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 PREFACE

This seeond interim report describes, in a nreiiminary fashion,
the work done thus. far in Phase II of a study belng conducted by

Dr. D.A, George, Dean of the Faculty of Englneerlng

Dr..B.A.ABowen, Professor of Engineering

Dr, D.C.VColl; Assuciaﬁe Professor of ﬁngineering
of the Systens Engineering Diyisibn nf’the Faculty of Engineering.of.
Carleton University, Oftawa,'contracted by.the Department of Communications,
Ottawa in Conrract_OGRl—66,>wirh Dr., J.B., de Mercado,-Directorlof.
Terrestiul_Systems and Technology Planning, | |

This contract;states:

"Service to be Performed

To conduct a study, on behalf of the Department of Communicationms,
Material Management Division, to determine the feasibility of and develop
a plan for creating an economical and efficient teaching/research broad-
band communications network between Ottawa and Carleton Universities and
certain Government and Industrial Research establishments in Canada, for
the period. of April 1, 1971 to October 31, 1971,

Phase I consisted of:

'l.‘ a) Survey of potential users and their information requlrements,

'fac111t1es, ‘and potentlal applications,’

b) Survey of avallable facilities and systems including common-
carrier, and other experiment facilities under development,

c) Survey of terminal equipment, including television, audio,
hard-copy devices, writing tablets, computer graphlcs, and
studlo fac111t1es :

2. Definltlon of the ObJeCtIVES and _purposes of a. research/teachlng
network, , .

Concernlng‘Phase iI the contract states:
"Phase II of the study will consist of the specification of a practléable

pilot network, including cost estimates, and development and installation
time estimates and poessible management structures, m

S
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SUMMARY
Certain pélarizatiohs with respect to the "Wired Scientific
City" are begimming to form at this fime, To exbose these points
of View‘and to elicit discussions it is deemed worthWhile.to éxpli—
citly list them; these are not recommendations as such and modi-
fications may evolve as the wofk progrésses,_ Thus:

1) A significant, community exists in Ottawa within gove?nment,
industry and Uhiversify in which télecommunicatiéns can
play a significant role iﬁ enhancing the cdmmunications
process,

2) The fﬁndtiqhs that telecommunicationé‘must\support_are:

a) Lectures and semiﬁars. o

b) Cpllaboratiohs; and

c¢) Conferences and diécussioﬁs;
with the ability to interacf Qith iﬁfofmatioh retrieval 
systems as they develop..

3) Two types of terminals should be available.in the éilot
netwqu: the conferencevand the ciaééroom ﬁerminal.'.'

4) While mulfi—station téle&ision:conferences~arejpracticél,
effectiye'and efficient, many questions xélated to the
audio lpop, common writing space, video resolution and
termiﬁal design remain to be resolved.

5) For‘implémentation of a pilot network it.appéars most
important‘that the users and.experimenters'have:cmﬁrbl ovér the

full bandwidth of the network, This control is necessary




éo that.a widéivafiety of:experimenfs ana uses éan be
planned.without regard to interfqrence with other conven-
tional épmmunications activitieé,
6) To implement 5) a dual coaxial cablé is the most attractive;
:combining loQ cost per channel énd total isolation from
, sociai,cbmmuﬁicationéAactivitieé. |
The final'reporf on this study, to be issued on 31 October 1971, |
- will include‘the results of the studies to date as well as‘furthér |
material about thé cbmmunity,-detailed designs of the Pilot nefwork
and its terminalé; and:the use pf:the»pilot network;by'the researéh/
teaching community and others, Of‘particular imporfahceiis fhe'evaluatibh'
of an arrangement for managing the network to insure that'all aépects
of its_qapabilifies are explored, Some fofm of cooperéfiyé arrangement
or management cdmmittee‘will be'necessafy‘aﬁd our recomﬁendgti@ns‘in

this area will be presented in:the final report.




- INTRODUCTION
Infthé 1st interim report, submitted on July 31, 1971, the

general characteristics of a communications system appropriate to

‘a pilot "wired scientific city" were discussed, ‘It_was argued

therein that a communications system for a research/teaching community

should provide for lectures and_seminaré, cbllaboraﬁioh and genéfal

- discussions, The system should thus be designed toioperate in three

modes:
1) Thévdne—fo—one méde,
to provide for discussions and workingnsessions‘between
twobindividuals. |
V2) The one—tg—many mode, | '
with_a limited talk—béck Cépability; to providg for
conventional lecture series_énd semipars.i |
| 3):Thé"mahyftquény ﬁoae, o
( fo bfing'éll users into a "éommqn.spéce"; to proviaed
. for groué discﬁssions. | |
It was‘emphaéized_that the immédiate concern of the authors
was Primérily with a system based on human;to—human‘iﬁteraction, buf -
that man—méchine and machine—machine>interaétigns were vitai cdmponents
of scientific>éommunicﬁtions. It was and is of concern in our aeliberatioﬁs
that proposals fér a pilot nefwérk~will be: | |
1) eéonomically feasible
2) tegﬁnicélly‘feasible{ and

3) acceptable to the users. .
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~ As noted above, Phase I.was concerned With.”defihitions of
objectives”.and "definition ot purposes of a teaching/reseatch network",
During this phase, surveys were being made of potentlal users, their
1nformat10n requlrements, fac111t1es, and potentlal appllcatlons, of
available - fac111t1es and of terminal equipment, As»well, the nature of
the'communieations'services'that a netwerk should.ﬁrovide to the teaching/
'researeh community in Ottawa were defined and the rationaie of the~' |
networh discussed, This phase was teported in interim report.number-one
dated Jaly 31, 1971, | o |
This repoft is concerned with two maih thihgs. :The first is
the presentation of various netwotk designs which would brq?ide,a,
practlcal 1mplementat10n of the’ pllot network. 'The second is a deseribtion
of various termlnal configurations whlch are. cons1dered des1rable.
Erellm;nary‘estlmates of costs are glven with the exeeptlon of a network
based on Beli—Canada faeilities, whieh, it is hpped{-will be ‘available
for the flnal report. - | .
| Finally, it is recalled from the flrst 1nter1m report that the
main medium would be telev1s1on, with all signals from all nodes belng
available atieach. A'wide vatiety of possible sab—video»systems and
services was.descrtbed in phase'I, but will not.beteensidered further in
i report . i} . By IR S _

' In conslderlng the "W1red Clty" one tends to thlnk of a dlal—up
system similar‘to the telephone., This type of system is we114suited for
one-to-one communieatiohs; hewever the inherent diffieulties“ot eohference
switching and hetwetk.matchiﬁgAindieate that this may'net he the,direetion
ih whichva Videovsystem'shouid evolve, ‘In‘any etent we are ceneetned with
the pqssibiiities of impleﬁehtation\with present'teehnology and‘have;
therefete;hhot concerned ourselves with techhiqﬁes Which are not yet

developed.




»Tne pilot network will provide a wideband communications
facility for its;users; giving implementution, operational,.énd
applications experience to communication system planners and
-engineers, as well as proyiding an experimental resource for
engineers, social(scientists, and urban planners.k.Forlthis reason
‘the pilot network must be flexible and functlonally versatile,

These features are inherent in a broadband coaxial cable network
‘ linking the nodes, with all switching occurring at the nodes, At
this stage in the study, the preferred 1mplementatlon of the "w1red
sc1ent1f1c c1ty” would cons1st of a pair of coax1al cables, carrylng
up to twenty channels each, with Vldeo switching at‘the nodes
controlled by a small.computer. |
| Three networks are discussed in this report, the above
coaxial System being a particular reallzation of the second'network
discussed, | |

The flrst network has a central d1str1butlon polnt llnked
‘elther.by radlo or llne to each node, Th1s proposed network could become
a sw1tched system in the future

The second is a loop—dlstrlbutlon system whlch fulfllls all
our requlrements. It has some node—sw1tch1ng characterlstlcs whlch
could be controlled by a m1n1—computer ~An 1llustrat1ve algorlthm for
such control was programmed and is 1ncluded
The flnal network provides a link for two:subésystems‘now
in thepplanning and implementation.stage. At-this time, tne Communi cations

Research Centre and Bell-Northern Researchqare being'linked by cable




to provide fuil duplex video, In addition,-funds havefbeen're—
ceived oy Carleton University to plan and possibly impiement a
similar.link'to the University of.Ottawa. The joining of these
systems by an east-west trunk which could include Department of
Communications headquarters, would implement the proposed pilot
network. | R |
" The pilot network is, of course; a connector between.

