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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through|ISO
technicall committees. Each member body interested in a subject for which a technical committee_has been
establishpd has the right to be represented on that committee. International organizations, governmental and
non-govgrnmental, in liaison with ISO, also take part in the work. ISO collaborates clasely with| the
Internatignal Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internatignal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted |by the technical committees are circulated to the member bodies for-voting. Publication ag an
Internatignal Standard requires approval by at least 75 % of the member bodigs*¢casting a vote.

In other |circumstances, particularly when there is an urgent market-~réquirement for such documents, a
technicall|committee may decide to publish other types of normative document:

— an I1$0 Publicly Available Specification (ISO/PAS) represents an agreement between technical expefts in
an 1SO working group and is accepted for publication if it is_approved by more than 50 % of the members of
the parent committee casting a vote;

— an I$O Technical Specification (ISO/TS) represents’an agreement between the members of a techpical
committee and is accepted for publication if it is approved by 2/3 of the members of the committee casting a
vote.

An ISO/RAS or ISO/TS is reviewed after three years in order to decide whether it will be confirmed for a
further three years, revised to become an |International Standard, or withdrawn. If the ISO/PAS or ISO/TS is
confirmed, it is reviewed again after asfurther three years, at which time it must either be transformed info an
Internatignal Standard or be withdrawn.

Attention|is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISP shall not be held responsible for identifying any or all such patent rights.

ISO/TS 16058 was prepared by Technical Committee ISO/TC 215, Health informatics.

Vi © ISO 2004 — All rights reserved
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Introduction

0.1 General
The field of telehealth encompasses a broad delivery of health related services using telecommunication

technologies

at a distance. One of the areas included in the field of telehealth is “telelearning” which deals with the_remote delivery

of healt} related educational content. This Technical Specification for Interoperability of Telelearning

been deyveloped on the basis of the needs of healthcare instructors and learners to deliver, health rela
learning| Its main purpose is to ensure that technologies deployed for healthcare telelearning can

support
specificgtion.
Through
optional
structure

out this document, specific words are used to indicate whether an itém'\is mandatory, reco
The usage of those words follows the guidelines in Annex G of ISO/IEC Directives, Part 2,
and drafting of International Standards.

0.2 Learning definition
Learning, in the context of healthcare, is focused on providing agpportunities for continued learning ir
health provider education and patient education. Types of learning situations include:

prof
med
pati

pssional development which covers upgrading and improving professional skills and knowledge,
ical education for physicians and other health care,providers,
nt education to enhance clients’ abilities to manage disease, e.g. cardiac disease, osteoporosis,

rounds for residents and continuing medical education,

conferencing and grand rounds_.which are clinical department focused and content is
departmental and visiting speakers,

multidisciplinary, patient or problem based teaching with a multidisciplinary team providing special
pertinent clinical problems or issues,and

other clinical, technical, educational and administrative teaching such as training for support aids,
diabetes clinics, general orientation, administrative meetings, discharge planning, just in time
computer training for regional employees.

0.3 Telelearning definition
Telelearping describés—a learning situation where the instructor and learners are separated by a
distance| Telelearning can be defined as follows:

“Teldfearning is making connections among persons and resources through communications te
learnjng-related purposes” (Collis, B. (1996): Tele-learning in a digital world, the future of distance lea

Systems has

ted distance

pppropriately
and deliver distance learning as well as interoperate with disparate telelearning syStems that comply with this

mmended or
Rules for the

the area of

acadlemic clinical conferencing where expert content is broadcast to receiving sites for purposes such as teaching

delivered by
st advice on

back clinics,
fraining, and

geographical

chnology for
ning.)

The generally accepted definition of telelearning also covers situations where instructor and learner interactions are

separated by both distance and time. For the purposes of this specification, telelearning describes “real-t
situations in which interaction between the instructor and learners occurs without substantial time delays.

© 1SO 2004 — All rights reserved
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0.4 Telelearning technology

Telelearning
Learner
Sy stem

Wide Area
Network
(W AN)

Telelearning
Instructor
Sy stem

Telelearning
Learner
Sy stem

Telelearning
Irearner
Sy’stem

Figure 1. Typical telelearning system

Figure 1 shqws the main subsystems of a typical telelearning system. An instructor uses a telelearning instructor
system to giye presentation to learners at remote learning sites.‘. The instructor and learner systems interfage with a
wide area ngtwork (WAN) to exchange information. The WAN can be a circuit-switched network, a packet-switched
network or al combination of both. It must provide sufficiedt’bandwidth and the necessary inter-networking ervices.
Telelearning|systems make use of two modes of communications:

e real-timelinteractive mode typically implemented;via videoconferencing technologies; and
o store-angl-forward mode typically implemented by electronic mail, file transfer or multimedia messaging systems.
[
The primary |component of telelearning uses real-time communications to transmit digitized visual, audio, textual and
clinical information between the sending. site and one or more receiving sites. Typically, this is accomplished through
the use of “rgal-time” videoconferencing/and document sharing technologies.

A secondary|aspect of telelearning/includes the use of store-and-forward communications for offline activities|such as
planning, scheduling, preparing,/archiving and evaluating telelearning sessions.

The use of gtore-and-forward communications to deliver telelearning content is not addressed in this spedification,
which focusgs on delivering real-time interactive learning sessions.

0.5 Telelearning workflow

A typical telelearning workflow is shown in Figure 2.

viii © ISO 2004 — All rights reserved
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From th

Figure 3|is the top-level use case diagram.

Figure 2..Telelearning workflow

Identify Find/Confirm Confirm Date Publicize Book Learner
Educational —» Appropriate —’ ; . —’ Sites on
Needs/T opics Instructors Book Bridge Session Bridge
T
I L
1
Determine Preview
Instructor Instructor
Needs Slides
T
I L
1
Bridge Connect Instructor Sites Distribute
N ‘— Instructor ‘— Arrival at 4— Lear nirg
Connection Peripherals Instructor Site Confirmed Materials
Lear ner Site Instructor Site CI:renat;rn:sr girfeesset Session Session
Connection ’ Cpir;_e;:ts ’ Microphones Proceeds ’ Evaluation
Muted
Bridge
Gonnection 4— Session Ends
Terminated

b workflow, top-level use cases are identified\to illustrate the context in which a telelearning sy4

tem is used.
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Course
Manager

/N Complete

Questionnaire

Session
reparatio

Learner

Learner site
technician

Instructor site
technician

Conduet Session

Instructor

Evaluate Questionnaires

Figure 3.~Telelearning top-level use case diagram

0.5.1 Courpe and session preparation
Telelearning [workflow begins with course and session preparation. Course preparation is typically a one timg activity
that is independent of the time or place where the course is presented. Session preparation occurs each [time the
course or a [portion of the courselis) delivered. The Conduct Session activity is divided into additional ude cases
representing|the instructor and learner sites that are described in the next section. A telelearning system is utilized as
part of the Cpnduct Session activity.

