network Design Branch 

Ross Kelso 
Engineer Class 4 
Facilities Application Section 
Bachelor of Elec~rical Engineering 

1967 - University of Queensland 
1969 - University of Queensland 

Served as an Engineer in· Telecom Queensland, Australian Army and 
Telecom HQ Research, Construction and Design Areas. 

Specialises mainly· in transmission but has also been involved· with 
switching. Received Development Training Programme Award to work at 
ITT Laboratory - Spain - 1979-80. 

Telephone Switching Planning Branch 

Kevin Dwyer 
Engineer Class 3 
Telephone Exchange Systems Section 
Bachelor of Electrical Engineering 1966 - Melbourne University. 

Covers operati'ons and maintenance of Telephone Exchanges the monitoring 
and· determination of standards of service within the Metropolitan 
Network, the provrsron of interexchange junction links within the 
Metropolitan Network. 

-4- 



HEADQUARTERS (Contd) 

Exper ence in planning of Tandem Switching Exchanges in the Metro 
Network modifications to existing equipment evaluation of operation 
systems within the AXE Systems and in facility proposals in Telephone 
Exchange System Planning. 

AXE Project Team 

Ross McGregor 
Engineer Class1 
Bachelor of Engineering - Melbourne University 

With Telephone Switching Construction Branch (Vic) then Planning and 
Programming (Vic) - Switching & Facilities Country 
Present AXE Project Team HQ. 

SOUTH AUSTRALIA 

'I! . r 

Network Service and Design Branch 

Christopher Souter 
Engineer Class 2 
Radio Section 
B. Sc 1971 - Adelaide University 
B. E. Hons 1972 - Adelaide University 
M.Sc 1975 - Bradford University - U.K. 

Radio Com. Maintenance: Acceptance testing - Route evaluation for 140/ 
MB/s Digital Transmission. 

Construction Branch 

David Bayer 
A/g Engineer Class 3 
Equipment Installation No. 1 Section 
Bachelor of Engineering 1963 - Adelaide University 

Switching Equipment lnstaflation - Broadband Carrier Installation and 
Digital Data Network Installation. 

WESTERN AUSTRALIA-. 

(\'1\ 
.Jjj,/ 

Regional Operations Branch 

Hugh Lantze 
Engineer Class 3 
Trunk Service Section 
Associateship 1970 - W.A. Institute of Technology. 
Master Degree Electronic Engineering 1972 - N. U. F. F. I. C. Holland 

1972 - 1975 at HQ Melb. Switching Network Planning - 1975-80 Exchange 
lnstallation Project Management (W. A.) 
Mo~t work involved in large processor contolled exchange instaHation. 
1980-82 Management of detailed instaffation associated with large SPC 
Exchange. 

,i 
I 

' i 
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WESTERN AUSTRALIA (Contd) 

Construction Branch 

Luciai Luciano Elio (Luci) 
Engineer Class 3 
Country Installation Section 
Bachelor of Electrical Engineering 1971 (Hons) University of W. A. 

1971-72 with Transmission Planning and Country Districts, Switching and 
Transmission. · 
1973 - Present HQ Melbourne. HQ Melb T & L Planning & Long Line 
Equipment - Primary Works CW. A.) Cable Installation 
CBI scholarship UK; GEC Telecommunications Coventry; PCM Digital 
Transmission Optical Fibre Systems. With Radio Section CW. A.) Then 
Construction Branch as Wellington Co-ordinator - Construction Branch 
Project Engineer East-West Radio Project - Management of 1.nstallation of 
New East-West Radio System. 

VICTORIA 

Network Service Branch 

Keith Lierse 
Engineer Class 3 
Trunk Network Service Section 
ARMIT Communications Engineering 1963 

Installation of all typ.es of switching systems. Maintenance of all types of 
transmission systems with particular emphasis on acceptance of newer 
types of FDM and TOM Equipment. 

Commercial Development Unit 

Peter Weymouth 
Engineer Class 2 
Data Switching and Transmission Section 
Bachelor of Engineering 1972 - M. Eng. Sc 1975 - Melbourne University 

Experience with: 
Commercial Development Laboratory EqUipment · design and testing Telex 
and Data projects, DDS and DDN - also provision and maintenance 
projects special servlces . 

. 

t'.··.· ..• \. 

V 

TASMANIA 

Network Service and Design Branch 

Gary Eiszele 
Engineer Class 2 
Network Service Section 
Bachetor of Engine.ering 1971 - University of Tasmania 

With Southern Operations External Plant and then project Engineer 
Exchange Installation - 1 year with Department of Public Utilities Papua 
New Guinea. Engineer in charge of switching then· Branch head 
Switching and subs. Equip. Sections. 
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Assistant Secretary contolling switching, subs bearers and transmission, 
External Plant, general services. In charge of Construction Programme in 
Papua New Guinea. 
1980 - to present - Network Performance - Tasmania 

NEW SOUTH WALES 

Peter Barrett 
Engineer Class 3 
Trunk Network Service Section 
Bachelor of Engineering 1967 - University of NSW 

Pre-Telecom 
10 years with AWA Radio Engineering Design and 2 years with 
Plessey Research Labs in England during which time he completed an 
advanced communications course - London University. 

Presently responsible· for developing 
overseeing the Xmission performance 
Broadband and smal I capacity cable network. 

Commercial Development 

Xmission Practices 
& maintenance of 

and for 
N.S.W. 

) 

Mike Snowdon 
Engineer Class 2 
Telegraphs & Data Switching Section 
Bachelor of Engineering 1978 (Hons) University of N.S. W. 

· Most recent activities include design work for TACONET I Processor 
memory design, solid state design and some work with mainframe UNIVAC 
computers. 

Construction Branch 

Harry Battam 
Engineer Class 2 
Metro I nstal I at ion No. 3 
Bachelor of Engineering 1976 - University of NSW. 

Recent involvement has been with PCM Systems and the Digital Data 
Network, prior to that, with ARM and ARF Equipment. 

.. n. y 

QUEENSLAND 

Network Service & Design Branch 

Alex Kosiek (Alex) 
A/g. Engineer Class 3 
Radio Section ( Radiocom Design Group) 
B.E. (Hons} 1972 University of QLD. 

1973 - 77 Installation of National and Commercial TV Plant. 
1977 - 78 Installation of Trial Analogue Radio Concentrator. 
1978 -· 81 Design of Medium Capacity and Subscribers R/T Systems . 
1981 - 82 Radio Comm Design of R/T Systems including. Bro.adband, 

Medium Capacity, Subs, Mobile Telephone Paging Systems. 
t 

J 

I 
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QUEENSLAND (Contd) 

North Queensland Construction Branch 

Jim Crosthwaite 
Engineer Class 2 
North Queensland Construction Section 
Townsville 
Bachelor of Engineering 1974 - James Cook University - Townsville 

Transmission Equipment Installation including Low Capacity Systems in 
North Queensland area. 

Planning & Programming Branch 

Les Rodgers (Les) 
Engineer Class 3 
Forward Planning Section 
Graduated with Associated Diploma in Electrical Engineering QIP 1970 
Post Graduate studies at Queensland University 

Joined PMG Dept 1951 as Technician in Training 
Appointed Trainee Engineer 1966 
Worked as an Engineer in QLD Radio Section in Broadcasting and 
Radiocommunications for 7 years. 
Appointed Engineer Class 3 in Planning Branch (QLD) in 1977. 
Worked with Transmission Lines Planning for 3 years including a period 
as a Member of a Team which produced the 1980-1990 QLD State 
Development Plan 

ln 1980 transferred to Construction Branch as Project Engineer for the 
installation of the Roma-Hughenden Broadband Radio System. About to 
Transfer back to Planning Branch in the Forward Planning Section 

-8- 



MONASH l!JNIVER$]'1'Y 
DEFARTMENT . @F ELECTRie::At.~·~iE,N1EE!R]NG' 

al.ii.@ 

'JiEJe.EC.QM ,AUS'ili'RALIA 

J3ASTe; i1QIGI1'Affi, 'f!R,Al~H,MillS£HlN ~-Y$'JiJiJ'Mi 'ili'l/1EGJ!RY 

Timetaib1@ f e r At,11g1w.st 9-J!J., 1f!'~I2. 

I . , I - W'l e:,:i 1 
' ,Ii$ t;(:') Gr'\ li!il i;il 

• ~ I ll/) I V;) 
O!l '6 ~ oo U':J' I V:l 
~ i=lH l;l::I I i=l[f!;;l ' ,-e] !ail 
fi/ll Cf:l. < Cf.l Uil I <Ill 'CJ) <;:C Ca.) >a ,~Gi'il i::i:::·::o: i;;;;i::,.,, ~~ , ~·o I ~ G> < €1,li!il '<Jli;.il ~Iii,) iQl@I ~~ I IZ ~ 

'A @lbll, l;i;:l:>:" ©,,,,. @I.lb,) ii O'Pa ~ r,i,. 
~ ;-· O Z Uil &,. ""' 'i;§ I ~ 8 I ,,,.; - 
·~ "~ ~ f-.,,1 :;,at ~ < :;_. 'r;g: :;:.> ~I I ~· ~ 
~ ~ ~ ,-11 't\l.l R .~ •. llll;i I &,I 'Q I E-;t Q 

@ I ~ ~ ~ ~ I I ~ 
I ~ I ~. ll' ,;il 

'---,al-I=· ==-'-e!J P""""::' ' - J 

Ill) 
• • J;,:il ~ I I .~ I"'- ~ I f;!jl 

• ~ I fi/ll ~ 
C/:l U"\ - la,:! !iii) IJ:ll ~ 

>-< i:@ .-'11:=1 r~ 
1 

~·u Ell H 
~ - Ii/:) ~ V:l, < C'li) - !ii;) ~ p ~ ~ fi/ll 
[@: ~Cfil' lai;:$ I':":;.., ~·~ H~ 1-;i :i., 
'~ Q)fl,sl <Jlti.l ~Cf:l I ~~ i:;:;:jri):, rir;; tViJ 
Iii!: aru i;.:iE-,t G> u @~1 o o 
:::i 1~Q I ~Clil ~r,i:;: I 1:·~ I E,,i)S fel i,;:: 
i!!li ~,- ~ "'" >a ~ .;i:: , ~ ::> ·o ~ < 
~ ·..:C '@la ....:l Uil !:=I @I :'. @:. E=1 'ta! ~ ,ia:;i 

~ ' ~.- ,1 , r ~. a I 
I ~ I I ~ l ,F'l 

I. L__ --1L I - L - r:--- . ' - I' 
I 1 - - 

l;,;:l I I : ,la:ti] ~ 
i I ~1 ! ~ Cf:l 
~ - I ~ I lJi'l i;j;j ~ . ~ ~ ~ 

:;,.,, !;fil ~ I 'E--l 11n \1,,,1 G 
<\i'.:, ~ I .,;J.!il) I ~ ...;l,Q ,.;l1 G 
/;:ll Ii/ill 1:1:)' I~:?'< I (!/;) <11l:i <·~ 
'c[r:i ~li,lil. '11l:. ~.:g /'-elEl'i) ~~ i;;a!'rit, ~ H Ii!-< 
f,tl (@li!il ~ll!il I g.: ~ (2)'r,tj ii,t:: ·~ 
~ ~·~ i:i!E=! 1 0~ I - 1§\W) ~~ €) ~ 
~ ~i ~~, .5l~ I s s ~.,~ ; a; 
~ ~ F.lli ,-:1 ((;i i,s ~ 1~ ~ l H~ ~ ~ 

!, i:,Ei' - taall J - ~i JI I® ~ I 
[ . ---, ,---- r- --, - t l 

I I 
I li!hi1 . . ~ 

~ Ill) (SS), lW' l!/;J 

W') ~ iii i!P.l' ·:, ffi 
,la:J ....:lH igej .-'lU' Ell&,,! 