nodes. The_nodes contain local systems which may evolve with

considerable diversity dependington financial and other constraints,

We have attempted to synthesize our'observations ofvekisting systems

and two in—house experiments into three classes ofvlooal studio

conflguratlons The three represent a classroom, a.conference, and

a semlnar fac1llty, whlch are the functions most likely to be

utlllzed by the part1c1pants in the ”w1red scientlflc 01ty"..f
Plnally, certaln aspects of the system which partlcularly

appeal to us as most feasible are discnssed

Material relevant to the study, 1nclud1ng some experlmental

1nteract1ve telev1s1on conferenc1ng, is presented in a serles of

appendices,




CHAPTER 1

ALTERNATIVE NETWORKuPROPOSALS

l.l. Network Possibilities

This chapter describes a series of three péssible networks
_ for. the "wifed scientific city" pilot project. Each of the nefworks
deécribed éan-provide the séme services, and all are basédjon the .
origination of two video Signalé_at each node, ¥
The network. of the pilot project may or may'ﬁot inélude

switching.' SWitching; whether;it occurs in a cehtralized exchange,

or is distributed'throughoﬁt.thg network,‘may be ﬁsed fo control the
connections in existence at any one time, An'unswitched network is
esséntially‘a distributionusystem with all signals available at all

nodes at all-times, as a cable television netﬁork haé. In thisycase,

the user at the node may. select thé_signals'he wishés.l Hé,.presumably,
may.aléo iﬁserf tﬁe signals he wishes for disfributiSﬁ.‘ Howeveravif

it is desirable to make use of'part.of_the.ngtwork for some purpose; and

to exclude ofhers frém pafticipgting, tﬁén controlled éwitching is required,
Switching is éiso_required if existing chénnéls are:to be ﬁsed to carry the
.traffic of an expanded netwqu; The inélusion vacenfraliied switching, as
opposed tovdistripﬁtédvéwitching or message selectioﬁ and insertion at the
nodes, is a costly\option for a pilot network. An‘unsWitched pildt»netwdrk

ean provide the functions of the "wired scientific city" through cooperative

use.

% As outlined previously, one of the video signals depicts the writing

~ surface at each node. These, of course, are very slowly varying
images and is wasteful in a sense to devote television cameras and
bandwidths to their display. A brief description of a more efficient
use of the video writing space is given in Appendix 4,




Ths.networks fall into the féllowihg Categoriesi
i) central distribﬁtion, with and withoutvcontrél;
ii) loop distribution, with and without contfoi; and
iii) an east-west trunk, -
The concern of this chaptsr is with-vides channels, Tﬁs networks -
described provide\fbr commsnications between nodes, and:are

not concerned with local distribution at the nodes, Inquiriés_regarding

plans for local systems at the Communications Research Centre and

Bell-Northern Research have not yet been answered., The univérsities'
plans are described in Appendix 3.

It is assumed that appropriateivoice facilities can be provided

either through telephone conference circuits, audio channels associated with

the video, Q:‘a separate;hetwork. ‘This assumption is bésedion an awareness
of‘severeitechnical probiems in the audio portions of mUlti;station
networks, and of the balancing required in telephohe cohferénce circuits
or -"hot-line" audio networks.\.Ressarch is_pressntly in progress at
Carleton.Univéisity into methods of autqmatically altering tﬁe oﬁen—loop
impedance of audio_loops to suppress oscillations;_

It is'well recognized that many services may bs provided by
conventionalA§bice frequéncy'telephone éircuits?-as was discussed in
Chapter_3 of the lsf interim report, Howevéf, networks without video
will not be discussed further in’fhis chapter, |

‘ The_ﬁesns‘sy which any configuratiss sﬁbuld/bs.impiemented.is

not speCifically defined in this interim report; it is considered that




two primary means exist, viz., cable and microwave radio. The nétworké
will be specified in terms of costé proﬁided by the cormon carriers,

in the case of cable, and in terms of equipment and estimated costs,inv.
the casé of microwave, Costs'rélated to the provision of channels by the
common carriers depend to a large extent on the state of the current
coﬁmon carrier plant and their estimation of the.potentiallfor continued
use of any channels installed ds a result of the pilot,préject. Response ‘
‘to inquiries related to the Béll Canada capabilitieé for yideo service

in the Ottawa area are outstanding at this time. .

A map of the Ottawa area, with possiblé sites of‘thé pilot project
indicated; is shown in Figufe 1. Of-particular inféfeét is the "linear"
geometry of Ottawa: from the Communications Reseaxch Centre-and Bell—
Northern Research in the west, to the National Researéh Coﬁncil in the

east, the sites fall almost in a straight line.;'

1.2.1 The Central Distribution Network

_ Thisvnetwork,‘shown‘schematically'in Eigure 2,‘comprisgs‘the
transmission of two channels from each nbde to a central distribﬁtion
point, from whence_all‘required4signals are distribufed to eagh node.
The central point, which correspbnds to the central 6ffice‘(or offices)
found in common carrier systems, may or may not contain Switching. If
it.does not, then all signals are always available at each nqdé. Privacy,
and isblatioﬁvof nodes of the network, can be.achieved with switéhing,

scrambling or various combinations of these three,
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With reference to the map, Pigure 1, the implementation~of'this
network in a five-node pilot network might be achleved as shown in
Figure . 3. Note that the s1gnals from the Communlcatlons Research Centre
pass through Bell-Northern:Research and that-Bell—Northern'acts as an
auxiliary distribution point, In absence of any-information‘to the
COntrary, it is‘assumed, rather arbitrarily, that the main distribution
point is located in downtown.Ottawa.’ This network contains abproximateiy
185 channel (air) miles or 260 channel (street) miles; The distances
involved in a 4-node network, excluding'the National.Research‘Conncil,
.are 146 to 200 channel miles Department of Commnnications Headquarters
could be 1ncluded at the cost of an addltlonal mlle per channel

ThlS network conflguratlon 1ends ltself to operatlon in a ”broadcast”
“mode. In partlcular, the geometry of the Ottawa area. is such that a ;
microwave dlstrlbutlon centre located at the Communlcatlons Research
Centre could receive and transmit signalS<fron‘any_srte.in.the Ottawa
area. Such a radio system would contain -

i) for a 5-node network: .

4 two channel transmitters,
.5'eightvchannel’receivers, anduA
N l ten channel transmltter,
at a cost of approx1mately $l63,000
11)Afor,a_4—node:network.
| 3 two channel transmitters,
‘__4'six channel receivers, and

1 eight channel transmitter;‘




at a catalogue cost of approx1mately $123,000
These prices are based on microwave equlpment operating in the 2500°
MHz ITFS band and Department. of Communlcatlons authorlzatlon for use

would be necessary.\-
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1;2.2 The Loop, or Decentralized, Network

This nctwork,lshown schematically in Figurcvd, involvcs
a series of one—way_channels connecting}the nodes in an endless
loop, Control of the distribution of signals can be implemented in
this network by the use of simple sw1tches located at the nodes.

One such switch is shown in Pigure 5, A posslble set of connectlons

" for a four-way conference on a four-node network'are shown in

Figure 6, Note that each channel in these flgures represents the

.two video 81gnals originating from each node Note also that for an

n-node loop netWOrk k(n—l) channels are requlred where k is the number
of s1gnals orlglnatlng at each node, Hence, a~four—node loop network
requires six one—way_channels between.each node. VAécontrol:program'for_
a loop network is 1llustrated 1n Appendlx 1. :

~In the partlcular Ottawa pllot network the loop conflguratlons
are shown dlagrammatlcally in Flgure 7 for 5= and 4—node networks
The channel miles 1nvolved are 245 to 345 and 140 to 200 respectlvely *

Another conflguratlon 1nvolv1ng two—way use of the 1nterconnect1ng

- links is shown in Figure 8. The channel mlleages are 155 to 225 for

5-nodes, and 100 to 140 for 4-nodes. The costs 1f 1mplemented by radlo‘
would be approximately $273,000 for a 5~node loop and $l72,000 for~a

4-node loop.