The actors wfithin the ovérall learning context are:

¢ourse-manager,

instructor,

learner,

instructor site technician, and
learner site technician.

Course preparation

i the educational needs of learners (e.g. staff and patients) are identified and topics for educational sessions
are chosen,

X © 1SO 2004 — All rights reserved
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iv.

appropriate instructors are found, their level of interest, qualifications and capabilities are det

their availability is confirmed,

and

Session

a)

NOTE Ideally this occurs 3 to 10 weeks before the session is held in order to allow time for instructor"and system
publicizing and attracting potential learners.

the

support technician are booked,

ermined and

the presentation needs of the instructor are determined and support is given for preparation of material, and

it is important that any slides that the instructor will be using are previewed for their suitability for telelearning

changes are made to ensure readability.

preparation
jate for the session is confirmed and the videoconference bridge (if required), telelearning-roon

and system

s preparation,

b) the $essions are publicized by various means (e.g. monthly calendar of events,.individual session flygrs),

c) learmer sites enrol for the telelearning session and the instructor.'site books additional ports on the
videpconference bridge,

d) onelday before the session is to occur, learner sites may be askeddforfinal confirmation, and

e) handglouts and evaluation questionnaires for the session are distributed to learners in advance of the gession.

NOTE ]jhe methods by which, and how far in advance of the session; the handouts and evaluation questionnaires gre distributed,

may vary

Conduct| session

a)

b)

c)

d)
e)
f)

g)

one

techpician gives an introduction to instructer'system,

the felelearning system support technician connects the instructor peripherals to the instructor systen,

the

bridge ideally 30 minutes before the session is to begin,

the learner sites connectto the videoconference bridge, preferably 20-30 minutes before the session

the

the

the

sesgion/(if needed, learner sites are dropped and cues are given to learner sites to mute microphon

hour before the session, the instructor arrives at the instructor site. The telelearning syd

elelearning system support technician turns on the instructor system and connects to the vide

tameras at thelnstructor site are pre-set to focus in on the instructor,
ameras\at the learner sites are pre-set appropriately and the microphones are muted,

5ession proceeds and the system support technicians monitor the session to ensure fluid mov

tem support

oconference

ement of the

es etc.). The

telelearning system support technician ensures that all peripherals are working and assists the instructor as
needed. In a multipoint telelearning session, the instructor site technician can change the presentation mode of
the multipoint control unit (MCU) bridge,

Example At the beginning of the session, the presentation mode is set to voice-activated to conform/welcome
the remote learner sites. When the session starts, it is changed to continuous-presence mode or presenter mode.

During the question period, it is then switched back to voice-activated mode.

© 1SO 2004 — All rights reserved
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h) all learners are encouraged to complete the evaluation questionnaire at the end of the session,
i) the session ends, and

j) the telelearning system support technician informs the WAN provider of the end-of-session, the videoconference
bridge is dropped and the telelearning system is turned off.

Learners complete the questionnaires after the session and learner site sends the completed questionnairgs to the

Complete qufstionnaires
instructor sitg.

NOTE This is|usually an offline activity.

Evaluate qugstionnaires

Course manager gives the completed questionnaires to the instructor for evaluation- \The course manager sends the
evaluations tp the learner site.

NOTE This is usually an offline activity.

0.6 Telelearning use cases for the conduct session activity
Further analysis of the workflow pertaining to the Conduct Sessioncactivity produces these use cases for the ipstructor
system and the learner system.

0.6.1 Telelparning instructor system use case

Xii © ISO 2004 — All rights reserved
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I

The insfructor system support technician (the technician) sets up the telelearning instructor system
e telelearningsession begins. The first phase of equipment setup includes:

before tH

16058:2004(E)

Instructor Swstem

Present Lecturs
(im0

Local Learner
==inchide==
i Show Transparency Slides
<<inelude==
-\-H-""\-\_
e
— —
2 Show Computer Slides
omchdesr Show Medical ubgés
‘_#_P__________—r Showr Iraages e _==inchide
e

structor Systerm Support Techracian

o Cormmmmy™
Controllonitor Equiprent

e
Immwm\ \-qq‘ilnmlmbb Shoows Coregater Graphics

==include== e

=

T
T
e
Tt
_‘-‘—\_._\__\_\-\_\-\

Showr Pre-recorded Video

Setup Equipraent

Comrmunicate

Figure 4. Telelearning instructor system use case diagram

joing through a checklist to verify that the system is functioning,
providing the instructor with an orientation to the system, and
Assisting the instructor in setting up the presentation equipment.

WA

(the system)

Example Putting the slide tray into slide projector, placing paper documents under or next to document camera,
connecting laptop computer to system and checking LAN connection for accessing presentation material.

Next, (typically while the local learners are arriving) the technician makes a WAN connection to the videoconference
bridge (for multiply learner site sessions) or remote learner site (for single learner site) and confirms that connections
to all telelearning learner systems are established. The technician may alternatively wait for a connection request
from the remote learner site if that was agreed upon in the session preparation phase.

©1S0 200

4 — All rights reserved

Xiii


https://standardsiso.com/api/?name=dd90431dfc3957d193d6d628f97b022b

ISO TS 16058:2004(E)

The technician ensures that one of the instructor system cameras is focused on the instructor and that another
camera is focused on the local learners. Finally, the technician switches on the instructor’'s microphone and signals
that the telelearning session is ready to begin.

Throughout the telelearning session, the technician monitors the status of the system and the videoconference
connection. The technician communicates with other system support technicians at the remote learner sites in the
background (e.g. through a text messaging channel), to control and adjust the instructor system accordingly to ensure
the smooth operation of the telelearning session.

The instructg
the instructo
captured voi
local learners

A lecture is
remote cont
provides a d
learners. A
surgical prog
and medical
may provide

draw the leafners’ attention to specific areas of interest.