,>< Ml U:l <!lU:l lil!i 1 <i::0, ~ U:l ,=:i: ::;;:v.i IZ~ l;;el>'< )$:.!1/i.i ~la!i:, ~I~ 
~ Qr,l:;I, <!l~ ~c:/) ·~r;,;:i ,fli:!ii.. ~ &. 
Uil Jg111.il µ;IH © @U O Q 
i::rll !:::o ~em §='~ :::i !-:G, ~·;:.:: &,;1 ~ 
Fl - ~ H ::,.< :s> ~ 2, ~ 'O '0 :.a> ~ I 
H ::'.· i!l-1 .-'l l1Jj fis !;.J · ·1;1:.i H ·~ !:=I µl1 ~ !' ~ I L Ell ':.. . ,,,;i 

r f-- ~ ·· 1 ~· I · -- 
1 I I Ii/ii, 

'I 1-,j . . ~ I ' "" i;.ll I !Zl !;fl. I ~ Ill) 
'iji .::i: • · ir ~, 

~ I&,,! '=' I &,, µ) 
~ ~ ~Hl!l • ,='I • Cfl;) 0 
~ ~· 11),:i,-, lai:i - • W!l. 'N lif,l, ::,.. ~ 
<(Qi u ·u;i Gl!l l;:,:l ~v,i· ~ 
~ ,...;i ~ ~ ~r.;i Ui1 Jilil ~ ~ i ;:5 ~ ~i ~~~ i~ ~; I ~ ~ ,§ 

1-olH ril!ilo=t ~H::,;:! @·l.kil li:tllH €> i:,:il, P\ 
t.\iE-'J ~ ZOO ~filil<ll 1-Q :ZV?l I 1:§;J Z ! i=i <i: - F.=! l>" i;;ei ::,.< ><: .- ~ 11'-l >-, :::> H :-,. ai ,U L L ~ 

1
1!tl ,,.;I {i,',) i::a_ :: ~ ..ii 'Cf:l 1,,,1 F'l "Cl . ' ' 

·1 
1 I ,- 

@1 9'1!fJ Lff) Lr.\ 11!(,iY LAl l!l'ii)p 0 
Q) 0 ,-=I '=' """ ,-,I ='I ,-,IJ ~- Q 

@h a® ~ ~ ..; N ~~· Jtr) 

I , ,- 1 1 I t I I J 

. [ . I - 
(!f.) ll/) l 

,Ii$ ti(:l Gr'\ li!il i;ii . i I Ill) .I V;) O:l '6 00 U':J' I V:l ~· i=1 H l;l::I I i=1 [f!;;1 
~ 

!ail fi/ll C/:l. < Cf.l Uil I <Ill 'U u >a .~ Gi'il ~ ·~ I;;;;!::,., I ~~ I ~·o I ~ G> < €1 li!il ~ Iii,) g @I ~~ 
I 

iz ~ 'A ~.~ l;,;:l :>:" (g ~ ![) ii ~ 'Pa Q (,1,, ~ z Uil &,,I~ 'i;§ II 8 Ii i;;:;i ·~ 1~ f-.,,1 :;,at ~< e: ·!' ~· ~ ~ ~ ~ ,-11 't\l.l ,l,:ril I E-;t Q 'l2, I Ii.ii ~ ~ i. 11 

I ! ~ I I l < 
J 

' - I 

Ill) . 
I . J;,:il I ~ I Ii/ii I"'- !:A !if,) . 

~ I fi/ll 
~ C/:l U"\ !iii) IJ:ll 

~ i:@ ~ !:=I I~ I ~·u Ell E-;t Ii/:) ~ V;) < C'li) 11/;) ~o ~ ~ fi/ll [®' ~ C/:l' ~ j' ""' >-< ~·!l'r.l H~ H ~ Ji/'J' Qj ~ ~ Cf:l I ~~ i:;:;:l (1):, ~ Uil Iii!: aru I i;,::i E-,i Q) u @ ~l 0 d ·~ ;o ~ Clil ~~ I t·O I Ea,! ;:s fel i,;:: - .~ i;,. >a ~- 
- ~ =o I < o=I - @la ....:l Uil !:=I @I 'ta! ,ia:;i ~ z I ! I~. z 

I l"'Si 1, H I ,,_;i 
_IL l ,F'l I. L__ __J L 

. I 11 ' - I' 
I .U'J uh J:.::I I la:il ,la:ti] /lJ:il i I ~1 ' ~ Cf:l ~ I ~ I lli'l' i;j;j Iii) 

i, ~ ~ :;,;;,, fi/il ~ I 'E--l 11n \1,,,1 ~ <\i'.:, ~ I .,;i !ii) I ~ ~·~ ,.;l1 G /;:ll Ii/ill 1:1:)' I ~:,,,. I <Jl, ~ 'c[r:i ~li[,l '11l:. ~I r,I !iii) ~~ );aa! 'lit, ~ H Ii!-< ~ (@.li!il '" I g.: :@ (2)' r,tj 1M ·~ l2i ~ .~ /:ii~ I 0 ll:!!: I @~ G~ €) ~ @ ~ Cf/;)I &,I~ I a Cl, H10 o=I ©! ~ ,~ ~~ ·~ ·~ 
~ ~· @I ~ Q ~ ~: F.ll, ,-:1 Clil I ~ HI ~ 

~ !, F'I l --1 i:,Ei' taall J :__, I® . 
II I ;:- JI - ~ ,--- --, - 

I I 
I I 

li!hi, . • Pill ~ Ill) &,/)1 [.<Ya' (!/;J 

iii ·Clil1 ffi W') ~ @A)' i:,,;i ,la:J ....:lH igel I .-'l U' Ell &,,! ,>< Ml U:l <!l llf,) e/!i <i::O, ~ U:l ,=:i: ::;a: '&;i 
~~ l;;el >'< )$: .!1/i.i ~ la!i:, ~ ~ f.e!I © r,i:;i ~ c:/) 'c:ll r;,;l ,r,i:! ia.. ~) &. Uil ~ 11.d) .µ;1 H © gi u \0 Q i::rll ;o ~ em §=I ~ :::i ! Q, !:=I ·;:.:: &,;I r,,:: Fl ~ R ::,.< .~ '0'0 :.a, ~ I H i!l-1 .-'l l1Jj ~ r.J l;l:.i E-,i'~ !:=I µl1 z !' ~ I /El I'"'! 

.L Ell d 

r i--- i 'I l ~· I ,-.- - - 
I I I Ii/ii ·I 1-.,j 

.~ .I i;.;j !Zl !,T,) ! l1t:l Ill) 'I I ir t!fD1 - . ' < . i:,:;i ~ . :-: &,;i '=' I &,, u ~ ~ £) Ill!) . ,='I Cf/;) 0 d ~· II), :i,-, lai:i - . W!l. 'N fi/ll ::,.. ~ ~. 
Ell' <(Qi u Uil Gl!l l;:,:l v,i· ~ ij ~ ~z ~ ~ r.;i Ui1 Jilil ~ ~ ~i ~~~ ~ &Iii ~; I 
l,E! ~ .§ ~ ~ <ii: ~ ' HO - - p,. le), lltll 

HH ril!il o=I lg)l H ij @.I.kl) li:tl1 H €) i:,:il P\ 
~~ ~ z Ql'l g; fi/il -, 1~ z v,i I 1:§;1 z j l;;el 1l>" i;;,i::,.. ~ 11'-l::,.. :::> H - 
al ,U LL ~ (!/;J ,,.;I {i,',) .·• -~ ..ii 'Cf:l 1,,,1 ,di "Cl : ;' 

·1 
l 

I 
,- 

MONASH l!JNIVER$]'1'Y --- ----·--=- 
DEFARTMENT @F ELECTRit::A!. fllj}l'·~lJ1N1EE!R]NG' 

- 
al.ii.@ 

'JiEJe.EC.QM ,AUS'ili'RALIA 

J3ASTe; DIGI1'Affi, 'f1AN$MillS£IGN ~-Y$'JiJiJ'Mi 'ili'l/1EGJ!RY 

Timetaib1@ f@r ,At,11g1w.st 9-J!J,, 1f!'~I2 • 



MONASH UNIVERSITY 

DEPARTMENT OF ELECTRICAL ENGINEERING 

BASIC DIGITAL TRANSMISSION SYSTEM THEORY 

Tutorial Groups, August 16 - 20, 1982 

1 
RoomGlS/6 

--------~ 
2 "·" 

Room Gl0/6 \\ 
\ fZe-s. \ 

Peter Bernhard / -feC, \ 
. Mike Harrison .-- ~e 'ProJect feM'I<- 
\ Ross McGregor - pi. k Se'.rvice.. , w.A. 
\ Hugh Lantze _.. "lYv~ , 
\ Peter Weymouth - urrnrt/ J)e:v'. , VIC· 
\ Jim Crosthwaite - ~tsr. Nor-th G)cl. "'- ~/ ) ''----- ------------· ..... -·--~· 
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/ •. 
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Andrew Martin 
Alan Dubberley 
David Kerr 
David Bayer 
Keith Lierse 
Alex Kosiek 

3 
Room Gl6/ 4 

4 
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Sasty Sastradipradja 
Brian Wharton 
Dan Hauw 
Luci Elio 
Gary Eiszele 
Mike Snowdon 

Joe Kovess 
Kevin Dwyer 
Ross Kelso 
Christopher Souter 
Les Rodgers 
Harry Battam 

Tutors 

Digital Transmission Applications· 

To 
be 
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1. Khee Pang 
2. Don Keogh 
3. Stan Davies 
4. Andrew Jennings 



MONASH UNIVERSITY 
DEPARTMENT OF ELECTRICAL ENGINEERING 

and 

TELECOM AUSTRALIA 

-~ - BASIC DIGITAL TRANSMISSION SYSTEM THEORY 

Timetable for August; 16-20, l982. 