% The first figure in each pair represents stralght—llne, or Mairt

channel miles, the second "street" channel miles or {2 times the
number of. "a1r" mlles
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1.2.3 EFast-West Video. Trunks

This network>configUraticn is predicated on the‘independent
development of vi&eo chamnels between'the Cowmunications Research-Centre
and Belthorthern Research on one hand, and between Carleton Unlverslty
and the UnlverS1ty of Ottawa, on the. other. These‘ccnnectlons are llkely
to develop during the perlod that is of concern to the "Wired Scientific
City™ pilothproject, due to:

1) extension of Prbject 91 from Bell-Northern Research

"~ to the Communications Research Centre and-other

.cocperative ventures between those-institnticns, and
.ii) cooberative teaching hetween the‘two uniwersities in
conjnnction with developments which have received_support'.
- from the Department of University Affairsrof Ontario,
Assuming that these~trnnks exist, a viable‘4—nodefrealization of the

"Wired Scientific City" could be formed by the provisicn of fOur.two—way

chamnels between Carleton University and Bell—Northern Research,’ Appropriate

equipment'would be.provided at these locations to "patch through”’signals
from the outer nedes ~ As shown in Flgure 9, the requlrement is for 60
channel air mlles oxr approx1mately 85 street miles,
| This network, whrch is prlmarrlyna single trunkAor peint—to—point

system, lendsiitSelf Very>readily tc implewentation with microwavenradio
or laser,communicatiens,has well_as cable. The costs of a radic system
in ene_ESOOiMHz‘band (iTFS).would be approxiwately.$66,00Qr-_“

| >Extension cfAthe networh‘to thehNaticnal Research Council could
easily‘be incorporated if it Were tc act‘brimarily as a receive—only node
- for lectures, and channels "belonglng" to the central structure, i.e. the
’two un1vers1t1es, could be temporarlly ass1gned to the Natlonal Research

Council whenever they originated video 81gnals




-

-, 'I.2.4" A Coaxial Cable Distributed Network

A network of eurrent_interest is a coaxial cabie~¢onnecting the
Communication Research Centre, Bell-Northern Research, the universities,
and the Department of Communications‘headQuatters. This‘network serves
four importént'functions; .

'i) administrative conferencing; e.g. between the Department

of Communications headquarters and the Communication. Research

Centre or any other nodes¥,

ii) the lecture, seminar and discussion of the "wired sc1ent1f1c
- ocity, . -

iii) experimental prOJects in all forms of broad-band communications
: systems, ~

iv) introduction of non-engineering experimentation into the
utilization and impact of these future forms of communication,

By use of a pair of coaxial cables, it would be possible'tonprovide

for up to twenty full duplex v1deo channels using CATV technology,
Sw1tch1ng, located at the nodes as described in Appendlx 1 could be used
-under computer control to prov1de- |

i) fixed private full-duplex channel ass1gnments, e.g. four
' channels between D of C and CRC; and

ii) free asslgnments of other channels on demand br by -reser-
vation with the computer,

The cost of this netWOrk, which is shown schematically in
Figure 10, is. approximately $180,000, This price’is-basedvon the

following items:

* Conference terminals’ sultable for this many—to-many mode are
suggested in Appendix 6.




.- i) Trunk cost’ ' ' S S
'~ 27 miles of coaxial cable at $750/m11e $20,250

: ' 70 line amplifiers at $600 ¢ 42,000

' ~ S ‘ $62,250

o ~ Installation at 30% . . $18,675

$80, 925

ii) Computer and modems o $30,000

iii) Channel modems and node switching
' per node (for-an 1n1t1al 5 chamnel

‘system)

Switch (10 X 5) ' at 4500

Switch control at 1000

Modems : ,' at 5000
- $10,500 per node $52,500
Installation at 30% ’ L $15,750
' ‘ . 368,250
Total © $179,175
. : ~ The operating cost is estimated. to be approximately $30,000

E per year, The installation could be undertaken by Bell-Canada and

the above'costs may. or may not reflect their pricing policy.

Tn the event that the Carleton University to University of Ottawa _

and the-BNR to CRC links were already'establishéd, approximately $25,000

could be deduétedAfrbm these estimates.
The advantééés of such a scheme are:
| 'i) its low éost,per channel
11) its 81mpllclty
111) its flex1b111ty with respect to channel allocatlons
This realization offers_also the possibility of 1mmedlate pract1cal use
in addition to full expérimental capability for a_widétspégtrum éf

diverse investigations,
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1.3 Summaéz
- Channel Miles of the Networks
. 5 node .4 node
Network air miles air miles

Central 185 140
Loop one way" 245 - 140

two way 155+ 100
Trunk o 1 ' - ' ' 60

Capital Cost Comparisons of 5 Node Network Communications facilities -

excluding terminals and switching -

_ - Originating#* 1‘ - . Cost per -
Network Capacity per node : Cost + -channel
Central . -i* e :  $163,000 . 81,500
TLoop .,‘ e - 273,000. ' 136,50@
Trunkx S o 60,000 |  ;f 30,000
Coaxial L 8 - 80,925 10,119 .

% Between Carleton University and BNR

*¥ All nodes could receive all other nodes if desired,



 CHAPTER 2

TERMINAL CONFIGURATIONS

In this chapter two.possible terminal'configurations‘are
presented for use at the nodes on the pilot network. Thexappiication
of these depends on the proposed function of the network by which’
they are interconnected; One of the configurationsdie called the.
basic conference terminal whereas the other, that serves;axdifferent
purpose, shall be referred to as the classroom terminal,

It was noted in chapter 2 of the flrst 1nter1m report that
the network will allow the followlng, d
'Oneeto~one'communications;

Many-to-many communicationss
One—to—many communlcatlons, such as a lecture;

A seminar, as described in chapter 2.20f the
first interim report, :

B~ o=

.The conference terminal to be described below could‘accommodate.
1, 2, and 4 of the above functlons and also, though not at a maximum
level of eff1c1ency, “could be used to perform functlon 3.

The classroom terminal is designed_specifically to perform
function 3 and would be sufficient forlfnnction 4 if one_Way‘videovand
two way audio were uéed as deecrihed in the first interim report |

(chapter 2.2),

‘2 1 Conference Term1nal

For the purposes of 1llustratlon, it is assumed that there are
five nodes on the network and the p0881b111ty of five way conferenc1ng

exists,
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.The conference terminal, with varioUs.teehnical changes, will
be similardto_the oneddesoribed ln Appendix 2. anh conferenoé-terminal.
consists of two cameras, one of whioh is~trained at.the writing spance
and the other usually transmits a "head and shoulder" picture of the
individual using thelnode; .Both of these video signals-are distributed
through_out the net, | | |

Figure 10 shows a poss1ble conflguratlon of a conference node._
The video s1gnals whlch appear on the ten small monitors con81sts of
the two locally generated~plctures plus a pair of slgnals-orlglnatlng '
from eaéh‘of the other nodes, It is, recommended that‘the users writing -
Spacepappear on a.monltor the»same side‘as the users‘wrltlné,hand for
' quick‘referenee..vln conjunction with this the speoial effects mondtor
(to be explained below) should likewise appear onfthe left'hand‘slde
for a left—handed person or vice versa 1f rlght—handed The-video
"signals wh1ch appear on the larger monitors are selected by the node
user by pushlng the buttons wh1ch appear. above and below the small
;-monltors (Flgure lQ),_HThexlarge_monltors serve_two purposes;.one‘of
them:provides for an‘enlargement of a particular.plcture.while:the »
other enables‘the.oyerlaying of writing_spaces or simple split;soreen
d_techniques. | | | | |
The'audio portion of the network is assumed to:be'a~shared
- common channel in wh1ch the signals are mlxed and d1str1buted throughout
the net, Two methods have been used for the receptlon of the audlo

. ~N .
signal-durlng the teleconferenc1ng experiments (Appendix 2)._~The flrst
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FIG. 10 . CONFERENCE TERMINAT,
' - TV MONITORS.
11 INCHES OR TARGER
| - CAMERA : ' y N
] ]
SWITCHING . : . o . o
BUTTONS | . R A :
OO0 DD0OO0OO O—F s meus o
S * _ ’ | 5 INCHES OR
. vt LT : ot e SMAT.LER “
S e A roTT T
WRITING _ | . 1 .
- SPACE | S (b R :_
L] - L
. SPECIAL EFFECTS CONTROLS
. FIG. 10(A) - SIDE VIEW

_ WRITING. SPACE CAMERA

PERSONAT, SPACE CAMERA
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‘method con81sted of open mlcrobhones and speakers. it was found

that the resultlng feedback problems could be overcome by "flddllng"
with volume controls of both m;crophones and speakers;' Any significant
change in conditione at the nodes uﬁset the delicate,adjustment of

the "open" audio system (painfully)} The utilizatiqh of headsets,
‘which was the other method_employed, eliminated the esciilation pfoblem,

but caused some discomfort to the user.