Both the loc4

o

r gives the lecture to the remote learners via the telelearning instructor system. A microphene

’s voice while a video camera captures the instructor's movements and gestures. The system s

e and video of the instructor to the remote learner systems via the videoconference @©gnnectio
can hear the instructor’s voice on the speakers in the room as well.

sually presented using transparency or computer (e.g. MS PowerPoint®) slides.” The instructg
I, pointing device or keyboard to advance or reverse the slides as needed. The instructo
ocument camera to allow the showing of paper documents or close-up views of small objec
videocassette player is used to playback pre-recorded video (e.g.(beating heart, fetus mo
edure) to the learners. Frequently, healthcare lecture material inéludes computer-generated
images such as x-rays and ultrasound pictures that are stored.on’a computer. The instructo
the capability of allowing the instructor to annotate still images-or freeze-frame video images in

| and remote learners interact with the instructor by asking questions. The questioning process

moderation &

or remote le
and sent to
question.

effective me{wod of moderation involves the Instructor asking each site, in turn, if there are questions. Whe

When a telel
the remote |6

nd coordination so that learners from different sites dé/not attempt to ask questions simultaneou

rner posts a question, the learner's voice and image are captured by a microphone and a vided
Il connected telelearning sites so that learners-at all the sites can see and hear the person as

Captures
ends the
ns. The

r uses a

system
s to the
ements,
graphics
[ system
order to

requires
5ly. One
n a local
camera
king the

earning session ends, the technician{erminates the WAN connection to the videoconference bridge or

arner system and disconnects the(instructor’s presentation equipment from the instructor system,

Xiv
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0.6.2 Telelearning learner system use case

Learner System

(oo e
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,—f"_—“‘é/ ( View Presentation x}’_’f AN
( Lusk Ouestions \\) (%"‘\7__*__4(// Remote Learmer
c— //M /ﬂ Al L?\
/Uuﬁw Pre-recorded V1HPn _-\\f/ ,"f ;_L—_\
\k‘___

Vtew Images

-
) Setup equiproent
WA Comromuicate
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thmlﬂvtunitur ecpuiproent
thx - Learrer Systern Support Telhrocian

Figure 5. Telelearning learner system use case diagram

The leafner system support_technician (the technician) sets up the telelearning equipment before thqg telelearning
session pegins. The first phase of equipment setup includes:

- poing through@a-checklist to verify that the telelearning learner system is functioning, and
- pets a videg'Camera to get a view of the learners’ sitting area and mutes all microphones.

Next, (typicallyywhile the learners are arriving) the technician makes a WAN connection to the videoconfgrence bridge
(for muI|pIy Iearner site seSS|ons) or remote mstructor site (for single Iearner S|te) and confirms that a g¢onnection to
request from

the remote mstructor site if that was agreed upon in the session preparat|on phase.

When the technician receives indication from the instructor site that the telelearning session is about to begin, the
instructor’s video image is shown on a video monitor and the instructor’s voice is played on the speakers. With the
instructor's permission, the telelearning session may be recorded on videotape for viewing or reviewing by learners at
a later date.
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Throughout the telelearning session, the technician monitors the status of the learner system and the

videoconference connection. The technician communicates with the instructor system support technicia

n in the

background (e.g. through a text messaging channel) to control and adjust the learner system accordingly to ensure

the smooth operation of the telelearning session.

The instructor’'s lecture is received via the telelearning learner system. To enhance the learning experie

nce, the

learner system may provide video display capability that allows the instructor and the presentation to be viewed

concurrently._Such capability may include:

a) having gne video monitor showing the instructor and one video monitor displaying the lecture presentatio
includeq slides, images, documents and pre-recorded video, or

b) a large yideo display with multiple screen views showing the instructor and presentation material simulta
(e.g. picfure-in-picture or split screen).

If the instrugtor system provides the instructor with the ability to annotate images or freeze-frame video to
learners’ attention to the areas of interest, the annotation appears on the learner system’s presentation
monitor or sgreen with minimal time delay.

Learners at all sites interact with the instructor by asking questions. When a ledrner is ready to ask a ques
technician switches on a microphone and zooms a video camera to the questioner. If the microphone closeg
learner has yoice activation capability, the microphone is switched on automatically. The learner's voice a
image are shown on a video display at all connected telelearning sites\so that other learners can see and
questioner. [That video display is usually the same one showing the*instructor's image and therefore may re
use of picturg-in-picture or split screen to show both the questiongf<and the instructor. The presentation mate
be shown on the second video display so that if a question is related to a particular slide, image, document
recorded video frame, both the questioner and the presentation material may be viewed simultaneously. V)
conversation| related to the question is over, technician switches off the microphone and the video camera is
back out to get a group view.

n, which

neously.

draw the
viewing

tion, the
st to the
hd video
hear the
uire the
brial may
Dr a pre-
hen the
zoomed

When a telelearning session ends, the technicianterminates the WAN connection to the videoconference hridge or

the instructorf system.

0.7 Reference architecture

0.7.1 Gengdral
There are vdrious different telehealth’ systems and equipment implemented by vendors, hospitals and health

districts

itectural

VerS|on 4.0 - 21 June 2002]

hitecture
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Operational View
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Prescribe Standards and Cqg

Technical View

nventions

Figure 6. Architectural Views Relationships

0.7.2 (Qperational architecture view

The opg¢rational architecture (OA) view is a description of the tasks and activities, operational el
informat|on flows required to accomplish or support telelearning related services and activities. It contains
(often graphical) of the operational elements, assigned tasks and activities, and information flows requir
the delilery of these services. It defines the types of information exchanged, the frequency of exchange
and actiyities are supported by the information-exchanges, and the nature of information exchanges in de
to ascertain specific interoperability requirements.

0.7.3 Systems architecture view

The sysfems architecture (SA) view'is a description, including graphics, of systems and interconnections
or suppdrting, the delivery of telelearning services or functions. The systems architecture view typicall
multiple |systems link and.‘interoperates, and may describe the internal construction and operations
systems| within the archifecture. The systems architecture view includes the physical connection,
identific
perform

ince parameters (e.g., traffic bandwidth, mean time between failure, maintainability, availability).

0.7.4 echniecal architecture view

The technical architecture (TA) view is the minimal set of rules governing the arrangement, inte

ements, and
descriptions
bd to support
which tasks
tail sufficient

providing for,

shows how
of particular
ocation, and

tion of key noedes, circuits, networks, consulting platforms, etc., and it specifies system and component

raction, and

interdependen
specified set of requwements

The techmcal archltecture view prowdes the technlcal systems im
guidelines upon which engineering specifications are based, common building blocks are established,
lines are developed.

satlsfles a
plementat|on
and product

The technical architecture view includes a collection of the technical standards, conventions, rules and criteria that
govern system services, interfaces, and relationships for particular systems architecture views and that relate to

particular operational views.
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0.7.5 Telelhealth reference architecture

A telehealth reference architecture has been developed that includes aspects of all three architectural views. It is
intended to provide a broad grouping of related architectural components that can apply to all telehealth systems as a
high level basis and starting point. Figure 7 represents the telehealth reference architecture using a logical
representation and grouping of architectural and/or subsystems (components) that will compose the telehealth system.
In the context of this specification it is applicable to a telelearning system.
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Other Telehealth Systems
(Telelearning)
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(Telelearning)
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[ ] Technical/Systems lenponent