J:;i:l J:;i:l 
p::: p::: 
i:q i:q z 
HC/'.l HC/'.l ...:l Z C/'.l 0 
[:Li::E [:Li::E <11 J:i:lO Z J:i:lH 

::,.-, ~ • ~ • H C/'.lH O Cl'.lE-! 
<J1 E-!.-< E-!N P,:: P,::C/'.l H P,::<J1 
Q ,-.:lC/'.l ,-.:lC/'.l O :::>H E-1 ::;,:::> 
H <11::,.-, <e:::,.-, E-1 O:> U) 0..-:l 
P::: uu:i uu:i :::i UJ:i:l J:i:l u< 
[:Li H H E-! P::: :::> :> 

E-1 E-1 O' J:;i:l 
p., p., 
0 0 - 

J:;i:l J:;i:l 
Z...:l Z...:l 
0 i:q O i:q 

QH<tl OH< ...:l 
::,.-, zu:iu zu:iu < ...:l 
<tl <u:i <e:u:i H :::C: ...:l <11 
Q i:qHP,:: • i:qHP,:: • P::: < 0 H 
C/'.l J:;i:l~H.-< J:;i:l~HN O E-1 H P::: 
P::: Cl'.lCl'.l<tl Cl'.lCl'.l<tl E-! H ~ 0 
:::> <tl~P-1 <tl~P-1 :::> 0 E-1 :::C: i:q i:q E-1 H :::> 
E-1 z z Q E--1 

E-! H E-! H 

u - s s 
::,.-, ,-.:lH ...:l ...:lH ...:l ...:l ...:l 

~ < <u:i < <tlCl'.l < < < 
\ Q E--!U'.l J::,4 H E-!Cl'.l H H J::,4 H 

C/'.l HH• P::: HH• P::: P::: P::: 
J:i:l 0~CO O 0~0"\ 0 0 0 
Z HC/'.l E-1 HC/'.l E-1 E-! E-! 
Q Q~ :::> Q~ :::> :::> :::> 
~ ix! E-! ix! E-1 E-1 E-1 

E-1 < E-1 < z 

J:;i:l J:;i:l s s s 
,-.:lH ...:l ,-.:lH ...:lH 
<tltr.1 <11 <e:cr.i ...:l <tlu:i ,..:i 

::,.-, E-!Cl'.l H E-!tr.l <J1 E-!Cl'.l <J1 
<tl HH • P,:: HH • H HH • H 
Q i:.!)~ll"l P::: 0 0~"' :::> P::: c.,~r--. P::: P::: 
tr.l HC/'.l E-! Htr.l O Htr.l 0 
J:;i:l Q~ :::; Q~ E-1 Q~ E-1 
:::> E-! :::> :::> 
E-1 E-1 E-! 

E-1 E-1 E-1 
i:q i:q 

6 Z ...:l 6 6 
HH ...:lO HH ,-.:lH 

::,.-, <cr.i <tlH ...:l <!ltr.1 <e:cr.i ...:l 
< E-!tr.l E-!Cl'.l < E-!tr.l E-!tr.l < 
Q HH • Htr.l H HH • HH • H 
Z 0~.-< 0H • P::: 0~M C.,~~ P::: 
0 Htr.l H~N O Htr.l Htr.l 0 
~ Q~ QU'.l ~ Q~ Q~ ~ 

E-! ~ E-1 E-1 
E-1 

~ I l I 
O Oll"l ll"l ll"l ll"l ll"l ll"lO 0 
0 0.-< - - - - .-<C"") 0 
~ 00 ~ ~ ~ ~ ~~ ~ 

I TT T T l I 1! I 

J:;i:l J:;i:l 
p::: p::: 
i:q i:q 6 H C/'.l H tr.l ~ z tr.l 
[:Li rS [:Li rS J:;i:l 0 6 J:;i:l H 

~ 
. . H tr.l H tr.l E-1 

E-! - E-! N p::: p::: tr.l H p::: < 
Q ...:l u:i H u:i 0 :::> H E-! §~ H < ::,.-, < ::,.-, E-1 0 :> U) 
p::: u Cl) u Cl) 

~ 
u J:;i:l J:;i:l u< 

[:Li H H p::: § ~ E-1 E-1 
p., p., 
0 0 - 

J:;i:l J:;i:l 

6~ Z...:l 

QH<J1 r:::iS~ ~ ~ ~~u ~~u H :::c: ...:l ~ 
Q i:qHP,:: • i:q H p::: . p::: -c 0 H 
Cl) J:i:l ~H.-< J:;i:l ~ H N 0 E-1 H p::: 
p::: tr.l tr.l < Cl) tr.l < E-! H 

~ 
0 

§l ~~: ~~: :::> 0 E-1 
E-1 H :::> 

E-1 Q E-1 
E-! H E-! H 

u - 6 6 
~ 

,-.:lH 
~ 

...:lH ...:l 
~ ~ < Cl) < tr.l < :,,: Q E-1 tr.l :,,: H E-1 Cl) H H H 

tr.l HH . p::: HH p::: p::: p::: 
J:;i:l 0 ~ co 0 0 ~ O'I 0 0 0 s H tr.l E-1 H tr.l E-1 E-1 E-! 

Q~ 
:::> 

Q~ 
:::> :::> :::> 

J:;i:l E-! E-1 E-1 E-1 
~ 

< E-1 < E-1 
z 

J:;i:l J:;i:l 

6 6 6 
,-.:lH 

~ 
,-.:lH ,-.:lH 

< tr.l < tr.l ~ 
< Cl) ~ 

~ 
E-1 Cl) H E-1 tr.l E-1 Cl) 
HH p::: H H . H H H . H 

Q 0 ~ l/") p::: 0 c., ~ "' :::> p::: c., ~ " p::: p::: 
tr.l H C/'.l E-1 H tr.l 0 H tr.l 0 
J:;i:l 

Q~ 
,-, 

Q~ 
E-1 

Q~ 
E-1 ,-, 

:::> E-! :::> ~ E-1 E-1 
E-1 E-1 E-1 

i:q i:q 

6 
...:l§ 

...:l 6 6 
~~ ~~ ,-.:lH 

~ 
<J1H ~ 

< tr.l ...:l 
E-1 tr.l E-1 Cl) E-1 tr.l E-1 tr.l < 

Q HH . H tr.l H HH HH . H 

6 0~- 0 H • p::: 0 ~ M c.,~~ p::: 
H tr.l H~N 0 H tr.l H tr.l 0 

~ 
Q~ 

Q Cl) E-1 
Q~ Q~ 

E-1 

~ 
:::> :::> 
E-1 E-1 

E-! E-1 E-1 
E-1 
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and 

TELECOM AUSTRALIA 

BASIC DIGITAL TRANSMISSION SYSTEM THEORY 

Timetable for August; 16-20, 1982. 



. 
I \Ji) . ,c,f,) I Lt,\ 

~ ,~] 
[~ I ::;& ,l!l'll ~ ~ r;/;l ~fffi l:lll ·@ ~ 

la:& /1;i\ 11_) I rail [Ssl 

~ !@ ~{if,) 

}f ~'~ E-t ,-4 e..:i 'till 

~ 1r 
Ii.;' . 

--ii" . 
§ ,C:r.) ~ ~ 

,ll/.il ~ 
~.llill fl:i; 

ij1I ~ 'IQ1J;c:JI z @'j ~ r@ '!=I 
'!Si !Q :z r,ri 
ifr.:l ~' 1--1 >< 
::;: _· ia. ~ ll/ll 

i;1! 

MONA$IB. UNi!)liER$ I'1'¥ 
IDIEf M'li'MEN'Ji' OF lffiLE'~UU et\11, ~MG.IMEE~¥1NG 

ra,iJi'l~ ~ 

TEL'ECbM_ A)uT$TRi\L[j\ 

) iBA>$'Il1 t DIG I '!r At TRA'IN'$1Ml1$ $. I.@N ~"rl'$1!'1E1M 'Ji'JHE'C>R¥ 

'Filime~ailHe hF Ntay 23'-U, '19·131. 
- - 

. ' .--· . ;I' (J;) l:iil ----, 
~ !;l) 1$1 ' ii!ei f.$ 

I I ~ I l!lil ' I l!ll) 
,c;);) '® I @J Ill;) I _r,,f,l' 11 Uil 
·Iii\! F'lH r@ I ,'-'llli..;J• ~ r,i:I 
-~ ti!'l ~f3il <ff}• I ~u I ~ µ :,,..; :[::\;l.l ~~ I H>< g;;~ i;.;16' 1-"1 Q 

~ e.i::rs '<l!:µ!1 I 11£!:.lilj) Qr@ @:.~ ~ ~ 
~ @ i..J) ~ i.,-, o.,, __ _ /:ii ~' Q I;\:, I o ~ 
1-:,i !;:'~ ~~ ~i:e ~· !-~ cl I !=I 
(~ ·.'~ I ~::,;,, ::,;;<:(: -;,@ii I ~g; -2) ~. 

r,r.. :..:: I;\;, I F,E l1t,l I •... ~· ·: ~ ', ~ ;!~E I ! 1!=1~ 0~' 

I ~ ;1 I / 
:...:_1 ." 