2.2 (Classroom Terminal

The classtoom.termihalvisldeeigned to pyovide odtgeihg Videof
signals to a receptive eudiencevahd receive;feed—back‘ffom the latter
via'audio.telkrbaek. 3Its‘fgnction,,as preyiously;deeeribed in'this
and the first interim-repert,.is te'simulgte'the.éhysiealhtransportation
of the‘remote viewers‘into the.classroom' | | | o

Flgure 11 shews a layout of such a classtoom It requires a
two cameras; one is focused on a wrltlng space and the other on. the
lecturer. These cameras may be operated remotely by either the 1ecturer>
or an 0peratbr in a booth at the back of the classreom. .The monitor
arfangemeht is.as follows' | o

1. The 1ecturer has two . monltors, one for each camera. ;'

- 2. In the M"actual" classroom there is one monitor for -

every. two students. The picture that appears on these
monitors is selected by the person operating the cameras.,




FIG, 11 © STUDIO CLASSROOM

C o9

TV MONLTOR

TV CAMERA

T

(STUDENT)

[ |
N L
1 A
1 v
L

TV MONITOR

WRLITING SPACE

~ |WRITING SPACE
CAMERA NOT . -
SHOWN

PIG, 12  REMOTE CTASSROOM |

Opoo

| TV MONITOR

STUDENT DESKS
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Flgure 12 shows one of the variations oE one of the "temote"
classtoom ~Asin 2 of above the plctu1 appearing on the monitor is
selected by the camera operator, It sshould be*notcd that the el asq;I
‘room as descrlbed in figure 12 is des1gned to accommodate a max1mum
of six to elght students,and that an increase in number of students
should be directly followed by:
| 1) An 1ncrease in number of monitors, and .
2) A new arrangement for the placement of .
“these monitors¥,
The audio system is a "push to talk" atrangement which limits

the audio channel to one user at any one instant,

2.3 Relative Costs

The follow1ng is an estlmate of the cost of settlng up the

terminals as descrlbed above The pr1c1ng of these follows closely

the models as descrlbed in flgures 10 and 11, l

* Many forms of writing space may be employed (e.g. cellophane,
blackboard, roll of paper ete.,). Also, all previous statements
concerning the classroom termlnal (first. 1nter1m ‘report) should
be cons1dered ~ :

1 1t should be noted however, that the above prlces w111 vary
© significantly dependlng on the quality of picture required,
Further, the prices above are correct to within + 10%. The
prlces quoted above are federal and prov1nc1al tax: exempted. .



Conference. Configuration

Total

terminal

No, Quantity ‘Description : Unit price-

1 2 Black and white Cameras 2,800 - 5,600
" complete with camera control -
‘units, camera cable, view-
: finder ‘ ‘ o ,
2 2 Zoom lenses 10:1 with 1,100 - 2,200
. .capability of being remoted o : )
3 10 5" monitors (black and white) - 200 1,000
4 2 11" monitors (black and white) 250 500
5 1 Video programming switcher with 1,600 1,600
' limited special effects, and ‘
mixing capability : SN
6 - Miscellaneous - 2,000 2,000
(Video distribution amps, (2) '
sync generator, cables)
(NOTE: . This particular
‘pricing is very conservative
it may range anywhere from
- above to say $5,000 or more.) - L .
7 . Remote control unlts (camera 2,000 2,000
: ~and lens) o K
Total cost of conference
terminal 14,900

Classroom Terminal .

No., Quantity Description Unit price Total
1 2 Cameras (same as above) 2,800 . 5,600
2 1 Telectern® This is a custom - 7,400 -7 5400

made instructors desk ready o

with two monitors and a writing

_ space, and one camera L (

3 2 Zoom 10:1 lenses with remote 1,100 2,200

control capability K S
4 12 11" monitors 250 2,750
) - Miscellaneous 2,000 . 2,000

(includes camera stands, cable IR

and so on) o :
6 - Remote control units (camera - 2,000 2,000

~and lens) : ' :

Total cost ol classroom 20,950

o Note, that the instructors desk can be several orders of .

magnitude cheaper if locally de81gned and made by the user,
See the plcture of the Telectern in. Flgure 13




FIGURE 13

.
N

Zoom Lens: Angenieux 10:1, 15-
150mm increased to 30-300mm

focal length with close up adapter
supplied. F/2.8.22.

Monitor(s): Solid- state 9" video
monitors with off-air receiver and
~ tuner features. Ultra-compact,

- these monitors are customed-
mounted in the TELECTERN®
fiberglass housing for neat,
functional service. .

Optional TELECTERNO
Accessories

TMV-307 EIA TELECTERN® Vrdeo
Switcher: The TMV-307 provides
five synchronous or non-
synchronous video mputs
controlled by momentary contact
pushbuttons on the. switcher =
control-panel. A sixth button; -
when depressed, superimposes
the TELECTERN® camera video
over any previously: selected
synchronous video source, The .
“Super'" is released by depressing
any-selector button. -Autoratic
‘pedestal. correction is achieved

in the “Super'”mode by adjust-
ment of a front panel control.
The TMV:307 mounts in the
TELECTERN® 19" rack and
requires 3'2' vertical space. It
is supplied with a front panel ...
video level meter which

r convenlently assists setup of -

- sync,. pedestal and video levels
Three source-terminated video
outputs are provided, each with. -

- optional strapping for “'sync. add "

“All inputs are high |mpedance §
looping and complete control of
the input selector switches' may.
be remotely. operated up to.-. .-
1000 feet.

TMV-600 CABLECASTERT” Vldeo
Control Center. Combines
TELECTERN® with up to five
additional video sources. :Slaves
all cameras to one sync™

- generator or optionally converts

all cameras to full EIA standards. .
Includes. solid-state switcher,
video level meter, control paniel,
amplified intercom and V|deo

| processor.
TMV-650 MULTlCASTER“’ Vldeo

Control Center. Same as above ..~

“but including mixer/fader

assembly and. add|t|onal

1 program bus
' $G-600 Dlgltal EIA Sync .

Generator. Converts TMV-600/
650 to EIA operation.

"1 T-650 Custom Eastman 2"x2". Slrde :

Projector with Mirror Assembly.- -
Carousel-type 35mm slide pro-
jector specially modified and
mounted on mirror assembly "~

base for TELECTERNO pperatlon o

Accepts 81 slldes

TSG 1000/2000 Senes EIA
Sync Generators. All digital, IC-

design provides exceptlonally stable‘

performance for monochrome or

1 - color transmission. Plugrn O
module_s are available to provide ~ {-

genlock, colorlock, bar ‘dotand
sync changeover (2000 Series only)..

: NOTE: TELECTERNO systems
incorporate dnly certain -

.. standard makes.of some,

equipment. ~This is necessary
because of strict tolerances

. in the optical- -mechanical desrgn

" of the console. Complete _
'technlcal specifications and
prices are available for all
TELECTERN® standard. com-

* ponents and optional accessories.