Operational Component

Figure 7. Telehealth reference architecture
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bsystems of the telehealth reference architecture are:

e the communications controller represents one or many processing units that allow its local devices to
communicate with other devices internal or external to the system. Considering the inherited need to network
these devices a network operating system is recommended as it covers most of the open systems interconnect
(OSI) layered model. This subsystem permits coupling with the software application enabling real-time and/or
store and forward processing of health related information,

are applications is a collection of software applications, scripts and APIs that allow the user t

e the soft
with a sp
e the input
Example]
e the outp
monitorin

e the envi
regulatio]
e the relig
requirem
e the train
process
the systq

ecialized software applications and the rest of the subsystems,

devices subsystem represents all analog and digital input devices used to provide data into.the
5 of input devices are computer mouse, videoconference camera and microphone,

ut devices subsystem represents all analog and digital devices used to provide ‘'data for

g, control, recording and archiving.
Examples video monitor, speaker and videocassette recorder.

ronmental and safety provides the physical requirements as captured\in various standa
hs to ensure a secure and safe operation of system components,

bility, security, maintenance and diagnostic represent system level quality factors like
ents; policy based mandated security settings and built in maintenan¢e and diagnostic requiremg
ng, policies and operational procedures are operational requirements establishing a define
and functional requirements. These requirements are non-physical but are required in order to|
m components in a specific medical environment.

interact
system.

hnalysis,

rds and

reliability
nts, and
d set of
operate

XX
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Health informatics — Interoperability of telelearning systems

1 Sc

This sp
telelearn
telelearn
telelearn
disparat

This spe
these sy

The spe
telelearn
This ma
downloa
material

It is recd
Figure 1
Howeve
Network
Interope

bpe

pcification addresses the technical and system components of the telehealth .feference arg
ing systems (see Figure 7). It does so by defining technical requirements tonroe’ satisfied for
ing system. A compliant system will help to ensure that the telelearning techndlogies deployed f
ing are capable of appropriately supporting and delivering distance learning as well as intero
b telelearning systems that are also compliant with this specification.

cification deals with both the telelearning instructor and learner systems and addresses the
stems to telecommunication networks.

cification also focuses on the use of real-time interactive communication in telelearning sessiong
ing lecture and study material are delivered and distributed*to all the learners prior to a telelear
ferial is usually delivered in non-real time using the store-and-forward communications mode

d, email, fax or postal/courier services. The use-of‘store-and-forward communications to de

is not addressed in this specification.

gnized that a telecommunications network isiintegral and critical in the delivery of telelearning

). In order for the telelearning systems_to interoperate, the network needs to provide cert
r, the network service requirement is diverse and complex and it is beyond the scope of this

Lrelated issues in the context of telehealth are discussed in the ISO Technical Report, 1SO
rability of telehealth systems and networks.

hitecture for
a compliant
br healthcare
perating with

interfaces of

. Most of the
ning session.
such as FTP
iver learning

bervices (see
ain services.
specification.
TR 16056-2
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2 Normative references

This Technical Specification incorporates by dated and undated reference, provisions from other publications. These
normative references are cited in the appropriate places in the text, and the publications are listed hereafter.

For dated references, subsequent amendments and revisions of any of these publications apply to this ISO Technical

uuuuuuuuu Eor1umndatad neaa—thao 1ot

gdition of

S eCfCatOI" anh aho maorat by amandmaaoant ond f. 1
p ITl | ullly WaeH llluulyulutuu H—tt u] aTTICTIOTTICTIC arfta TovIiotoTT. T o arigatct |\4|u|u||uuo, TTCTatc St 4

the referencgd document (including any amendments) applies.

ISO/IEC 880p-3

ISO/IEC 170p0:2004

ITU-T Recompmendation G.711
(1988)

ITU-T Recompmendation G.722
(1993)

ITU-T Recommendation G.723.1
ITU-T Recompmendation G.728

(1992)
ITU-T Recompimendation G.729
ITU-T Recommmendation H.221
(1993)
ITU-T Recommmendation H.22570

ITU-T RecommmendationyH.230
(1997)

ITU-T Reconllmendation H.231

Information technology — Telecommunications and information exchang
between systems — Local and metropolitan area networks — Specific
requirements — Part 3: Carrier sense multiple aceess with collision dete
(CSMA/CD) access method and physical layer:spécifications

Conformity assessment — Vocabulary and@eéneral principles

Pulse code modulation (PCM) of veice’frequencies.

7 KHz audio - coding within_64 kbit/s.

Speech coders: Dual rate speech coder for multimedia communications
transmitting at 5.3 and 6.3 kbit/s

Coding of speech at 16 kbit/s using low-delay code excited linear predid

Coding of speech at 8 kbit/s using conjugate-structure algebraic-code-e
linear-prediction (CS-ACELP)

Frame structure for a 64 to 1920 kbit/s channel in audiovisual teleservic

Call signalling protocols and media stream packetization for packet-bas
multimedia communication systems

Frame-synchronous control and indication signals for audiovisual systet

Multipoint control unit for audiovisual systems using digital channels up

[)

ction

tion

xcited

D
(2}

\U
Q

fo

4090t cJoik L,

ITU-T Recommendation H.233

ITU-T Recommendation H.234

Irgzu AOIVS
Confidentiality system for audiovisual services

Encryption key management and authentication system for audiovisual
services
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ITU-T Recommendation H.242
(1996)

ITU-T Recommendation H.243
(1997)

ITU-T Recommendation H.245

System for establishing communication between audiovisual terminals using
digital channels up to 2 Mbit/s.

Procedures for establishing communication between three or more
audiovisual terminals using digital channels up to 1920 kbit/s.

Control protocol for multimedia communication

ITU-T Recommendation H.261
ITU-T Recommendation H.263

ITU-T Recommendation H.281
(1994)

ITU-T Recommendation H.320
(1996)

ITU-T Recommendation H.323

ITU-T Recommendation T.120
(1996)

ITU-T Recommendation T.122
(1993)

ITU-T Recommendation T.123
(1994)

ITU-T Recommendation T.124
(1995)

ITU-T Recommendation T.125
(1994)

ITU-T Recommendation T.126
(1995)

ITU-T Recommendation T.127
(1995)

3 Terms and definitions

Video codec for audiovisual services at px64 kbits

Video coding for low bit rate communication

<

A far end camera control protocol for videoconferences‘using H.22:

Narrow-band visual telephone systems and terminal equipment.

Packet-based multimedia communications.systems
Data protocols for multimedia confetencing.

Multipoint communication service for audiographics and audiovisuag
conferencing service definition.

Protocol stacks for audiographic and audiovisual teleconference
applications.

Generic conference control.

Multipoint communication service protocol specification.

Multipoint still image and annotation protocol.

Multipoint binary file transfer protocol.

For the purposes of this SO~ Technical-Specification, the fottowing definitions apply-

3.1
centralized multipoint conference

A call in which all participating terminals communicate in a point-to-point fashion with an MCU
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3.2

COder/DECoder
COmpression/DECompression

CODEC

hardware and/or software used with interactive video systems that converts an analog signal to digital, then

compresses it so that lower bandwidth telecommunications lines can be used

NOTE The signal is decompressed and converted back to analog output by a compatible CODEC at the receiving end. The

compression 1

3.3

composite \
a video sign
connectors g

3.4

hethod (algorithm) may be proprietary or standards -based.

ideo

nd color-coded yellow

conformity assessment

demonstratid

NOTE C

does not guargntee interoperability of systems.