__j I • 

~ ' 
"CilD ~ . I • .~ ~ I 

\Ji) ll/ll I r"'- l!lil I Vl 
,~ I ~ 'I .~ '~ ,ra 

~ ,~] ...,;i~ ,r@ ~'~, I H u "i;: - •0! I ::;& ,l!l'll ":9 ~ - 'e'il ~, ~: ~I <!l 6 
~ .~~ ~.,l;;;! f-1,:?'< ,g;:Cllil ~~ ~ ~ 
~ ~~ ~µ::! ~l!lil - ©/@ ~f;l;, ~ 'l:l-< 
@'i: @.11-) I ~[Ssl 'Q, Ii.) @l!.i), @ ©) - 

~ ~ I ij,~ ~·~ ~ I ; i I ~ i 
E-t ~ l1l,,, -<t} e..:i 'till &.. ~ i '*< !¥ii :~ ~' H ~'. : 

IL ,, . _ ~ I , I: /1 -,, ~ ~ 
~ I' l' - 

,1:1.i; 
I f:.il iS::i I (;cl I I • I i;Ji) • 't;r,i I /iP.I 

--ii" :::.:: I Lh (/lj :z 
I • I lez;I ~ I I J:E1 L ~ ,!q.! ~ HI •!:i'ill ~I 1,-;! r ~ r@ >J w, rf!i1 ,..;i '.@• ,,-.;i ,&,J 

~ __ ,lll,1} . ~. ~ i;i,11 - •W} ~. i~ I - , ~, 'P-< 
ll1'i! ~l:P.l il:iil la'd::.::: l?-:l!l/il, g;,11/ll, f;;ell;l,i ~ ll'e'IM 
~ 'IQ'1J;c:Ji . ~lti,l I ~,. z ;@J;!i!, ~:- - '~, 
Z @j~ ~'!=I I SQ)~' ~ll:1/J, i:35~ Q ~ ·~ ~~' ~~ I .~;. ~;, II' I I ·~ ~ ::;: ii::aia. ~ll/ll I E=!Z ,illll;, II,,,~ e"I ~ 

- F"I - , j' H 
i;f§JL ,-41 L I L 'l:i:l ,41 

l I i I - '1 1 i 

I '! I i I I -~' ;: I ~ I N I ~ q") I ~ I ~. 

I M.) -~ ! ~ l!lil I !lfil· 
,r;iJ ' HH ~ ~9 I ...:l ~ 

1*I -- VJ -, •f{.l I ~ ~ - @1 ~. i;:p ~ '~ 
~ g,!§'i) 1(¥:Z: I 1,-'f,~ ~,C:/il I l'-'l,llr< I ~ ~ 
I~ ©I' ~ {il t.i.l i;i::: ,li7?) ©)' ,r.fil I [~ ~I ~ ·~ 
li,/lj' ~1'!Ll)) I ![etil,1,-,1 I •O ·. ~(Y' ~. I ©) " 
[f;,ili ·1:- :~ ~ 'U) IF,! @:· '1@1 1~' @' ,~; ~. , , 11:-'1 ;i;;: l=) ~;, ~ (;a'! :,., :;::;>, ~I :.s' I,~ ~ <\:2l I ;,:;i, Q 
!=I '; •(,!,, i-JII till i,., I , : ~, E@J, rl I H ; 

L j ~ ;f, I ~ _, 
i 41 -1. ~~-..;f----- r r· ~ 1 

I I i;r:i,' I I I /; 11,e· 11 • 11 , ;1 i .. 1; 
~%1~ ~ I .-'lH I :?" ~ ©' ;,=, • ,,-el • I <I: 1:1\l) 

~ '@l,U,U) ""' • &;! ''NI H :>-< g (,i) ~- , . u;i ~ . ~ u,i I 
i· ~I g ~ I ~ ~ ~.';,[ .~ I ~ :.: I '~ :;I '11 I ~ p;: I 
;::.;: ~· c-,- <t:W ~1~@ei 61'@ ~~ ~ -e 
•• - - 1i"il &,Ji l1iil 1,,;11 ~ ~ ~ 1~,, '!bb' 1iill ~ I H ~ I 

I ~j Z1111'l ~!:/il~ :-~ 'Z,~ I z :,=;:'-:' H::,., IHJ?al::.<! · ~ ,i,,;fl::f,t H 
L_,ifli H .L H V:l ,..ll'!l,',) ~' .· '~ _JL F.41 C:r.), L_ ...;i 

- I '11 
·o' o~- ,urn u-;, Ll1il ""' Lfc'\,e .o 
e>] o~ [~ ._.. \~J ---, r-1~ Q, 
~ ® ,ri,~ ~ ~ ~, N ~ ~ ~ 

L ] 1 1 J _I 1. JI J 

,a,iJi'l~ ~ 

TEL'ECbM_ A)uT$TRi\L[j\ 

!Bi\,,$' ill c DIGI'!rAt TRA1!N'$IM:i1 s $. I.@N ~"rl'$1l'1E1M T.W:E'C>R¥ 

'FilimetailHe E©F Ntay 23--U '19·131. 



MONA$~ U~TVER$ITY 
iD~FAR'irMEN'X el'F El!,.iliHCT'Rtt:M,, -IEW~i,NKl£'R)l];i'G. 

am.a = 

~EL~C~M A~$TRAJLIA 

iB·AS>i['(;; lHG-I'Ji'AL TRAN£~1$$']C>IN SY'$'1'EM 'fl/l'E<;l!Rt C 
'II'imet.a'U,e foi'l, Maf ]o.i-Jume J .~ 19,~·:3. 

--i·- ~r - 

[.;,;i1 ~ 
I ~ 'fii: ~ ~ I ~ 
:~ '.:'.~· ~ ~! ; I ~~· ~ ~ • j;f;i1 ~ l=i I lil)i,--1 e ~Es 

":I:! 1,-3.,... 'f:,;IG"'J I @;l I ~Ii/ii l,;,f ~< 

I 
~I ,F!l 1'" ~ ~ Q :::::> ~ ~ :,g, ·.~. I 
i,,,J <t::;,., <l'l'i,\al E-! I Qi,?, rrd\j 6F'i 
~ U1~ ~fin :s:;, '-,/µii i;r.;i I l'I;,;)< 
Ii, FI ~ 1,,,1 ~ ::il :;,;;,, 

I::"! E-,1 - Qt 'f;i;,1, i @,, laly ' - 

Q I !,B, l I 
;_. : c. __J '~ . ~ ~;_-=«,, .•..•. .....,.,.,,,,,,,;;a....,,;;1 

1' ~ · ~ I 11 Z i.4l Z's 
@S~ @';=:~· I ...;i 

r:J ,~~ 'i:Cb) ~ 1 J;!;: H ~ 
@ .~i;a;Jf1!;;i• '11!;11--!1.~• ~ <11:'0 H 
lliil ~l~~.;s J;;;il~ii,,j!~ ·~ &=I F,4 ~ 
~ MlV<l< CililUP.>,;il e--, ~ ! 0 
~ <tl j·" Ill>, ~ !- '~ I ~ U -: ~ 
~; I 11l!li' ,; ~ , : _ ~ f:-'i 1 11,,,;! : II I~ 
ii,,,! :..: ~ .. § ', ~ E-;I 

i,,,i~ E-!~ I 
I I 

I I 

=; '.-- r-r J <!'' L-------..i 
!ia.l) 

Z Z I 
I 6 ·O I - 

~ F-lll-'f F-'il o,;llH I ~ ,,,,;l ,-:i C 
i ~~ '~ ~ tl~ ~ ~ '~ ~ ', 
,Ci/ill i;a,J~ ., i;:ti:' l"all=1. ~ ~ r;x:: 
[;ri) \(1,~~' ©) §./i)~~ ~] I ~ 1CO' 
lZ ~~ E.a i;;;ier;j· E-'I cl H 
~I .®E!l· I~ ~~.- ~ ~ I ~ I ~ &,ii ~ &al &,.i i:-. 
_, FI '~, lr,s I~ ~. 

r 11 ~ 1 1- ·_- 

~ ~ 'Z - Z f:?; - e a, 11o 
~F-1 ~ F-ll~ ,-;i1--1 
4::UP.>' ~ ~~ ~ ~\1/il i-.;l 

~ IHV:l f.e;I fFIUP.> -<'il 'l?'IUP.> < 
~ ""' ~. • ~ F'I ~ • ril i,,,;_4 ~ • - ""' 
(i;!I ·~ ~ ,ITo\ , ~ I©/, ,l'Jl ~ \Gl :;:,ii, ~ '1 l\;l>, .~ r-,;,. ~ iz 
IW-l. ~'c;l,l , l&-i ~!;{ll' © 1-1,!;{ll 1 1 •O ~ ~ ! 1 ~ lla!i 1· ~ ~ 'I·-·. E-,4 '~ : a=! ,· !:al '-> ·~ 
e-,;i .. I ''.' I 1,,-1 :..:, ~ 

H E-=I 1,-3 

- . '11!;1 . L li!;II 
- - ,.- ,- 'I,,;-""· ---,,,,,,,--,,,,,;1 

I I z I :z z 
Q, I rat ,,.al 6 @ 

id' 1--l I ,-ll Q ,1 · ,,.,;J ,f.;=! ,,,;i I""' 
'~ ~ Cw.l' ~ ~ ~ 11 4; C:/il ·<' 1:(,)1 ~ 
~ l,,,IC/il I f:,;llY) .. <f:: H~ 1,.41!/il < 
/§ F-11?'1 • 1 (--111!/il ra.i HF-I• ~H • H I ~ <::,iZ:'""' ~~. ~' ~z:·r,<jj ~.~,,;r ·~ 
G> Hc;l,l H~N .0 H~ Fll!/il ,0 
~ /!:'.l~ Qll/o IH Q~ A'~ H I - ~I ~1 ,Zi> -jiil -~.· ,:.;;i 

~ ~ E,.t ~· ;ii:t H I 

L ~ 
. L - - . - 

11 1 ·· , r 
o ~ !;t"\ l!/t'\ !t-,\· Cf'\, l!l'S) U'"l.6 .o C 
o e~ s ~ - ~ -~ o 
~ ~~ ~ ~ ~ ~ ~~ ~ 

L j1 t i l J Jl ·I 

--, .. ~r- 

[.;,;i1 ~ I ~ ,r;x:: 
P:!l ~ I z- J,--1 §j!l I~ liJo F-:l ·~ !ilil I ~- f;r.,, ~ '~ ;· ~ [ffil Q z ~ r,,,l ~ . ' . l=i I i;/) h-'! e l!/il Es 