Please request this information

_ directly from TeleMation, or ask
- your local distributor. :

TELEIVIATION INC

w2275 South West Temple

‘Salt Lake City, Utah84115 o
(801) 486. 7564 oo

All pnces and specmcatrons sub|ect to change wnthouk notlce

Form TPB 21C
© Printed in U.!

e o e e e

Lt
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APPENDIX 1 -

CONTROL OF THE LOOP NETWORK

It is assumed that a switch of the.type_éhOwn in Figure A-1
is available at each node. Each'incoming channel-isidivertédvto a
locél termination and to onme line in a grossbar typq sﬁitch. Thev
local connéction may be connected fo-a loqél output_pr_teiminated,
within the switch, Tocally originated signals are a;so applied to
'the‘crossbdr.Switch. An_output may:thus-be connected’to any input
chanhel\of.the locally originated_channéls. No output may. be
connected to more thgn_oné input, and no inpﬁt may be connected to
more than one oﬁtput‘channel. | o

The éondiﬁion of eéch switch may be controlled by'éoﬁmand
Words transmitted to a cpmmand buffer from a éentral éomputer in
reéponse to cénferencelrequests from any ﬁode,\.The‘confxél networkj
~may also be used for data transmission between nodes, with the
éomputer actipg_aé a central'store—ana forward meséége switchiﬁg
centre, o - » ‘ |

‘The state-of the network may-bé gasily'de3cxibéd by a

table of the form shown in Figure A;2. The.confefeﬁce, tﬁé:¢ircqits
inyolved in that chference, and the termindtioﬁs a;e‘éﬂbﬁnifor eéch‘
chaﬁnel at eagﬁ hbdé{ This table is for a 5-node hétwork with four

channels,




In the example there are three conferences in progress, as
indicated in thé Conference Summary. Conference. l, émong nodes
"1, 3, and 5 uses channels 1 and 3, - This confefenqe requires
fhree éircuits, one from 1 to 3 to 5, one from 3 to 5 to 1,

and one from 5 to 1 to 3. _Theée ciréuits.are désigﬁaﬁed‘ll,
12, énd.l3 in fhe Sfate Table. . This conferehCE‘may be traced

as follows:

- Circuit Node Channel
11 - starts(8) 1 1 OUT - -
through 2 1 - o
- to 3 1 1IN, Drop (D).
to 3 1 OUT
through 4 1 R
~ to 5 1 IN, Texrm (T)
12 ~starts (S) 3 3 ouT
through 4 3 -
to 5 3 IN, Drop (D)
to 5 1 ouT - . \
to 1 1 IN, Term (T)
13 . starts (S) 5 3 OUT - .
to ' 1 3 1IN, Drop (D)
to 1 3 ouT ' :
‘through 2 3 - : _
to 3 3 . IN, Term (T) -

A linked list is used to record the nodes involved in
each conference and is illustrated by the Conference Table in .

igure A-2,
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OUT _ IN _ o
12 % 1 2 4 - .
® o? o Q'T
AANAN Y'Y
. Tiocal _ :
Output. 1L ¥ ¥ MG
Control ’ ‘
H Ch 1 JL et
Cch 2 _ _
I :: ' Output
Line\ ‘
‘ . ' » - 10 xS
) -} Switch
Ch 3 . . . . FOntFoﬁ;+’v : : ‘
. Ch 4 I TR P
°"')_‘l. > — T ' Ch 1
3 o o
1" che-
. 3>
Switch Controls L
Ch 3
T,‘r Ch 4
! 3—0
. Decoder

- Data Line

110-600
baud

Figure A-1.

Médem_-——]b’ Cohmand'Régister

il

4. bytos  - L 5

Conference
Requests

Multiple Input Node Switch, with Computgr Control, :

This example shows a switch in which both the 1oca1

- outputs and the line outputs are controlled by- data
" received from a ccntral computer
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* CHANNILS
1 2 3 4

NODE - | 1N | our | ~IN | oUT IN ouT | IN | our
1 ler | 118 | 22| 22 | 13 | 13 | 4er-| 4is
2 11 11 | e | e2 13 | 13 41 41
3 1p | 1 | eer| e1s| 137 | 1es | 41T | 4es
& 11 11 air| e2es | 12 12 | 42 | 42
5 1T | 12 2 | 22 | 12D 138 | 42 | 42

" State Table for 5-Node Lbop '

CNF 1 N@DES . 1 3 5 CHANNELS 1 3
CONF ©° 4  NPDES 1 '3 . ~ CHANNELS 4
CCNF - .2 NPDES 3 4 CHANNELS 2

Conference Summary "

. NODE

P ===

oo oo}
HorHHlWw
oo Ol
oo oH|wm
No

oD H{mZoo
HooH}H

COnferehcé>Table v

Figure A-2. Network State Tables




It is a simple matter to write u:bfogfam thaf will
‘complete or-caﬁéel'cbnfexencés. The attached FORTRAN pfbgiam
will allow the addition of-cancellatiqn of confe?ehC¢s,ou a five-
node, 4-channel, lobp network, and pxéduces'statué information
similar to that shown in Figure_A—Evaftex‘eaéh ﬁhange. This progrém does
not precludeAtﬁe_poséibility of any one node béing included iﬁ a |
nﬁmber-of diffe?ent conferences simultaneously. Aé”ééen‘in‘Pigufe A—é,
node 3 is in'three conferences, This implies that many SeParqté
inputs can be éﬁailable at each node, to a maximum bf.(h4l).on an
n-node network. The:actual connections iqvolvéd in.the.exampie aré

showh schematically_in.Figure Ar3. 
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Figure A-3.

* ‘\ A -V ‘
Node 1
Node 5 . : : ~ Node 2.
‘Node 4 . . Node 3
4 o LAAYY 17 1'

Comnections for Conferences in Example,




1.000 C
24000
3,000
4,000
5.000 -
S 8.000
9.000
9.100
L 9.500
10.000,
14.000
15.000
16.000
17 « 000
18.0060
19.000
- 20.000
21.000
22,000
23.000
24.000
25,000
26.000
27 .000
29.000
30.000

" 31.000

32.000 .
33.000
34.000
35.000
36000
37 .000
38.000 -
39.000
40. 000
414000
42,000
43000
444000
45. 000
46+ 000
47 « OGO -
48000
49.000
50+000
51000
52.000
53.000
54000
554000
56+000
57 « 000
58+ 000
. 59.000
60.000

| FORTRAN Loop ‘Network Management Progfam:7

LeopP NETWGEHRK FPATHS

S IMPLICIT INTEGER (A=-7Z)

15

101

102

CHMMEN NaTC957)

DIMENSIGN CIC954-s2)5C0C55452)5MN(5) \
DATA TDsIT>BLANK,S»RsCsAZD', 2N FINR R AP

NT=5

NC=4

NEDE=1

GO TG 100

CONTINUE
WRITEC10S5101)
FORMAT CLHOS " R5 Cs BiRs A' )
READC10S5,102)%
FORMATCAD)

IF (X.EQ.R) G@ T8 100
IF(X.EQ.C) G2 T8 200
IFC(KEQ.A) GG TH 25

CWRITEC1085,201)

FERMATCIH 5 ' CENNE =CTIEN T BE CANCELLED"™)
READ (105,202)Y Y L
FORMATCI1) |

DG 210 I=1,NT

DG 210 J=15NC

IFCCICIsJs 1) /10.NEY) GB 1@ 220

- CICIsds10=0

220

210

CICI,J,2)=BLANK
IFCCECIsds1)/10NE. Y) GE& TO 210
CoCirJdsld=0

L CECIsJds2d = rLQﬁK

CENTINUE

S CALL CANTC(Y)

100

10

25

ez,

310

20
30
35
37

GO T& 70 .
DG 10 I=155

D2 10 Jd=1s4
CI(IsJ,1)=0
CacClsJds1)=0
CIC(I:J52)=BLANK
CBCI>Js2)=RBLANK
CONT INUE

CAaLL REST

GO Te 15

WRITEC108,22)

FORMATC(Y ENTER DATA')
READC10551)L5M5 (NNCI) s I=15M)

IF(MeLEe 1 e @ik eMeGT o 9> G4 Ta 25
FQAWA1<711> S
WRITECIO8,2)Ls (NNCI)sI=15)

CALL ADDTCLsnNN»#) R '
FRRMATCIHL, SHCENF 51255%5 6HNEDES  5,51I2)
ii=1 : h

I=1 _

K=NNCI )

J=1 o
IF(LF(%,J;I) £ n)CC TG 40
Jd=d+1

CIFCJGT LNCHGO TG $00

..GD TB 35 _

39

W' 'Cy,

'[X'

/.



61.000
62000
63.000
64.000

65.000,

66,000

67000
684000 .