3.5

decentraliz¢d multipoint conference

a conference

3.6

input devicg
an analog ar
information t

3.7
interface
a boundary 4

NOTE Ar
communicatio

3.8

b the telelearning system

cross which two systems communicate

N between two software systéms.

interoperabllity
the ability off two or more systems (computers, communication devices, networks, software, and other information
technology componenis) 'to interact with one another and exchange information according to a prescribed nfethod in
order to achigve predictable results.

3.9

n that specified requirements relating to a product, process, system, person or body are fulfilled

in which the participating terminals multicast to all other participating terminals without an MCU

al combining luminance, chrominance and synchronization data on a single coax_cable using RCA

nformity to a set of specifications is a prerequisite to interoperability. However, conformity to the specificatipns alone

d digital device used to configure and control the telelearning system or to provide audio, videg or data

interface might be a hardware connector used to link to other devices, or it might be a convention used to allow

interoperability testing
an assessment of the ability of two or more systems to interact with one another and exchange usable electronic data

NOTE As conformity to the specifications alone does not guarantee interoperability of systems, interoperability testing is
required to assess the ability of two or more systems to interact with one another and exchange usable electronic data.
Interoperability testing does not include assessment of performance, robustness or reliability nor does it measure the conformity of
an implementation. Two systems can be interoperable but still not compliant to the standard or specification.

© 1SO 2004 — All rights reserved


https://standardsiso.com/api/?name=dd90431dfc3957d193d6d628f97b022b

ISOTS

3.10

16058:2004(E)

multipoint conference
a conference between three or more terminals, which may be on the LAN or on the circuit switched network

3.1
specifie

d requirement

need or expectation that is stated

NOTE Specified requirements can be stated in normative documents such as regulations, standards
specificafions. Specific requirements are intended to define some feature of a real implementation and offér\thg
testing.

3.12

system

an aggregation of end products and enabling products to achieve a given purpose

3.13

telehealth

the use |of telecommunication techniques for the purpose of providing telemedicine, medical educatior
educatign over a distance

3.14

telemedicine

use of g
across g

3.15
testing
determir

requirenments, according to a procedure

NOTE
which ing
product p

3.16

videocgnferencing

electron
commur

over disfance for meeting/between dispersed sites

4 Ab

dvanced telecommunication technologies to exchangeihealth information and provide health ¢
eographic, time, social and cultural barriers

bf conformity
ation of whether one or more characteristics of an object of conformity assessment ful

“Testing” typically applies to materials,\products or processes. The primary output of conformity testing i
ludes the specified requirements, the ‘actual results of testing, and the conformity status (i.e., whether of
assed the test).

c form of communications that permits people in different locations to engage in face-to-face aug
ication. Also, a cellection of technologies that integrate video with audio, data, or both to conve

breviations

CIF

and technical

e possibility of

, and health

are services

fils specified

5 a test report,
not the given

io and visual
y in real-time

Common Intermediate Format

CODEC

DOD

P

COder/DECoder (also COmpression/DECompression)
Department of Defense (USA)

Internet Protocol
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ISDN Integrated Services Digital Networks

ITU-T International Telecommunications Union — Telecommunications
LAN Local Area Network

MCU Multipoint Controller Unit

NTSC National Television Standards Committee

QCIF Quarter Common Intermediate Format

RTP Real-time Transport Protocol

SW56 Switched 56 Network

VCR Video Cassette Recorder

WAN Wide Area Network

5 Telelearning instructor system

5.1 System| context
The primary| purpose of the telelearning instructor system is*“to provide the physical and functional environment
through whigh a healthcare educational presentation is delivered to remote learner sites. The context diagfam of a
conceptual t¢lelearning instructor system is shown in 0. Itis‘a physical view of the instructor system.
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Telelearning Instructor System
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camera p television/video
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Document controller | @
camera > Co_mputer
display
" Video Remot
cassette > 02:1?0?
layer
P2y device
""""" 35mm
slide > ;?t’:;
rojector -
erol device

The majn subsystem of the conceptual instructor system is the communications controller, which
possibly| two telecommunications networks and a number of information input/output subsystems. Th
input/oufput subsystems are_considered internal components of the instructor system as they resi
The telecommunications networks are external to the instructor system. The interfaces
networks$ and the communications controller of the instructor system are described and specified in the

boundary.

Mandatory
component

Optional
| component !

Circuit-
switched
network

Packet-
switched
network

Figure 8. Telelearning instructor system context diagram

system interoperability chapter.

A vendqr's implementation may have each subsystem as a stand-alone unit, or may integrate a nt

subsystTms as a single unit.

interfaces to
B information
de within its
between the
‘Telelearning

mber of the

NOTE

It is not the intent of this specification document to dictate the implementation of the instructor system. Rather, this

document captures the functional and technical requirements of each subsystem with the purpose of providing the vendors with
sufficient design guidelines while maintaining the focus on interoperability with other systems.
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5.2 Communications controller

Microphone
interfaces (2)

Speaker
interfaces (2)

Audio line
output interface

h 4
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The commur
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interoperabil

5.2.1 Net
5.21.1 G
A network
communicati
set-up, monit

- Video cassette
Video camera recorder interface
Teraces [2) - .‘ -

Video TeI§V|S|lon/V|deo
Video cassette itch — » monitor interfaces
: switcher )
player interface »>
35mm slide

project interface
Computer display Scan Audio/video

input interface converter CODEC

Computer display
output interface

v

Packet-switched
hetwork interface

Remote control

device interface

Network
controller

Pt

Text entry

device interface

v

Circuit-switched
network interface

Figure 9. Instructor system:communications controller context

ications controller allows internal input and output subsystems to communicate with one anothe
felecommunications system. It decodes data received from the telecommunications system an
information to the appropriate output-subsystems; it encodes information from input subsysts
coded data to the telecommunications system.

bl requirements and recommendations of the communications controller's components are outlin
tions while the interface~requirements and recommendations are detailed in the telelearning
ty clause.

rk controller

neral

ontroller directs the flow of data and signals among the internal processing components
bns controller and the external telecommunications networks. It has a user interface that allows
or and_control the operation of the communication controller.

5212 R

[, or with
i directs
ems and

ed in the
system

5 of the
h user to

iremen nd r mmendation

The communications controller shall have a network controller. The network controller:

a)

t
t

i)
i)

shall have a real-time clock, as follows:

he real-time clock shall allow the date and time be adjusted, and
he real-time clock shall maintain date and time adjustment over power on/off cycles.
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b) shall support one remote control device,

c) should support one text entry device,

d) should support one computer display output device,

e) shall support connection to a circuit-switched network, and

f) shal

522 A

5.2.21
An audi

over a t¢lecommunications network. It also decodes far-site audio/video data received from the telecon

network

5.2.2.2

The con
CODEC
a) shal

b) shal

c) shal
from

d) should provide 2 television/video monitor outputs for the separate display of local and far-site video.