":I:! 1,-3.,... ,~G"!J I @;l I ~ Ii/ii t,;,f ~< 

I 
~I ,,-41 Uil ~ ~ < 0 :=> ~ ~ :,g, ·~ I J,,,J <: ~ <1'l 'i,\al E-=i I 0:,... rr.£f!I 6 ""' ~ u,~ ~fin :s:;, C..) µii i;r.;i I l'i;,;I < ~ FI ~ !FI ., ~ ::;i :;,;;,, 

i I::"! E-,1 Qt 'f;i;,1, 
@,, ~ 
Q I 

!eJ, l I. ;_. I c. __J \~ . _J -, ~ 
J, ~ ~ I z ,.4l z·~ ,1 

@S~ Q) ~- @' FI "': I ...;i :,;, I er,)~ ' i Ull C6) ~ id ~ l!/il .' ~ 1--1 I I;!;: H ~ @ '€iii i;a;i f1!;;i • '11!;1 1--!1, ~ • ~ <C ·~ H 
l!/il ~I~ ~.;s J;;;il~ li,,jl~ ·~ &al ~ ~ Ml Ii/ii < till) UP.I <;jl e--, ~ ! 0 i, <ii j Ill>, ~ !'~ ~ ~ 

I u ~ 
' I 11l!li' ' • ~ -: - Fi 11,,,:! II I~ ii,,,! .. c. z Hi ' I l!:ll E-;I ~~ I I 

I I 
oL !' ,L i-- ~ 

!ia.l) 

I z z I e ,Q I ~ F-1 ~ F-'il r,,;llH I 13 
~ ,-:i .,;i;: < fi}'J <ll -.3:: Ml ~ ~ @ 1:-4 lf.l '~ 

~I 
i;,;. till) ~ ~ ,~- 

""" ,lf}j), i;a,J ~ •. l"aj ~ ~ ~ r;x:: 
[;ril IV, i~' Q l\;l>!~ Ci)J I ~ ,co· 
lZ 

~~ 
&,a 

~~ 
~ £a-! I H 

@1 115 :® ~ ~ I &,ii &al &,.i E-ii , 

H '~. IE,s ~- 
\~ 

- r 11 i 'l 1- 

~ ~ 
'Z z f:?; Ip Q) 1/D 

~ 1-1 ~ ~~ ~1--1 4:1 !:ft.)' ' i.i ~ F-ll ' \1!il ~ ~ IH V:l f.,,;! 
~ '1?4 UP.I 

""'1,,,:1. . ~ J=I ~ J,,;4 ~ .• F-1 
(i;!I ·~,~,ITo\ '~. (~, ,l'Jl :i':~ :;:,ii, ~ ,, e:.g,,~r-,;,. ~ iz & l&-i ~ !;{il' © ~·,,. l l •O ~! I ~ ~! i,.i E-,1 
'~ a=! ~ ·~ 

I 
,,· .. I 1,,-1 

H E-=I ~' 

11!;1 lil;II 
.L - - ,r- T ,,-·- 

' 
---, 

I I I z I :z z c» rat 
,1 

,,.al 6 1S ~·1--l I ,-ll ~ 11 ~,f.;=! 

'~ 
Cw.l' i~ .~ ll/!l -~·(U;l, ~ 

~ C/il ,1 H c;l,l 1,.4 l!/il < 
I @ F-1 Je-1 (--1 ll!fil ra,I H F-1. ! ~ H • H ~ <::, iZ: '""' ~ ~ •. ~' ~ z: ,;<;) {i.5.~,,;r ·~ G> H c;l,l H~N .o ~ §. Fl l!/il ,0 

~ /!:'.l i A @- IH A',! H I ) I' ,i:i> ,:.;;i 
' I,.( H I='! ' ~ '~ I 

.L i,.i 
L - - I· l 

,, 

I r ! 

amlil = 

tEL~C~M b~$IRAJLIA 

ilMS> ['C JHG-I'Ji'AL TRAN£~1$$']C>IN SY'$'1'EIM 'fl/IE@lR¥'. 

'II'imet.alne foi'l, Maf ]o.i-Jume 3.~ 19,~·3. 



' ' 

BASIC DIGITAL TRANSMISSION SYSTEM THEORY COURSE - 1984 

MONASH UNIVERSITY 

21 MAY - 1 JUNE 

BRIEF PEN PORTRAIT 

OF 

PARTICIPANTS 
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ENGINEERING DEPARTMENT HEADQUARTERS 

Radiocommunications Construction Branch 

Neil WAIN 
Trunk Systems Section 
Engineer Class 4 
Radio Engineering, Royal Melbourne Institute of Technology, 1965 

In September 1981 staff rearrangements in the Trunk Systems Section required 
that he assume responsibility for provisioning of broadband trunk radio 
equipment for New South Wales in that Section. 

In the two years that he has occupied that position, he has been responsible 
for the design and provision of the New South Wales 1982/83, 1983/84 and 
1984/85 ECP, including 9601800CH long haul analogue systems and 34 140Mbit/s 
digital radio relay systems. 

Transmission Network Design Branch 

Symon ROZENTAL 
Network Utilisation Section 
Engineer Class 3 

Associate Diploma (Electronic Engineering) 
Fellowship Diploma (comm. Engineering) 
Bachelor of Engineering Degree 

1968 RMIT 
1971 RMIT 
1972 RMIT 

Experience - Experience in transmission network planning and design, 
particularly with the planning aspect of PCM 30 introduction in the Melbourne 
telephone network. 

Recent experience includes the issue of the tender schedule calling for 
Digital Radio Concentrator System for rural and remote telephone customers and 
the evaluation and selection of electronic line concentrator units for the 
subscribers network. 

Mr. Rozental is currently undertaking work related to Network Design Standards 
and provisioning rules for Urban Optical Fibre Transmission Systems. 

Network Operations Branch 

Alan MILES 
Long Line & Radio Service Section 
Engineer Class 3 
Bachelor of Engineering with Distinction 
1979, R.M.I.T. 

Experience 

1980-81 
1981-83 
1983-84 

Research Department, Computer Applications & Techniques Section 
Class 1 Engineer on rotation 
Network Operations Branch, Long Line & Radio Service Section 
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-i.ine Transmission Equipment Construction Branch 

Dominic CZARNOTA 
Bearer and Test Equipment Section 
Engineer Class 3 

Diploma of Engineering (Electronic) 1978. 
Caulfield Institute of Technology (Now Chisholm). 

Experience 

1979-80 

a. Engineer Class 1 Victoria, with Field Engineering and Trunk Network 
Service. Duties:- Project work and investigations of transmission 
problems associated with the Melbourne Trunk Terminal Operations. 

b. Engineer Class 2 (Acting) Duties Project Work within the Repair and 
Special Projects Group of Trunk Network Services, Victoria. 

1980-81 

In November 1980, promoted to Engineer Class 2, Line Transmission Equipment 
Construction Branch. Duties: Tender schedule preparation, and tender 
evaluation of transmission testing instruments. 

1981-1984 

From October 1981, acted as Engineer Class 3, Line Transmission Equipment 
Construction Branch, responsible for the functional control at provisioning of 
transmission testing instruments. 
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RESEARCH DEPARTMENT - HEADQUARTERS 

Transmission Branch 

Peter HICKS 
Radio Systems Section 
Engineer Class 2 
B.E. (Elec) Monash 
B.Sc. Monash 
M. Eng. Sc. Monash 

May 1971 
April 1975 
December 1982 

Experience 

March 1971 - January 1972: 

Equipment Development Section Research Laboratories 

January 1972 - February 1981: 

Radio Systems Section, Eng. Cl. 2. 
Development of instrumentation to measure noise levels and RF Field Strength 
for Mobile Services. 
Laboratory Evaluation of Radio Equipment. 
Computer Prediction of Field Strength. Statistical Analysis of measured Field 
Strength for Mobile Radio Services. 

February 1981 - August 1981: 

Line and Data Systems Section. Eng. Cl. 2. 
Design of a measurement system to assess the performance of Remote Clock 
Oscillators forming part of a Digital Network Synchronisation system. 

Mark HAYES 
Circuit and System Theory Section 
Engineer Class 2 
Degree of Bachelor of Science (Maths), University of Adelaide; April 1980 
Degree of Bachelor of Engineering (1st Cl. Hons); University of Adelaide; May 
1981. 

Experience 

2/2/81-31/1/82: Engineer Class 1 in Circuit & System Theory, Transmission 
Br. Research Dept. 

Investigation of Adaptive 2 wire/4 wire terminating set 
Investigation of Interference from Multimetering pulses 

1/2/82-1/8/82: Engineer Class 1 in Transmission Network Design Branch, 
Engineering Dept. HQ. 

Development of a semiautomatic Measurement System for 
characterisation of cables (Crosstalk & Insertion loss) 

2/8/82-8/5/83: A/g Engineer Class 2 in Network Studies Section, Switching & 
Signalling Branch, Research Dept. 

Investigation of ISDN Customer Access & Overseas Field 
Trials 
Preparation of Contributions for Meetings of CCITT WPs 
XI/4 & XI/6 
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.l\ESEARCH DEPARTMENT (HEADQUARTERS) (Contd) 

9/5/83 to date: Engineer Class 2 in Circuit & System Theory, 
Branch, Research Dept. 

Investigation of proposed Subscriber 
Processing Circuit for use in AXE Phase 3. 

Transmission 

Line Audio 

Telecom Technology Branch 

Richard FLAVIN 
Satellite Technology & EME Section 
Engineer Class 4 

BSc (PHYSICS) 
MSc (PHYSICS) 

Tufts Univ; Boston, Mass. (USA) 1958 
Univ. of Connecticut (USA) - 1964 

Experience 

1958-1964 Research Scientist Plasma Physics 
United Technology Research Labs (USA) 

1964-1971 Microwave Engineer System Front End Receivers Raytheon, 
HewlettPackard, Control Data Corp. (USA) 

1971-Present Research Engineer 
Space Propagation 

Radiometers, Satellite Technology, Earth 
Microwave Component Technology Telecom 

Research Laboratories. 
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•... COMMERCIAL SERVICES DEPARTMENT - HEADQUARTERS 

Data Engineering Branch 

Robert HARDING 
Digital Data Network Section (DDN) 
Engineer Class 3 
B.E. RMIT. 1976 

Experience 

Development of Software Package for Traffic Analysis. Preparation of documents 
for the development of DDN. 
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ENGINEERING DEPARTMENT - N.S.W. 

Design & Practices Branch 

Paul FRALEY 
ICM Project Group 
Engineer Class 4 
B .E. Sydney 1977 
M.E. Sydney 1982 

Experience 

Has worked in Switching Design & Practices Section, Traffic Engineering 
Section and Telegraph & Data Switching Section. The last 2\ years have been 
with Network Managment where he has worked on the ICM project for the last 19 
months. 