69+ 000
704000
71+000
72.000
734000
7 4+ 000
75+000
764000
774000
76.000
79.000

F0.000 .
81.000
e 00

83000

F e ({20
§5.000
86+.000
87 .000
88.000
49. 000
90.000
1 91.000
92000
23.000

94.000 -

95.000
96000
- 97.000
98.000

99.000

100.000
101.000
102.000
103.000
103,
103.700
104.000
104.200
104.500
105.000
165.500
106.000
106.
107 .C00

107500

105.CG00
108.500

109.000

500

S00

40

S0

a0 -

CACK>J5 1) =10+ 1 ‘ ‘ S
IFCKEQNMUCTI) CHlKsJr2)=S
K=MED K1) 5 CNT+1)) '
IFCK.EG.0) K=K+1 | :
IFCCICK>J51)4EQ.0) GE TO 50
K=K~ 1

IF(K.ED.0) K=,

CAHlKLJs1d=0 "

CE (K Jds2)=RLANK

K=K+ 1

GG T® 37

CI(KsJs1)=L%10+11

CIFCGKGNESNNCI+D) Y GY IO 3G

IF(KEQNNCHY) G9 T 60
CI(K,J-2)=1D

S I=Iwte . e

607

65

7C

800N

160
110

100

120

Go TG 30

CICK>J,2)=17
S II=II4t :
IFCITGT«") GE T2 .70
TY=NNC1) - '
Cooa=d-td
DB 65 JJ=1,M1

MNCTI)Y=NNCJJ+1)
NNCMY=TY

Gz TG 20
“’Il”clbﬁ:S)(((CT(I J:l):Ll(Y:I:O):CnCI Jal);(JCI J:?))

1,J=21,MNC)sI=1-NT) ' . .
WRITEC105,4) : '

FORMAT C1LHQY _ -
FORMATCCIH s4C2CI85£153X))))
CALL ‘1\1(@1) )
GO TO 15
URITEC10S%,7) .
'FOHMAT(141:101‘ PATHS AVATLASRLE)D
Y=L .
CG% TO 205 ' E
CEND . E o s
SUBREUTTNR AUUWCL:NN:M)
IMPLICIT INTEGEK C(A-Z)
S COMMEN NLTC9,7)
- DIMENSIGN NNES) .
IF(N.NE.Q) G2 T& 100 | o
TC151)=L ; _ , o
TC1,7)=1 ~
N=1 '
G=1 :
D@ 110 I=1,4
I(G,NV(I)-I)—I
RETURN
DT 120 T=159 . :
CIFCTCISTYCER.D) G2 TR 120
L F=1 o . '
GG TO 130
SN INE -
DS 140 I=1,9"

130

IFCICI>1)«NE0) GB TH 140




109500
110000
110500
111000
111.500
112. 000
112500
113.000
113100
113.500
114.000C
114.500

1260006
127 000,

1284000
129.000
122500
130. 00
130.500
"131.000
131.500
132,000
132.500
1334000
133+ 500
1840 Qo0
134500

135-000_

135500
136+ 000
136500
137 .000
137 500
13%.000
138.500
139. 000
139.500
140.000

140.500

141.000
141500
149.000
150.000

151000
1524000

153. 000
153.200

154 000,

154.500

1554 000
1554500 .

156+ 000
1564+ 500
157000
1574500

158+ 000
. 1584500

140

200

150

100
110

120
130
200
210

100

120

CI=0

CG=1

Gz P 150
CONTINUE
WRITECIOE, 3200

PERNMAT CLH o P TASLE FULLY Y

RETUKN

T(GLT) = 21
1(?:1)—” .
TCG> 1) =L

N=N+1

GE TG 160

END

SUBREUTING CANTOY)

CIUFLICIT INTEGER (A-7Z)

CEMMEN NoTC9,7)
IF(NCER«0) RETURN
ba 100 I=159

IJFCTCIs 1) eNELY D) Gﬁ @ 100

F=1
G9 T& 110
CGNT INUE

IF(NGEGQs1Y G& TO 200
D% 120 I=1,9 o
IFCTCLIS7) NEJF) GO TG .
G=1 _

G2 T% 130

CONTINUE ,
TCG7I)=T(FLT)

DI 210 J=1,7
T{F5J)=0

N=N-1

RETURN

-END

SUBRGUTINE PLS?
IMPLICIT INTEGER CA-Z)
CEMATN NaTC(957)

D& 100 I=1,9

DG 100 J=1,7

TCI, =0

N=0

RETURN

END

SUBROUTINE LIST(CIY’
IMPLICIT INTEGER (A-7)

- COMMEN NoT(9,57) , ‘
DIMEN ISION X(q);@(o):bI(S:A;?)

L)

S IFINGEQCOD ”iITF (IOu:ﬂOﬂ)
200

FaiMAT CLH 5 " NULL NET ')
DG 110 I=1:9
IFCTCIL 1) AEGe0) Gu TG
F=1

GG TO 120

CONTINUE
RETURN
CONF=T(F»1)




159,000
159+ 5060
160000
1604500
161000
161.050
161100
161.150
161+ 180
161.200
1614300
161.500

1¢2.000 .

1624500
163+ 000
1634500
163.700
163.800
163850
1634900

lé4.c00

300

210

140
220

D@ 130 J=R,6

42

IFCICR,J)eNES1) GE TE 130

I=I+1

XCId)=J-1

C@NT INUE

MM=0 B

DB 300 J=1s4 T ‘
IFCCIC15J51)/10.NE-CBENFY GB TO
MM =M+ 1 : ' ’ ‘
CCiMI=J

CZNTINUE - . . o
WRITECIOE,210) CHNF I C(X(KIoK=12I)5 (CCKY»K=1oMM)
FORMATCIH »'CONF  *512,' NGDES '>NIZ,' CHANNELS'5S5I2)
F=T(F>7) . S - ' ' o
pP=p-1

IFC(P.EQ.0) G& TG
GO TG 120 , R :
MRITECIOS,220) CCTCIs )5 J=157)51=154)
FORMAT CLH »712) - o .
RETURN '

140

~ END



APDENDINX 2

PRELIMINARY REPORT ON_THLHCONFHRHNCING'NXPHRlMHNTS

During the paét several months two éxperiments in teleconferencing
have been carried on at Carleton University with the financial support
of the Department of University Affairs of Ontario, Thesc experiments
were not a direct activity of the "Wired Scientific City Study",
however, the results are pertinent, The purpose of this appendix is_
to report on the existence of the work; a separéte.report will describe
the experiments and the results thereof in_some detail,

The purpoées of the expefiments were two-fold:

(a) to determine individual and collective .

reactions to, and subjective impressions
of, communicating via this medium; and
(b) to determine techniques for efficient.
- and lively cooperation in the performance
of tasks, ’
Equipment was borrowed from Carleton University television and; while
a rather ad-hoc situation resulted, which was far from ideal in many

cases, real experience was gained with television communications,
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Experiment Number 1,

A two-way communications linkrwas estabiishéd betwéen two
Separateioffiées (See Figﬁre A-4). Lack of equipment restricted
this set-up so that only one participant could be yiéwed rather thén
both participants, By means éf thfee television monitors,\each'
participant was able to view: (a) his own writing spacé (i;e. his
own writing pad or_whétever visual display he wished to use), (b) the
writing space of the other participant, and (c) several different
picturés as displayed on the switched monitor. (For a list of possible
i.Pi¢?ures see Figure A-4), Tt should be notéd, hqwevef? that_the
pafticipanf Wés not_able to éelgét thé‘picture he:wiéhed td_view_on
‘the switched monitof.. Réther, a technician did the‘switching at the
main cpntfol unif which was located in a third rbom

Subjective 1mpre881ons of the pért1c1pants were favofable.
They were able to communlcate qu1te well, "and in a useful fashlon " The
superimposed 1mages maklng up a "common" wrltlng space seemed to
facilitate the task at hand- organlzlng and wrltlng a report » The
main conclus1ons of the experlment were that B

‘a) the system was easy to use; 1 '

it fostered intense’ concentration on the task
at hand; and :

~¢) that much work remained to. be done on the design
- of proper conferenc1ng terminals,
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1T I i ‘f%
P
1 Pry

Participant. I:

PI was able to see his own writing space, the writing space

of PEI as well as a switched monitor which enabled him to view:

‘himself

his own .writing space

‘the writing space of P

a superimposed imdge b% both writing spaces
to produce the "common™ or "shared" writing space

by means of split screen technlques, a combination
of the above,

Pafticipant I1:

-

PIi was able to see his own writing Space,»the-writing space

of"Pi as well as a switched monitor which enabled him to view:

.‘PI‘

his own writing space

~ the writing space of Py

a. superimposed image of both writing spaces to
produce a "common' or "shared" writing space

by means of split screen techniques, a comblnatlon '
of the above, '

FIGURE A&4:}:A TWO-WAY COMMUNICATIONS'LINK"
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Experiment Number 2,

At a later‘stage, a three-~way communications network‘was
set up in a laboratory (See Figure A-5) to explore the subjective
impressions and task facilitation of communicating by means of
television, With six television monitors, each participant‘was'able
to view the other two. participants (i.e. viewing spaces) and three
writing spaces‘which;included his oWn, A switched monitor provided
various combinations of~pictures but was at'the.control.of the
~technician or the experimenter.