5.2.3 \

5.2.3.1
The con

A video
as outgd

support connection to a packet-switched network.

\udio/video CODEC

General
b/video CODEC encodes signals from local audio/video input devices into formats:suitable for

into signals suitable for playback on local audio/video output devices.

Requirements and recommendations
hmunications controller shall have an audio/video CODEC to support videoconferencing. Thg

provide Acoustic Echo Cancellation (AEC),
provide Automatic Gain Control (AGC),

provide a minimum of 1 television/video monitor, dutput for the combined display of local and
a videoconferencing session, and

[ideo switcher

General
munication controller interfaces\with various video input devices, including:

videoconferencing room ¢amera(s),
Hocument camera,

B5mm slide projector;
videocassette player, and
computer graphies card.

switcherallows the selection of video input source. It directs the selected source to the audio/v
ing videoconference video source and/or to the local television/video monitor(s).

transmission
hmunications

audio/video

far-site video

deo CODEC

5.2.3.2

Reaui | I Jati

The communication controller shall have a video switcher. The video switcher shall:

a) support a minimum of 6 video inputs, and

b) be capable of directing any one of the video inputs to both the audio/video CODEC and a local television/video
monitor.
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5.2.4 Audio mixer/amplifier

5.2.4.1

General

An audio mixer/amplifier is used in medium to large room installations where 2 or more learners attend a telelearning
session. The audio mixer/amplifier allows the selection of audio sources from the microphones, the audio input line

and the aud

io/video CODEC.

audio/video CODEC as the videoconferencing audio source.

5.2.4.2 R
The commur]

a) shall sup
b) shall sup
shall pro

shall allo

should g
microphd

shall allo

should b
a compo|

5.2.5 Scan

ications controller should have an audio mixer/amplifier. The audio mixer/amplifier:

port a minimum of 2 microphone inputs,

port one audio line input,

EXAMPLE Audio from a video cassette player goes into the audio mixer/amplifier's-audio input line.
vide acoustic noise reduction,

W the gain of each input channel to be separately adjusted manually;

rovide an automatic detection and activation of microphones’ closest to the person speakir
ne automatic detection and activation feature should allow.manual enable or disable,

W the gain of its audio output be adjusted manually, and

b capable of mixing audio from the far-site via the-audio/video CODEC and a local microphone tg
site audio signal as the line-level audio output.drispeaker output.

converter

5251 G

A scan converter converts computer video graphic adaptor output to television video signal suitable for show

television/vi

5252 R
The commur]
a) shall con

b) should c

for input

5.3 Telelea

neral

0 monitor.

quirements and recommendations
ications controller shall'have a scan converter. The scan converter:

vert the graphics @daptor output signal VGA (640x480) for input to the video switcher, and

bnvert the graphics adaptor output signals SVGA (800x600), XVGA (1024x768) and SXGA (12§
to the video switcher,

5.3.1

General

ning ‘'software application

It directs the selected source to the speakers, the audio output line and/or the

g. The

provide

ingon a

0x1024)

The telelearning software application permits interaction through a software user interface to facilitate learning
administration (e.g. scheduling, registration, billing, and evaluation), WAN connectivity, delivery of multimedia content
between learning sites and session technical support.

The telelearning software application may consist of a single software application or comprise of a number of
separate integrated software applications.

10
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5.3.2 Requirements and recommendations of WAN connection/disconnection software

Telelearning sites are connected on a WAN.

In allowing connection and disconnection to the WAN,

application:

a)

b) shall allow the user to establish a WAN connection by the selection of a pre-programmed site name

c) shall allow the user to create and edit speed dial numbers and phone book entries within the (phoneb
to establish a WAN connection,

d) shodild provide the ability to automatically connect to a designated site on the WAN at apreset time,

e) shall| provide the user at both the calling and answering sites with receive audible and/or visual ind
statyis including ring/busy indication, connection pass/fail, and disconnection indication,

f) shal| provide a privacy function that will enable the user to enable/disable‘the transmission of local
time| during a call,

g) should provide a privacy function that will enable the user to enablé€/disable the transmission of local
time|during a call,

h) shoyld provide an auto-answer function that will enable the"User to enable/disable the ability of t
autgmatically answer an incoming call after a specified number of rings or time limit,

i) shall close or disconnect all WAN connections initiated by any software application when the m
appljcation is closed,

j) shall clearly inform the users by displaying an error message if the WAN is unavailable or the system
discpnnected, and

k) should provide the user with instrugtions on how to troubleshoot WAN connections and/or how to req
WAN is unavailable or the system has become disconnected.

5.3.3 AN bandwidth control software

5.3.3.1 | General

The bandwidth between-two points connected for real-time communications is dependent on the physicd

of the WAN medium being used. Some communication sessions may require higher audio quality at th

video quality, or vicé versa.

5.3.3.2 | Reguirements and recommendations

The sys‘em shall provide WAN bandwidth control software. The WAN bandwidth control software:

the software

shall allow the user to establish a WAN connection by directly entering the destination site name or number using
text or numerical entry,

phone book),

ook) in order

cation of call

audio at any

video at any

e system to

ain software

has become

onnect if the

| capabilities
e expense of

a) shall allow the users to manually display and select from a list of available connection bandwidths,

b) shall allow the users to display the current connection bandwidth during connection to the remote site,

c) should allow the users to select the target frame rate for transmission of video,

d) should allow the users to select the picture resolution for transmission of video,

© 1SO 2004 — All rights reserved
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low the users to select the video compression algorithm for transmission of video,

low the users to select the audio compression algorithm for transmission of audio,

specification,

should a

low the users to receive an indication of negotiated parameters for audio, video and data tran

and

should p
could no
disable t

5.34 Contf

5341 G
Telelearning
video and st
presentation
real-time aug
computer or

NOTE
learners witho

- motion
material)
- static d
computer

The use of viq
real-time with

Another consi
instruction). T
envisioned to

In the first app

Tq

rovide a notification to the users when the selected audio, video and data bandwidth(¢ontrol
be negotiated with the remote systems. The software application should allow the users to en
ne generation of the notification.

nt delivery software
neral

Il images in the context of a real-time, point-to-point or multi-point learning session. The quali
is very important, and minimal system delay is highly desirable. The telelearning system incg
io/video conferencing supplemented with switched video presentation of digital images from a
high quality document camera.

lelearning content is delivered in “real-time”, that is, in such aqway that interaction occurs between the instr
Lt substantial time delay. The content to be delivered can be-categorized as:

budio-video that captures the actions and words of session participants in real-time (includes live and pre
and

ata that supplements the motion audio-video (includes paper documents, 35mm slides, stored digita
presentations, X-rays, and photographs).

eoconferencing technologies and standards provide a way to capture, transmit and display both types of
b reasonable level of quality over low-to-medium bandwidth network connections (e.g. ISDN).