Paul FRALEY 
ICM Project Group 
Engineer Class 4 
B.E. Sydney 1977 
M.E. Sydney 1983 

Experience 

Has worked in Switching Design & Practices Section, Traffic Engineering 
Section and Telegraph & Data Switching Section. The last 2\ years have been 
with Network Management where he has worked on the ICM project for the last 19 
months. 

Field Engineering Branch 

Peter CHIN 
Newcastle Field Engineering Section 
Engineer Class 3 
B.Sc. (Eng) Queen's 1959 

Experience 

Was Deputy Director/Director of the Selangor Region of Malaysian Telecom for 
2\ years before migrating to Australia in 1978. Since then he has been with 
Newcastle FES as El, E2 on External Plant Planning until recent (Dec 83) 
appointment as E3 (transmission). 

David GILLESPIE 
North Coast Field Engineering Section 
Engineer Class 2 
B.E. NSWIT 1973 

Experience 

Was involved in Internal Plant installation for 6 years following appointment "'­ 
as El. Most recent 5 years have been in External Plant Planning. 
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ENGINEERING DEPARTMENT - N.S.W. (Contd) 

Colin MOCK 
Monaro Field Engineering Section 
Engineer Class 2 
B.E. (Hons) NSW 1976 

Experience 

Was involved in performance monitoring, acceptance testing, upgrade projects 
etc on analogue transmission systems and equipment from 1976-78. Since then 
has been involved in operational aspects of switching equipment including AXE 
introduction and Packet Switching. 

Planning & Programming Branch 

Graham JAY 
Public Data & Special Services 
Network Planning 
Engineer Class 4 
B.E. QLD 1973 

Experience 

Initially (1973-76) worked in Planning Branch, Qld, on switching equipment 
including Brisbane tandem n/w design. Transferred to Planning Branch, NSW, in 
1976 on country, metro and telex exch plg. (7679), and on DDN planning since 
then. 
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ENGINEERING DEPARTMENT - VICTORIA 

Construction Branch 

Les RAMSAY 
Broadband Installation Section 
Engineer Class 3 
B.E. (Electrical) Monash University. 1971 

Experience 

Has been working in Broadband Installation for the last five years. 

Has knowledge of transmission and optical fibre systems. Associated with the 
design and provision of digital radio systems and radio communications. In the 
last two years has been involved in the design and installation of 
transmission systems, particularly broadband radio. 
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ENGINEERING DEPARTMENT - QUEENSLAND 

Construction Branch 

Peter WOOD 
Radiocom. Design Section 
Engineer Class 3 

Diploma Electronic Engineering from Swinburne College 1968. 

Experience 

1969 - 73 Engineer Class 1 in Headquarters Radio Branch, Radiocom 
maintenance and provisioning areas. 

1973-76 Worked for Siemens A.G. in Munich, 
Department. (Parts lists preparation, 
Laboratory and Factory, etc). 

in the Technical 
liaison between 

1976 - 78 Engineer Class 2 in 
Branch, Trunk Systems 
Tennant Creek System. 

Headquarters Radiocom Construction 
Provisioning, mainly Alice Springs- 

1978 - Present Engineer in Queensland Radio Section, operations and design 
areas. 

Construction Branch 

Barry CHASELING 
Metropolitan Installations No I Section 
Engineer Class 2 

B.E. (Electrical Hons 2B) at Queensland University 1980. 

Experience 

Approximately 3 years in Telephone 3witching Equipment Installation including 
SPC exchanges, digital switching equipment (AXE GSS. D. and RSS.D), Analogue 
equipment exchanges, DC Power conversion and storage, junction provisioning 
(PCM and physical). 
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ENGINEERING DEPARTMENT - W.A. 

Major Facilities Group 

Kevin BOYLE 
Customer Networks & Equipment Section 
Engineer Class 3 

Associateship in Communications Engineering, Western Australian Institute of 
Technology - 1967. 

Experience 

Until 1983 in Construction Branch Installation of Microwave Radio Systems and 
Major Coaxial Cable Equipment. Moved to Customer Networks & Equipment in 1983 
as Technical Specialist for Public Data Networks. Responsible for Telex and 
Data Switching as well as Telegraph and Data Terminals Support in Western 
Australia. 

Planning & Programming Branch 

Peter KENT 
Forward Planning Section 
Engineer Class 3 

Bachelor of Applied Science (Electronic Engineering) Western Australian 
Institute of Technology - 1971. 

Experience 

1972 - 1974 
1975 - 1977 
1977 - 1979 

Telecom-Geraldton WA as El and E2 
Telecom Headquarters Lines Construction 
Telecom WA Transmission & Lines Planning 

Development Training Award (Telecom) at Standard Telecommunications 
Laboratories, Essex, UK, 8 months. 

1980 
1981-1984 

British Telecom Headquarters 2 months 
Telecom WA Forward Planning Section 

Lecturer on AXE Courses in all States 
Author of several Forward Planning Studies on WA Network Development. 
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ENGINEERING DEPARTMENT - TASMANIA 

Field Engineering Branch 

Francis D'EMDEN 
Transmission & Non-SPC Switching Section 
Engineer Class 3 

B. Eng (Hons) 
University of Tasmania 1969 
M. Eng. Sc. 
University of Tasmania 1973 
(Thesis title "Noise in Delta Modulation") 

Experience 

1971-1980 District Operations, Launceston, in particular, external 
plant maintenance design & planning. 

1980 Telephone Switching Planning Branch, HQ 
ISD Penetration Studies and new facility implementation. 

Oct 1980-1982 District Engineer, Launceston 
District Engineer, Burnie 

Jan 1983 to date Present position which primarily involves oversight of 
States non-SPC exchanges. Liaison with maintenance staff on 
switching matters requiring Engineering Dept., attention. 
Maintenance Practices & Procedures for transmission and 
non-SPC exchange equipment. 
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OVERSEAS TELECOMMUNICATIONS COMMISSION (AUSTRALIA) 

Planning Branch 

BIOGRAPHY - MR HEADFORD 

NAME 
CLASSIFICATION 
SECTION 
BRANCH 

PETER HEADFORD 
ENGINEER CLASS III 
SUBMARINE CABLES 
PLANNING 

TELEPHONE 
QUALIFICATIONS 

(02) 230 5454 
DIPLOMA RADIO ENGINEERING 
BACHELOR OF ELECTRICAL ENGINEERING 
MASTER OF ENGINEERING SCIENCE 

EXPERIENCE : MR HEADFORD JOINED OTC IN 1970 AND UNTIL 1984 HE WORKED 
IN THE ENGINEERING BRANCH MAINLY ON TRANSMISSION SYSTEMS. HIS WORK 
INCLUDED BROADBAND TRANSMISSION SYSTEM PERFORMANCE STANDARDS AND 
THE SPECIFICATION, PROCUREMENT AND INSTALLATION OF A VARIETY OF 
TRANSMISSION EQUIPMENTS. FROM 1980 HE PARTICIPATED IN THE ANZCAN, 
SINGAPORE-HONG KONG-TAIWAN AND AUSTRALIA-INDONESIA-SINGAPORE CABLE 
PROJECTS. RECENTLY HE TRANSFERRED TO THE PLANNING BRANCH WHERE HE 
IS INVOLVED IN SUBMARINE CABLE PLANNING INCLUDING ARRANGEMENTS 
FOR INTERCONNECTING EXISTING (ANALOGUE) CABLE SYSTEMS WITH DIGITAL 
TERRESTRIAL LINES AND TERMINAL EQUIPMENT. 
REGARDS. 

Edward ROBINSON 
Satellite Section 
Engineer Class 3 

Bachelor of Science (Electrical Engineering); 
Master of Engineering Science. 

Experience 

Since joining the Commission in 1966 experience has been mainly in the areas 
of planning, installing/commissioning and operating satellite and submarine 
coaxial cable transmission systems. 

Specific areas of responsibility during the past twelve months have included 
identifying, defining and proposing solutions to the problems associated with 
the provision of television and business services to customers from urban 
earth stations. This work involved design and specification of parameters for 
earth stations including those relating to frequency coordination with radio­ 
relay systems and examining potential customer/OTC interfaces and operating 
arrangements for a range of possible digital services including video 
teleconferencing. 
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OVERSEAS TELECOMMUNICATIONS COMMISSION (AUSTRALIA) (Contd) 

Operations Branch 

David John YOUNG 
Transmission Systems Section 
Engineer Class 3 B.E. (ELEC) 
UNSW 1968 

Experience 

Mr Young joined the Overseas Telecommunications Commission (Australia) in 1969 
and worked initially in Engineering Branch where he assisted in the 
installation, planning and commissioning of call data recording facilities for 
the Gateway Telephone and Telex Ecchanges. In late 1971 he transferred to 
Operations Branch, and worked on inservice modification and day to day running 
of the offline call statistics data processing. 

From 1979, Mr Young has worked in the Transmission Systems area with 
terrestrial broadband FDM systems, submarine cable systems and analogue bearer 
data transmission. Currently he is Group Leader of the Special Projects 
section which encompasses video and audio programme transmission facilities 
for special occasions. He is the OTC(A) representative on the CMTT National 
Study Group and the Australian Technical Coordinator for the 1st International 
Teleconference Symposium. 

NAME: 
CLASSIFICATION: 
SECTION: 
BRANCH: 
TELEPHONE: 
QUALIFICATIONS: 

EXPERIENCE: 

DAVID HARKESS 
SENIOR ENGINEER (CLASS 111) 
DATA FACSIMILE 
OPERATIONS 
(02) 230 5859 
DIPLOMA OF ELECTRICAL ENGINEERING (1967) 
SWINBURNE TECHNICAL COLLEGE. 

PRIOR TO JOINING OTC IN 1971 MR HARKESS WAS 
EMPLOYED WITH THE COMMONWEALTH PATENT 
OFFICE AS EXAMINER OF PATENTS FOR 
APPROXIMATELY 2 1/2 YEARS, AFTER WHICH HE 
SPENT 2 YEARS AT THE NASA DEEP SPACE 
TRACKING FACILITY AT WOOMARA, S.A. HE HAS 
WORKED IN BOTH THE ENGINEERING AND 
OPERATIONS BRANCHES OF OTC IN AREAS 
CONCERNED WITH ANALOG TRANSMISSION AND 
MESSAGE SWITCHING, AND HAS RECENTLY MOVED 
TO DATA AND FACSIMILE AREAS IN OPERATIONS 
BRANCH. 