The 1nvest1gators were also 1nterested in gatherlng 1nformatlon
about the part1c1pantsr use of the wrltlng space as compared to the -
v1ew1ng space when they used it and why they used it,

Observatlons were made by means of v1deotap1ng each of the
participants durlng the sesslons, and e11c1t1ng.responses to- questions.
asked- of the part1c1pants after the sessions. The observations'made »
and the op1nlons collected when, examlned w1ll have 1mp11catlons for
further research This examlnatlon is not complete at this time.

Two 1mmed1ate general reactlons to “the. experlmental set-up on
the part of the part1c1pants were:

(a) the screens were too w1dely separated for

' comfortable viewing. (Separation was
essential for purposes of recording by
means of videotape for later analysis.)

(b) headsets were most annoying at times and

- distracting. (Headsets were necessary

due to the high level of noise from the

air conditioning in the_laboratory, and

to reduceé the possibility of feedback).
Again, the experimental system was considered effective and relatively

easy to use,
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Each participant was able to view:

_(a)_‘Both of the other partlclpants

(b). His own writing space ‘

(c)* The writing spaces of the other partlclpants

(d) . By means of the switched monitor under the control

- of the technician or investigator: o
(a). Himself
- (b) Himself and one other partlclpant :

(c) Both of the other participants
(d) Superimposed image of all three partlclpants

(e) His own writing space .
~ (f) His own writing space plus that of another
-participant
(g) The writing spaces of the other two partlclpants :
(h) Superimposed image.of the three wrltlng spaces
- (1) . Combinations of the above, : -

FIGURE A-5: A THREE-WAY COMMUNTCATI ONS ‘T.INK -




e
The investigators at no time.havé,attempted to set-up én
environment thﬁt could be foreseen as the»ﬁtypicai" térmipél of the .
wired cify complex. -Rafher, they made use of ﬁvailéble'toievision |
equipmént in a limited pilof study in an éffort fo'detérmine,reactions
to cbmmunicating via telévision in order to_ascertain information and
. clarify their ideas for ingoxporation'inté directives for future

reseaxrch..
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APPENDIX 3

PLANS FOR LOCAL SYSTEMS DEVELOPMENT AND RESEARCH

UNIVERSITY MEDIA CENTRE PLANS

The local telev1s10n systems at both the University of

Ottawa and Carleton- Un1vers1ty are related to the Univer81ty Media

‘Centres. The Centres are concerned with the full range of audio-

visual materialland equipment, as well as television distribution.

At the University of Ottawa, the.Media'Centre mill be-
located in the new Central Library. Sufficient conduitS'will he
placed in all future buildings (and is being placed in all now under'
construction) to ensure that telev1sed material: may reach any location
in which it may ever be de81red ‘ The condu1ts-1n each bullding will
termlnate in an. equipment room close to the serv1ce tunnels which
1nterconnect all buildings It is the 1ntention of the Media Centre
to convert all of the present Visual material now on slide~tapes
and films to Video tape recordings “and to 1nst1tute a demand disburse—
ment scheme similar to IRTV, | |

The Media Centre at:Carleton University is presently in the
planning stages. ‘It will serve theAfunctions of the_preSent Instruction
AidsADepartment Carleton University TV, and the<educational»requirements
of the School of Journalism, The Centre'will include two teleVision -
studios, one containing the present black and white equipment whlle

the second will be colour equ1pped.< The Centre w1ll also contain

facilities for the storage and distributionvof audio—Visual‘materials

and equipment and auxiliary services associated with television and film

production,
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. : : Carleton's. Media Centre will also be.:the‘_'central' 4'
distribution. p01nt for a V1deo cable system, wh1ch presently ex1sts i
. in a rud1mentary form, Other than course broadcasts, suggested
" uses for a two—way v1deo system have 1ncluded 301nt experlments J
in speech process1ng, counselllng serv1ces assoc1at1ng w1th the
'Computlng Centre, and d1str1but10n of computer graphlcs from the ,:-

video-desk system assoc1ated w1th the central_computer;.v_tf'

COMMUNICATIONS RESEARCH GENTRE

The Communlcatlons Research Centre 1s developlng plans
for the pursult of act1V1t1es 1n two d1rectlons, v1a, d1g1ta1
communlcatlon networks‘and v1deo graph1cs. The establlshment of
- a wide-band network for the w1red clty would allow eXPerlmental - ": :;:‘-f
. | | 'd1g1ta1 networks to be 1nterfaced w1th and to make use of th1s fac1l:Lty -
| for experlmental purposes In the longer term experlmental work |
. in d1g1tal communlcatlons could be comb1ned w1th stud1es of termlnal
.equlpment in the v1deo graphlcs programme. |
A complementary 1nterest ex1sts 1n"evaluat1ng ‘the effectlve—l.:
ness of Varlous v1deo graph1c termlnal equlpment and technlques in d ivi R _f
promotlng the effectlve transfer and use of 1nformat10n : ThlS applleS :‘,f - _ﬂ
~on one hand to computer or1ented appllcatlon such as.1n 1nteract1ve S |
loop systems and on the other hand to more d1rect communlcatlons between; a
1nd1v1duals v1a such fac1lltleS as v1deo phones in. teleconferenc1ng |

hookups, remote seminars ete.:




If the W1red Sc1ent1f1c City proposal were 1mplemented as’
well as using the network to promote research act1v1t1es w1th othe1
partlclpatlng organlzatlons, CRC could establlsh 1mproved communlcatlons
between Shlrley s Bay and Department of Communlcatlons headquarters
-~ in Ottawa and explore such thrngs as remotedattendance at<un1vers1tres

and remote participation at seminars,

RESEARCH IN INFORMATION SYSfEMé AT CARLETON UNIVERSITY.

. The Systems.Engineering Division of'tne_Facultyvof Engineering
at Carleton‘University.hasehad a researchnprogram in eommnnications,
control, digital systems, andxcomputers fOr‘seneral:years;”‘The Division _
has had'eommon interests in~0ptimization; signal processing, and computer
applications, and is responsible for the Computer‘Science‘program.

The present theme‘of-the.Division‘s researeh‘may be descrioed
as Information Systems‘Enéineering, in addition to the_”Wired'Seientific
VCity Study" members"of the‘biVision;are.engaged_in document_retrievai :
systems with Energy, Mines, and'Resonrces; experiments With Project 91
at BellANorthern‘Research; communications.researeh with‘the Communications.
Research Centre mu1t1stat10n teleV1s1on conferenc1ng.experrments,
audio loop equallzatlon research; wrltlng-tablet development talkback
telev1s1on tcachlng systems and other act1V1t10s supported by the
Ontario Department'ot_Unlverslty Affalrs;:speeeh;procesS1ng; and animated

computer graphics,
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APPENDIX 4

IMAGE INFERLEAVING FOR WRITING SPACE DISTRIBUTION

Since images of mritiné,surfaces are‘nsuallyAdisplayed for
considerable lengths of time wlthout being changed; and since.it is
often desirable_to meld several images'together, the following scheme
has Been proposed to make more efficient ase of the;availableAvideoA
channels, | | |

- Each writing surface is televised in the normal manner, but
frames from each camera are success1vely transmltted in a time-
division multlplex manner, Thus, a s1ngle v1deo ohannel can be used
for the writing space, and relatlvely 1nexﬁens1ve telev1s1on equipment :
may stlll be used. These technlques are used in some closed 01rcu1t
telev181on systems now, as at the MITRE Corporatlon, Bedford Mass

Technical problems arise in the synchronlzatlon of the

'.multiplexlng and demultlplex1ng{ but these may be overeometln any
©_ number of Ways,‘e.g;'by use. of a synchronizing signal'transmitted
sub—audio on.the'voice circuits. Such a s1gnal w0uld undoubtedly
fa0111tate the operation of the.entlre network 1n any event ‘Other
problems arlse in the matter of user acceptance; resolutlon, intensityi
and‘contrast, flicker rate,.strobosoopio effects,.and‘so on, |

Image-multipleging and other means_of creating a common‘
writingispaoetare subjects ' for continuing Investigation~in Catleton's

telesynesis research program,



APPENDIX 5

FACSIMILE: A MEDIUM FOR A WRITING SPACE

Video writing spaces, in various configurations, as well as
, modifications to such, have been discussed previously (See Appendices