Heration is the simultaneous presentation of content and live video on the learner system (i.e. at the site
Meet this need.

roach a high quality freeze frame image is captured and transmitted to the learner system briefly interruptin

video presenta

live video tra
instructor on a
instructor vide
is that it is not

The second p

tion of the instructor)On the learner system the freeze frame image is buffered and the instructor system
smission. The learner system then displays the still image on one monitor and the live video presentati
second displayamonitor. The advantage of this approach is low latency and good synchronization of conter
b with good image resolution (704 x 576 with H.261 Annex D freeze frame). The main disadvantage of this
currently-adapted as a standard.

ossibility for simultaneous presentatlon of content and |nstructor V|deo is the use of a T.127 file transfe

is accomplished through the use of videoconferencing technology to transmit and display audid,

should allow the users to select the target data rate for transmission of in-band data using the ITU-T T.120

mission,

settings
hble and

motion
ty of the
rporates
portable

uctor and

recorded

images,

ontent in

receiving

his is important to keep the jinterest of learners and generally enhances the learning session. Two approaches are

g the live
returns to
on of the
t and live
approach

[ over an

e remote

site. Dlsadvantages of this approach are the delay to send the content image and the impact on instructor video durlng the content

data transfer.

The use of T.120 protocols and services to support applications such as whiteboard sharing, annotated image exchange, hard
copy image exchange, remote computer application piloting and screen sharing are optional.

12
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5.3.4.2
The software application shall deliver the telelearning content. The content delivery software application:

Requirements and recommendations

a) shall provide user configurable presets that allow selection of pre-defined equipment settings including, local
video source, room camera settings, and audio source selection,

b)
c)

d)

f)

g)
h)

)
k)

should support user input from a remote control device,

dshzllll support point-to-point and multipoint communication modes,

shoyld support the capture of high-resolution digital images. The captured digital image_shall be

follo

shal

shal
the
with

shoyld provide a means for disabling audio delay compensation under user or application control,

shal

sep

shal

con

shal
a po

shal

bridge (MCU) during a multipoint call, and

shal
simy

shoIId support the capability to simultaneously display a freeze frame image and live video from a rq

sho:tld provide the capability for théruser to blank (disconnect) video inputs at anytime after the estab

wing formats:
) BMP,
i) JPEG, or
i) TIFF

provide the capability to control the volume of the received audio from the remote site during a g

n one of the

onnection,

provide the user with the capability to select the transmission of video from one of the listed vidg¢o sources to

emote site or sites, e.g. room camera(s), document camera,video cassette player, personal cd
scan converter,

support the concurrent transmission of audio and\freeze frame video images,

rate display monitors,

provide the capability for the userto.mute audio inputs at anytime after the establishment of a ¢

ection,

support the concurrentlocal display of video transmitted to remote site and video from the remo|
int-to-point call,

support the eoncurrent display of video transmitted to the remote site and video from the vide

always™display the local video source (before during and after call establishment) e
Itaneously displaying live video and still image content from a remote site.

mputer (PC)

mote site on

bnnection,

lishment of a

te site during

oconference

xcept when
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5.3.5 System technical support software

5.3.5.1 General
Effective telelearning sessions reqiure system technical support capability, including system configuration and timely
correction of technical problems.

5.3.5.2 Requirements and recommendations
The system technical support software application:

a) shall prqvide the capability for remote administration of telelearning equipment. The remote administration
software|application:

i) ghall be access-controlled,
EXANIPLE An access code or password is required to gain access to the remote administrationsseftware applicafjon.
i) should display operational status of local and remote equipment,
iii) ghould display the current configuration (i.e. operating parameters) of local and remote equipment,

iv) ghould allow the execution of online and offline diagnostics {0 Verify correct system operation and
diagnose system failures,

v) should allow the logging of administrator commands and €quipment responses including any urfsolicited
fesponses from equipment,

vi) should allow the modification of operating parameters of managed equipment,
vii) ghould allow enabling and disabling of operating parameters modification by system end-user, ang

viii) ghould be compliant with the simple ‘retwork management protocol (SNMP) family of proto¢ols and
eémploys a web browser interface with:the SNMP Manager.

b. should grovide a means of capturingtand reporting session usage to include, at a minimum, the following
informatipn:

i) ¢alled number,
ii) gite identifiers, and

i) elapsed time-of call.

5.3.6 Software application user interface
5.3.6.1 General

The intended user for the telelearning application usually only has a brief introduction to the system operation and has
infrequent opportunities to use the system.

5.3.6.2 Requirements and recommendations

a) The user interface shall be based on manipulating icons and menus,
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b) Unix based interaction between the software application and the user shall be implemented using the Common
Desktop Environment (CDE) integrated graphical user interface,

c) Microsoft Windows based interaction between the software application and the user shall be implemented using
the Microsoft Windows Desktop environment,

d) Allicons and text shall be visible and distinguishable against the background text and video,

e) Seldcted icons shall be distinguishable from unselected icons,

f) Feedback should be provided (e.g. hour glass symbol) during task processing that exceeds 5(second

g) For fask processing that may exceed 60 seconds in duration, the duration and completion progres
should be indicated.

5.4 Input devices

5.4.1

ext entry device

The system should have a text entry device. The text entry device shall\be capable of entering
alphanumeric text.

EXAMPLE A computer keyboard is an example of a text entry input device:

5.4.2
The sys

emote control device
em shall have a remote control device. The requirements of the remote control device are as fol

a) A single remote control device shall be provided to access and control the software application, and

b) Asi

wire

ngle remote control device should be capable of controlling input and output devices that suppo
ess control in addition to the software application.

5.4.3 Microphone

Telelear

input de

The sys

range of

A wirele

5.44 \

5441
A video

5.4.4.2

ning systems incorporating videoconferencing or capture of audio data require microphone o
ices to transmit and/or capture‘audio information.

em shall have a minimum of 2 microphones. Each microphone input device shall have an ing
minimum 300 Hz tof3000 Hz to allow the adequate capture of voice frequencies.

5s wear-able microphone should be provided.

[ideo camera
General
camera allows the capture of real-time video for transmission to the far-site(s).

s, and

s of the task

numeric and

OWS!:

't infrared/RF

other audio

ut frequency

Requirements and recommendations

The system shall have a minimum of 1 video camera. The video camera:

a) shall have a device resolution compatible with the television video standard at the jurisdiction in which the device
operates,

b) shall have a minimum zoom capability of 10x,

© 1SO 2004 — All rights reserved
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shall have auto and manual focus modes,
shall have a minimum of 200 degrees of pan movement, and a minimum of 50 degrees of tilt movement,

shall have powered zoom in/out, and

shall have a wide-angle lens with a field of view of not less than 60 degrees, when used to capture room images,

shall be

5.4.5 Doc
5451 Ge
A document
X-rays and o

5.4.5.2 Req
The system §
a) shall hav
b) shall hav

c) shall hav

shall hav
operates

shall sup
f) shall hav
g) should b
EXAMPLE

h) shall pro

capable of being controlled by a hand held remote control for pan, tilt, and zoom functions.