OVERSEAS TELECOMMUNICATIONS COMMISSION (AUSTRALIA) (Contd) 

Engineering Branch 

Noel OXLEY 
Transmission Section 
Engineer Class 4 

Diploma of Electronic Engineering (1976) 

Experience 

Since graduation, Noel's experience has been wholly within Engineering Branch, 
in the areas of transmission equipment and satellite earth stations. 

The last twelve months has been spent as the head of the transmission section 
involved in the specification and purchase of analogue transmission equipment, 
and more recently in the specification of digital transmission equipment. 
Prior to that he was involved in the earth station section of Aussat Pty. 
Ltd., (via the National Satellite Division of OTC(A)) for three years. This 
work involved design and specification of paramenters for each stations for a 
range of applications with the proposed communications satellite. 

Kalyami C.G. HAPANGAMA 
Telec Section 
Engineer Class 2 

Diploma in Electrical, Electronic and Control Systems (1976), 
Twickenham Technical College (London) 

M.Sc, in Control Systems and DIC (1977), University of London. 

Experience 

Following graduation, two years experience with GEC Telecommunications (U.K.) 
Ltd working on software and hardware design for System X Local Concentrators. 

Since joining OTC in 1978 he has been involved in the following projects. 

preparation of specifications, tendering and commissioning of data modems 
and Time Division Multiplexers. 

development of a High Speed Interface for the Leased Circuit Message 
Switch (SCMS). 

Data Gateway tender assessment. 

The last two years have been primarily spent on the new Telex Exchange project 
where his involvement has been as follows: 

assistance in the specification and design of additional facilities for 
the exchanges to meet OTC's special requirements; 

assistance in the performance of installation, 
commissioning tests for the new Telex exchange; 

acceptance and 

liasion with other branches in the Commission on general and specific 
operational and technical matters. 
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MONASH UNIVERSITY 

DEPARTMENT OF ELECTRICAL ENGINEERING 

BASIC DIGITAL TRANSMISSION SYSTEM THEORY 

Tutorial Groups, May 28 - June 1, 1984 

1 
Room GlS/6 

2 
RoomGl0/6 

Kevin Boyle 
Barry Chaseling 
Robert Harding , 
Peter Hicks 
Graham Jay 
Noel Oxley 
~L; 

') 

Tony Czarnota 
Paul Fraley 
David Harkess 
Mark Hayes 
Les Ramsay 
Ted Robinson 
Symon Rozental 

3 
Room Gl6/4 

4 
Room 105/6 

Peter Chin 
Rob D'Emden 
Peter Kent 
Alan Miles 
Peter Murrell 
Peter Wood 
David Young 

David Gillespie 
Dick Flavin 
Channa Hapangama 
Peter Headford 
Colin Mock 
Neil Wain 

TUTORS 

1. John Hollow 
2. Khee Pang 
3. Don Keogh 
4. John Millott 

Applications 

To be allocated 

Digital Transmission 



BASIC DIGITAL TRANSMISSION SYSTEM THEORY COURSE - 1985 

MONASH UNIVERSITY 

20 MAY - 31 MAY 

BRIEF PEN PORTRAIT 

OF PARTICIPANTS 
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ENGINEERING DEPARTMENT HEADQUARTERS 

BOB CROSS 

Engineer Class 2 

Long Line & Radio Service Section 

Network Operations Branch 

Dip. Elec. Eng. 1974 Swinburne College of Technology 

HQ Eng. Training - Training Technical Staff 
Productivity & Performance - statistics operations 
Workforce Structures - staffing/New Technology 
Long Line & Radio Service - 2 Mbit/s eqpt. 

Service agreements 

ANTHONY PAUL de PACE 

A/g Engineer Class 3 

National Standards & Spectrum 
Transmission Planning 

Bachelor of Electrical Engineering (Hons) 1978 

Monash University 

Professional Experience: 

1978 - 1980 
TELECOM AUSTRALIA - LINES CONSTRUCTION BRANCH 
Duties involved the implementation of a computerised cable ordering 
system, updating of external plant specifications, and design work for 
external plant equipment related to cable plant. 

1980-1982 
TELECOM AUSTRALIA - TRANSMISSION NETWORK DESIGN BRANCH 
Chief responsibilities included the publishing of an Engineering 
Instruction dealing with subscriber transmission limits in country 
areas, as well as transmission design in the subscriber network. 

1982 - 1984 
BELL NORTHERN RESEARCH (CANADA) 
NETWORK PERFORMANCE EVALUATION & RESEARCH SECTION 
During my employment with BNR, I was responsible for the development of 
a Transmission Performance Indicator Plan, whereby objective electrical 
measurements could be used to derive subjective customer opinion. I 
was also involved in producing a computer model of the network to be 
used for voice performance (loudness ratings) analysis. 

1985 
TELECOM AUSTRALIA - TRANSMISSION PLANNING BRANCH 
I am presently working on a discussion paper dealing with Availability 
Performance, its definition and practival implementation; updating & 
revising E.I. 's relating to transmission performance objectives, as 
well as having on going involvement with transmission performance 
improvement techniques. 
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IAN JAMES 

Classification - Engineer Class 3 
Section - Local Design 
Branch - Line Transmission Equipment Construction 
Completed Bachelor of Electrical Engineering at Monash University in 1980. 

BRIEF OUTLINE OF PROFESSIONAL EXPERIENCE 

He joined Telecom in Feb 1981 as an Engineer Class 1. His preliminary 
two-year training was undertaken in Telephone Switching Planning Branch 
(February-July 1981), Switching Design Branch (August 1981 - January 1982), 
LTEC Branch (February-June 1982) and the Engineering Department, Victoria 
(July-December 1982). During this period his main achievements were the 
preparation of a status paper on the overseas development of network 
management systems, the preparation of an information paper on the 
Input/Output Transfer system for ARE 11 exchanges, the investigation of 
faults on PCM regenerators under high voltage surges, and the evaluation of 
PCM multiplex equipment. Joined LTEC in January 1983 as Engineer Class 2. 

He has a thorough grasp of transmission technology and made a significant 
contribution to the Branch activities. His main contributions have been in 
the area of development of interface equipment for the Special Services 
Network and of specification and evaluation of voice frequency equipments 
for which LTEC is responsible. Mr James is a good communicator both 
verbally and in writing; he is a self-motivated competent engineer, well 
aware of the responsibilities of the position of Engineer Class 3 he 
currently occupies. 

RONG-CHANG HSIEH 

Nominal Ees. - Eng. Cl.2 
A/g Des - Eng. Cl. 3 
Design Optic Section 
Lines Construction Branch 

Qualification 

B.S.E.E. 
M.S.E.E. 
M. I.E. (Aust) 

1973 
1979 
1980 

Year Institution 

Tatung Institute of Technolofy, Taiwan 
University of Colarado at Boulder, USA 
The Institute of Engineers, Australia 

DESIGNATION/CLASS/GRADE 

Details of relevant experience 

Electronic Engineer 

Electronic Engineer 

Graduate Fellowship 

Technical Engineer 

Engineer Class 1 

Engineer Class 2 
Engineer Class 3 (A/g) 

FROM 

13/10/73 

27/8/75 

16/8/77 

24/9/79 

29/11/82 

9/6/83 
12/9/83 

TO 

12/8/75 

15/8/77 

18/8/79 

18/8/82 

8/6/83 

11/9/83 
date 
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LOCATION & MAIN DUTIES 

Taiwan, training Navy 
technicians. 
Taiwan, TV circuit design, 
in Tatung Company. 
USA, Master Degree Course in 
EE, Uni of Colarado. 
Olex cables, optical fibre 
design. 
Telecom, LP&P Victoria, 
APCAMS design. 
Cable Design Section, 
Telecom HQ, optical fibre 
cable design and testing. 



MARTIN PORTER 

Nominal Engineer 2/Acting Engineer 3 
Spectrum and Design 
Radiocommunications Construction Branch 
Bachelor of Engineering 1978 
Footscray Institute of Technology 

Brief Outline of Professional Experience 

RMIT Tudor Communication Engineering Department for 1~ years 
Radio System Design and Computer Design Software 
Telecom Lines Practices and Protection 
Telecom Research Labs Time and Frequency 

BRUCE ARTHUR WARREN 

Class 3 Engineer 
Network Facilities Design 1 
Switching Design Branch - HQ 

Experience has been predominantly in Switching with some experience with AXE 
equipment. 

PAUL NERER 

Engineer Class 3 
Network Development 
Transmission Network Design Branch 

Degree in Electrical Engineering - Electronics Components Technology 1965. 
This is equivalent to MSC. Obtained at the Slovak Technical University, 
C.S.S.R. 
Involved with cable design and specification (identification equipment, 
loading coils, gas protectors). 

Lines Transmission Theory - analogue, crosstalk on lines, rural subscriber 
transmission design plan, line conditioning (VFHA, SLE, loading) and radio 
services etc. 

FIANG CHIN 

Engineer Class 4 (nominal) 
Design Section 
Satellite Services Project Team 

Bachelor of Engineering, 1965, Master of Engineering, 1967 at University of 
Canterbury, New Zealand. From July 1967 to July 1982 Mr Chin worked with the 
Department of Telecommunications, Government of Malaysia. During this 
employment he worked in a variety of areas including microwave and multiplex 
maintenance, radio frequency management, television broadcasting 
maintenance, broadband radio design and planning and development. 

Since September 1982, Mr Chin has worked in Telecom Australia. Until 
October 1983 he worked in Line Transmission Equipment Construction, and 
since then he has worked in the Broadcasting Directorate. In this latter 
position he has been concerned with the provision of Television and Sound 
Broadcasting via Intelsat and AUSSAT satellites. 
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HOWARD BRIANT 

Classification - Engineer Class 4 (A/g ES) 
Section - Works Programme 
Branch - Line Transmission Equipment Construction 

Completed Diploma of Electrical Engineering RMIT 1958 

Brief Outline of Professional Experience. Mr Briant commenced with the 
Commission in Jan 1948 and qualified as an Engineer in 1958. Apart from 
early State experience Mr Briant's experience has been in the Line 
Transmission Equipment Construction Branch at Headquarters. At the senior 
level he has covered all aspects of the Branch operation and management 
including equipment and systems design, control of Branch finances for the 
provisioning, monitoring of the equipment supply position and co-ordinating 
major projects. Mr Briant is competent manager and a technical expert in 
the transmission equipment field. 