2, 4). The following are suggestions for alternative and/or

'supplementary writing spaces
Two of the most popular (and avallable dev1ces at the ‘moment
are the telewrlter (Telescrlpt) and the telecopler (Xerox), whlch are
_descrlbed in the 1ncluded data sheets
The telewrlter uses ordinary phone lines to transmit a message
from one paper to another, a movement of the pen on the sender s pad is
dupllcated by the wr1t1ng arms on the recelvers‘ pads.
' : '. . At the present time, the telewriter could be used as a writing
space; however, replacement of the video writing space by the telewriter
is not advisable for the following reasons:
'l) Only one person can be transmitting at any one time,
2) Some control would have to be exercised on the net,
" which would approximate the "switching" of humans
(e.g. "0.K. John it's your turn now.™). This could
‘prove to be distracting and inhibiting,
3) It is not accurate enough to perform all the: functlons
-that are requlred in the pllot network
' The Xerox facs1m1le transcelver (telecopler) takes approx1mately

two minutes to transmlt an 1mage of the same size as the video wrltlng

space2; ThlS delay, coupled w1th the further dlsadvantage of allow1ng

L Telescrlpt is the reglstered trademark of Bell Telephone Company' s

telewrlter.,

In the experlments conducted at Carleton (See Appendlx 2), best results
. were obtalned if a sheet of paper 8 12 wide by 5 % inches long fllled
the screen. \ o . L




Jel2serirt service

receives message

e costs less than a. two-unit transm|tter -and
recelver

° provudes a permanent written record of the ongl—
nal message and its reply. :

e ideal for two-way instantaneous written Com-

munications.
: @Q
Rl
SN
- .I’ELESCRI AANSRAITTER
. speeds onewanicétio‘hs”as you write

— handwritten messages, sketches, 'orders
. sent anywhere — any distance — to.a number -
of receiving unlts

TELESCRIP RRudAVER

° automatmally and accurately reproduces any
message or sketch mstantly asit |_sA__be| ng written.

- non-attended feature frees personnel for ._o,"cher |
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Copied from Bell Telephone Brochure SP65~94E/REV/P6 COTSI




“Kerox 400 Telecopier -

. 1. Send/Receive Switch. One. touch readles the 400 for .
4 nanqmlssuon or recephon

2. End-of-Message Slgnal A special sensor activates'th'is

repetitive buzzing signal, to advnse you transmission has
been completed.

3. Front Cover Easily opens for insertion of original doc-
ument before transmission, or recordmg paper before
reception. :

4. Copy Position lndlcator Shows exact pomt on docu-_'
ment where - ‘copy:is being transmitted or received. Sim-
plmestransmlssmn of partial-page documents

5. Speed Mode Switch. A touch readies the 400 for six-
minute or four-minute operaluon

" 6. Telecoupler. Insertion of a standard telephone hand-

set activates automatic transmission or reception. Re—
moval of the handset deactlvates the umt

Specifications

Width, 18%": Depth, 13%"; Height, Weigm,

18 lbs.

Electrical Requirements: 120 voits /\C 60 cycles, smgle
phase, 2 wire plus ground.

'

Input Material: 81" x 11" maximum' no minimum

Output Malerial: Standard- suze 8‘/2" x11" recordlng paper.

Transceiving Speed Three inches per minute (up to 280 -

words of single-spabed typewrittén information, or
graphic matter of comparable size), producing an 81," X

11" page in four minutes. Partial-page documents require

proportionately less time. Unit also operates at six minute

speed, providing compalablllty wnth all’ Xerox Telecopier
models.

Performa_ncé Verification: A handy self-t_est feature per-
mits spot checks to verify machine performance. .

Business Products Group. Rochesler, New York 14603

Xl——R@X " Xerox, Telecopier and Telecouplér are registered trademarks ol Xerox Corporation,
® 400 1s a trademark of Xerox Corporation. . ] .

Printed in US.A. ~ 610P3830.
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dnly one person to transmit at any one timé, felegatéé fﬁé use of the
telecopier as a supplement to rather than a feplaécméﬁt for th§ vido§
writihg SpaCé.  This facility would be dosirnblé; in‘qny‘eﬁuut, Loy
the distribution of a hard~copy of informﬁtion peftinént‘to a cdnference
or leéture.- |

Alfhough-it.appearé that the "video spaée"_ié.superior to the
telewriter or.the telecdpier; it has a serious handigap1Which iimité its.
foeCtivenessl——— it céﬁnot produée a‘hard éopy‘of a'compdéite televisidn
image‘withbﬁt the use of_rafhef:expensive»equipmenf?'suéh:és the

Tektronix 4602 Video Hard Copy Unif.‘



a highly versatile writing space,

B R RO

Chart 5,1 compares the featurcs of the threc writing spaces and

‘suggests the desired capabilities which should be incorporated in

features

high

'.Telecopier Telewriter Television | Tele
hérd copy yes yes - no yes
bandwidth narrow narrow _‘wide naxrow
.§ersatilify low . low - - high - high
simultaneous A Co. _ :
interaction .no - no - yes yes.
speed bf - | : '
interaction ‘very slow| slow fast - fast
price .moderate moderdté ﬁoderate

iA writing system - comprising slow-scan television with storage

oscilloscope displays and mdderately price& haxrd copy units'would'

. provide many .of the desired features.-
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APPENDIX 6

TERMINAL CONFIGURATIONS FOR THE MANY-TO—MANY_CONFERENCE

Suggestlons are made in this appendlx for conference

terminal conflguratlons suitable fOr 901nt~to~p01nt conferences

»1nvolv1ng up to elght partlclpants at each node,

Terminal 1, Figure 6-1, is the simplest toilmplement and
the least interactive. It is the closest to‘a normal conference
room in arrangement; ThereAare several ontions, for example,
optionll' L

Camera 1 (operator controlled) is used for close—ups on

.the‘speaker Camera 2.is used for blackboard viewing or the

viewing of written material by the insertion of a mirror in the

viewing path, Large monitors, on video projectors, ‘display the:
- corresponding images from the other conference room,

Option 1.2

_ Camera 3 is 1ntroduced to provide separate wrltlng space

'Optlon l 3

Camera 4 is added to prov1de a contlnuous wide angle view
of part1c1pants. ‘

Optlon 1.4

Video switching and mixing capablllty is 1ntroduced to
allow superposition of these images and/or incoming images.

Option 1.5

The large monitors are replaccd by a sct of small monltors
for every two participants.




Camera 4. Camera 1
Mon ’ Mon Zé:tiﬁ Mon
4 -1 -2
\ J
(;gs - -

- Operator
& :
Switching

Figure 6-1. Many~to-many conference terminal: Optioh l.%
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3 (written'

material)




Cost of Option 1.1

'Cameraé : 2 at
Monitors .2 at

Audio: microphones
' mixer
amplifiers

Total

Cost of Option 1,4
Cameras 2 aﬁ
_ 2 at
Monitors o 4. at
Video switch
Remote control
Audio ’
" Total

3900
250

4 at 50

© 3900

2800
250,

$ 7,800
o 500

8,300

200
500
750

. 1,450

$ 9,750

$ 7,800
5,600
1,000
1,600
1,500
1,450

$ 18,950

Terminal 2, Figure 6-2, a different arrangement éf thé_déSkS~

and two cameras, 1 and 2, viewing the four participants at each desk,

Camera 3 provides an image of the blackboard (or rear-projection

screen) and wriften‘material. Three small monitors provide the

corresponding images from the remote conference room for every pair

of participants.



.

BNGE

Blackboard or Rear-Projection Screen
i . . |

Cameras

Figure 6-2. Many~to-many conference terminal: Option 2.

\
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"Cost:
Cameras 3 at 3900 - $ 11,700
Monitors 12 at 200 2,400
Distribution Amplifiers 3 at 150 450
Audio _ o A - . 1,450
Total = - o $ 16,000

Obviously, there are many configurations, Little is known
about the effectiveness of these configurations, the ideal number of
cameres or monitors, Notice, however, that neither of the two
éuggested terminals place the control of a single»image\iﬁ the hands
-of the conference chairman or of the speaker, All participants are
in view et all times in all but Options 1-1 and 1-2, Thie iS~based
on‘a different "meeting model" than that used by the designers of
A"Videophoﬁe" conferences and which is believed to be mdre'usefel than

capture\of_the single image by the loudest sPeaker.