PETER DREVENSEK 

Engineer Class 2 (nominal) 
Planning Section 
Satellite Services Project Team 

Brief Outline of Professional Experience 

Mr Drevensek commenced in November 1979 as a Technical Officer in field 
Engineering Branch in Victorian Administration. Upon appointment to 
Engineer 1 he was transferred to Network Services Branch, duties included 
ARM and lOC trunk exchanges, the Network Automatic Call Distributor (NACK) 
and Mobile Paging Exchange (MOPAX). He has also worked in the Melb Trunk 
Transmission Terminal while on rotation and has acted as E2 for 12 months 
prior to nomination to E2 for Satellite Services Project Team. 
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RESEARCH DEPARTMENT HEADQUARTERS 

TONY BUNDROCK 

Engineer Class 4 

Radio Satellite and Antenna Technology 

Transmission Systems 

Research 

Bachelor of Engineering (Elec) (Hons) 
University of Adelaide, 1968 

Brief Outline of Professional Experience 

Current 
E4(A/g) Satellite Systems, Research 
Research into advanced satellite communication systems 

1984 
E4 (A/g) Satellite Services Project Team 
Design of satellite based data networks 

1981-1984 
E3 Satellite Systems, Research 
Research into advanced satellite communication system 

1975-1981 
E2 Antennas and Propagation Section, Research 
Research into technical microwave propagation 

1972-1974 
Scientific officer, Hirst Research Centre - London 
Development of 19 GH2 digital radio system. 

JOHN HOLLOW 

Engineer Class 3 

Wideband Systems 

Transmission Systems 

Research 

B. Elec Eng. (1st Hons), Monash University 1971 
Ph.D Monash University, 1978 (Thesis: Optimum Estimation and its Simulation 
for a Noise - Corrupted Signal) 

Brief Outline of Professional Experience 

October 1977 
October 1979 General Motors - Holden's - Project Engineer, responsible 
for electronics design of Noise & Vibration test systems. 
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October 1979 - October 1982 
General 
design 
systems, 

Motors Holdens 
and development 
plus technical 

Senior Project Engineer, 
of electronic systems and 

supervision. 

responsible for 
data acquisition 

November 1982 - August 1983 
Telecom Research, Eng Cl.2, Study of ISDN Passive Bus. 

September 1983 - Present - Telecom Research Eng. Cl. 3 
investigation of Direct Sequence Spead Spectrum Techniques. 

KERRY HINTON 

Engineer Class 1 

Optical Systems 

Transmission Systems 

Research 

B Sc Adelaide Uni (1977) 
B.E. (Hons) Adelaide Uni (1978) 
B Sc (Hons) Adelaide Uni (1980) 
MSc Adelaide Uni (1982) 
Ph D Newcastle Upon Tyne Uni (1984) 
Dip IR Newcastle Upon Tyne Poly (1984) 

Brief Outline of Professional Experience 

Telecom Research Labs 1984 - El - 
Quantum modelling of laser diodes for coherent optical communication 
systems. 

STEVE ISKRA 

Engineer Class 3 

Electromagnetic Compatibility 

Transmission Systems 

Research 

BE (Hons) - University of Melbourne 1981 

Brief outline of professional experience 

1982 
1983 
1984 

- CAT/TT 
- CA/CSF 
- EMC/TT 

- Data Protocol (X.25) 
" " (7 weeks acting E2) 

EMI/EMC 
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MICHAEL FLAHERTY 

Engineer Class 3 

Voice Services 

Customer Services and Systems 

Research 

B.E (Hons), Ph.D 

Professional Experience 

1977 - 78 
Telecom, Radio Com Design, Brisbane 

Low capacity radio system design 
Some digital interface work. 

1978 - 82 
Research towards PhD at University of Queensland 

Novel DSP Techniques for speech processing 
Undergraduate Tutoring 

1982 - 84 
South East Queensland Electricity Board - Major Investigations 

Investigation of System Disturbances using Analytical 
Measurement Techniques 
Misc. Investigation Work 
Development of Harmonic Test System using DSP Techniques. 
Some experience in contract preparation & supervision 

Dept. 
(+ CAD) & 

1983 
(Part time/evening) Queensland Institute of Techology 
Electrical Engineering Department 

Lecturer for 3rd Year Degree course on distributed 
parameter/transmission line theory. 

1984 
Telecom Research Dept; Voice Services Section 

Applications of DSP to Speech Processing 

JIM COLVIN 

Engineer Class 2 

Reference Measurements 
Standards and Laboratory Engineering 

Research 

1970 Diploma Electronic Engineering - Bendigo Institute of Techology 
1972 Degree Electrical Engineering - Melhourne University 

Professional Experience 

On graduation commenced employment 
Research Department. Employed in 

with 
the 

the Guided Media Section in the 
"characterization" of millimetre 
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waveguide and Optical fibre systems as digital transmission medium. The 
last 6 years have been with Reference Measurement Section. Initially making 
on phase controlled oscillators. Current work is in the field of digital 
speech encoding decoding and microprocessor application primarily on a 
speaking clock system. Work involvement has begun on a digital transmission 
field experiment. 
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COMMERCIAL SERVICES DEPARTMENT HEADQUARTERS 

MIKE BAIRD 

Engineer Class 3 

Data Division 

Adelaide Uni 1975 - BE (Hons) 

From 1979 - Defence Department 

From 1984 - DDN Group - TDCC Project 

Since September 1979 Mr Baird has been employed by the Department of Defence 
as a Project Engineer undertaking work in various data communications 
defence systems. He has obtained a broad engineering experience including 
the full spectrum of planning, design, installation and operations. 

JOHN DOORNBUSCH 

Engineer Class 3 

Data Division 

RMIT 1977 - Ass Dip Eng 

From 1974 - LME 

From 1984 - DDN Group - TDCC Project 

Mr Doornbusch has been employed by 
engineer involved with software and 
programmed controlled (SPC) switching 
working as software specialist for the 
in 1983. 

LM Ericssons since 1974 as design 
system design for digital, stored 
systems. More recently he has been 
AOM project, before joining Telecom 

MERVYN SEWELL 

Principal Engineer Class 4 
(A/g Manager Leased Line Marketing Cll) 

Grad I E Aust 
ARMIT (Communications) 1967 

Worked as an engineer in telegraph and data terminal areas, transmission 
network design, PABX, leased lines and customer private networks. 

Currently providing engineering support for teleconferencing, megalink and 
voice/TV/broadcast leased lines. 
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MALCOLM KEELER I $-rtf'H(N 1~11 

Engineer Cl. 3 

Trunk Grid 1 System Design 

/ 
Trunk Network/Engineering Region 
02 923 8363 
PO Box 140)( - North Sydney 2060 

BSC (l}ng) U NSW 1975 

nsmission Network Planning and Design 
pecification of Transmission Eqpt Installation Works 

Bearer Utilisation Planning and Programming 

YUSUF JAYAR 

Engineer Cl. 2 

Line Transmission Support 

Trunk Equipment Branch - Network Management Region 
02 230 6817 
5th Floor, 309 Kent St, Sydney 2000 

B .E. UNSW 1980: 
Planning, AXE 
Equipment. 

One year post grad studies in Digital Comms Transmission 
Network Optimisation, Design and Maintenance of FDM, TDM 

GRAHAM ROBSON 

Acting Engineer Cl.2 

Design Branch, LNE(M) Region 

02 217 2759 

8th Floor, 
Elizabeth Towers 
96 Devonshire Street 
Surry Hills 2010 

BE NSWit 1983 

Installation of 2 MBPS Systems on Cable and Radio 
6560-100 
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MOUNIR HASROUNI 

Acting Engineer Cl.3 

High Capacity Cellular Mobile Telephone Services 
(HCCMTS) Project 

Trunk Network Engineering Region 
02 217 2571 or 2550 
4th Floor Elizabeth Towers 
96 Devonshire Street 
Surry Hills 2010 

BE (Elect) NSWIT 1980 

Project 
System' 
Project 

Engineer for 'Single Channel and Analogue Group Radio Concentrator 
in 80-81, Design of 60 CH Radio System 81-82, Radio Paging and MTS 
81-85, 

Analogue and Digital Ra~io Broadband Systems 81-85. 
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ENGINEERING DEPARTMENT QUEENSLAND 

BRUCE JAMES PARKINSON 

Engineer Cl. 3 

Customer Networks & Equipment Section 

Major Facilities Group 
07-835 8921 
7th Floor (Societe Generale House) 
40 Creek St. 
Brisbane 4000 

B.E. (Elec) Hons - 1974 University of QLD 
- 1979 University of QLD 

Professional Experience since qualifying: 

1975 M.Eng.Sc - full time study '"' 1976 Eng. 1 - Projects 
1977 - 1979 A/Eng. 2 - Switching & Transmission 
1980 Eng. 2 - Datel 
1981 - 1983 Eng. 2 - Telegraphs & Telex 
1984 - Present Eng. 3 - Data Switching 

(Packet Switching, Videotex, EFT) 

DONALD ROBERT HOLT 

Engineer Cl. 2 

Radiocom Operations 

Network Management 

Radiocom Network Engineering 
Telecom Australia 
4th Floor, 360 Queen Street 
BRISBANE 4000 

B.A. Engineering (Electrical); Graduated 1979 Q.I.T. 

During 1980 and until 1982 Mr Holt was engaged in the installation and 
commissioning of low power TV transmitters and translators, and high power 
FM transmitters. He also worked on equipment used for the protection of 
telex machines from lightning. 

During the last two years he has been involved with automated video 
switching equipment and digital radio trails. He has also been working on 
data above voive (DAV) trials and monitoring bearer performance. 
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ENGINEERING DEPARTMENT - TASMANIA 

GARRY JOHNSTON 

Engineer Cl. 2 Radio 
A/g Engineer Cl.3 Digital Radio Projects 

Network Performance & Radio 
002 208 684 
3rd Floor 
47 Liverpool St. 
HOBART 7000 

1978 - TAS College of Advanced Education 

Experience Since 5/78 

Eng. Cl. 1 Exchange Installation 
Eng. Cl.2 Network Performance 
Eng. Cl.2 Customer Networks & Equip 
Eng Cl.2 Radio 
A/ g. Eng. Cl. 3 Network Performance 
A/g. Eng. Cl.3 Digital Radio Projects 

1 year 
1 year 
1\ years 
2\ " 
3/4 " 
(Present Position) 

Last 2 years experience mainly involved the preparation of installation and 
test specifications for broadband radio projects together with other duties 
typical of a project engineer. This period also included 8 months acting 
Senior Engineer Network Performance. The duties of this position are 
concerned with setting and monitoring performance standards for all aspects 
of telephone network, reporting on and initiating corrective action on 
aspects which are not meeting those standards. 
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