Lllment camera

eral
camera is a specialized video camera used for close up shots of paper images, transparencies
ther types of documents or small objects.

uirements and recommendations
shall provide a document camera. The document camera:

e a shooting area that is at least letter size (i.e. 8.5 inches x 117inches),
e powered zoom in/out,
e a minimum zoom capability of 10x,

e a device resolution compatible with the television video standard at the jurisdiction in which th

port manual or powered pan and tilt operation,
e auto and manual focus modes,
b capable of being controlledia a remote control interface, and
A hand-held remote controller or a serial interface that controls the zoom and white-balance.

vide a light box (backlight) and arm lights.

5.4.6 Vide
5.4.6.1 Ge
The video ¢

cassette’player
eral
sSette player as an input device is used to playback previously recorded clinical or educational

photos,

e device

material

on the telelearmngsysten:

5.4.6.2 Requirements and recommendations
The system should provide a video cassette player. The video cassette player:

a) shallincl

b)

16

ude the following functions: play, stop, pause, fast forward, rewind,

should provide the following functions: freeze frame, and forward and backwards single frame advance,
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c) shall be capable of being controlled by a hand held remote control for such operations as play, stop, pause,
rewind and fast-forward, and

d) should provide a stereo line level audio output.

c) shal

d) shal

em should provide a 35mm slide projector. The 35mm slide projector:

provide overheating protection with an auto reset thermal protection device;

have a device resolution compatible with the television video standar@-at the jurisdiction in whi
ates,

provide powered zoom, focus and iris adjustment, and

be capable of being controlled by a hand held remote control.

5.5 Output devices

5.5.1 General

Output levices are analog and digital devices“used to output data from the telelearning system
monitorihg, control, recording and archiving.

5.5.2 $Speaker

5.5.2.1 [General

Telelearhing systems incorporating 'videoconferencing or playback of audio data require speakers or oth
output apdio information. The purpose of the audio speaker is the playback of audio signals from a vide
session pr audio playback from-a local source (e.g. VCR).

5.5.2.2

Requirements’and recommendations

The sysfem shall provide’a minimum of 1 speaker. The speaker:

a) shal

have a-frequency response of 20 Hz to 15 kHz, and

a local (live)
hmunications

th the device

for analysis,

er devices to
oconference

b) Sh0l|I|d have an audio power amplifier with volume control.

5.5.3 VCR

5.5.3.1

General

A VCR records the audio and video content generated during a learning session.

5.5.3.2

Requirements and recommendations

The system should have a VCR. The VCR:

© 1SO 2004 — All rights reserved
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video output from the video switcher of the communications controller, and

b)

shall provide stereo line level audio inputs.

5.5.4 Television/video monitor

5.5.4.1 Generat

A television/
a single mor
monitor is us

5.5.4.2 Red
The system §

shall be
transmitt

a)

shall hav
operates

shall be

shall hav

5.5.5 Com

5.5.5.1 General

Computer di
display moni

5.5.5.2 Req
The system §

a) shall hav

b) shall sup

¢) should h

ideo monitor is used for the display of local and far-site camera video. A minimal installation.co
itor that displays a picture-in-picture presentation of local and remote video. In other installati
ed to display remote video and a second monitor is used to display local video.

uirements and recommendations
bhall have a minimum of 1 colour television/video monitor. The television/video menitor:

Capable of displaying both the local video from one of the video input devices ‘along with the remd
ed during a videoconferencing connection,

e a device resolution compatible with the television video standardcat the jurisdiction in which th

capable of being controlled by a hand held remote control,.and

e minimum diagonal viewable screen measurement of;51 cm (20 inches).

puter display

5play devices include computer display;monitors and computer video (e.g. LCD) projectors. A @
or or projector is provided for localdisplay of computer presentations.

uirements and recommendations
should have a computer display device. The computer display device:

e minimum diagonal viewable screen measurement of 43 cm (17 inches),
port VGA, SVGA, ahd XGA resolutions at a maximum of 16.7 million colours, and

ve antiglarérand antistatic screen coating.

shall be capable of recording audio output from the audio mixer/amplifier of the communications controller and

nsists of
NS, one

te video

e device

omputer

18
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6 Telelearning learner system

6.1 System context
The primary purpose of the telelearning learner system is to provide the physical and functional environment through
which a healthcare educational presentation is received from the instructor site and presented to the learners. The

context diagram of a conceptual telelearning learner system is shown in Figure 10. It is a physical view of the learner
system.

Telelearning Learner System
»  Speakers
Microphones <
(oom) |
Video
] cassette
Primary recorder )
video > Primary
camera P television/video
77777777777777777777777777777 monitor
Secondary | Ny
video » Secondary
camera o » television/video
Communications monitor
controller |  NY
Computer
display
Remote
< control
device
"""""" Text |
device componept
A * | Optiona] |
i componept

Circuit-
switched
networK

Packet-
switched
network

Figure 10. Learner system context diagram

The main subsystem of the conceptual learner system is the communications controller, which interfaces to possibly
two telecommunications networks and a number of information input/output subsystems. The information input/output
subsystems are considered internal components of the learner system as they reside within its boundary. The
telecommunications networks are external to the learner system. The interfaces between the networks and the
communications controller of the learner system are described and specified in Clause 6.
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A vendor's implementation may have each subsystem as a stand-alone unit, or may integrate a number of the
subsystems as a single unit. It is not the intent of this specification document to dictate the implementation of the
instructor system. Rather, this document captures the functional and technical requirements of each subsystem with
the purpose of providing the vendors with sufficient design guidelines while maintaining the focus on interoperability
with other systems.

6.2 Communication controller

In a telelear malearnarcvuctam tha caommiinionatinne cantrallar ic tha orihovcoctam that intarfacac diracths ta tha external

g T oo o Oy Ot T o OO T O OO T O T o SOt O e T ot o Ot Y Oto T tHo T T T oo Ot ooty to—tr e

telecommunigations system. It includes hardware and software, or firmware, units and consists of a_hymber of
information [processing elements. Figure 11 shows the conceptual block diagram of a learner pystem's
communicatipns controller.

Speaker
interfaces (2)
Audic line
oufputinterface

Microphone N Audio
interfaces (2) "] mixer/ampilfier

4

Video cassette
* recorder interface
- : Television/video
Video camera > Video — monitor interfaces
interfaces (2) switcher 2)
Audiol/video
CODEC

17

Network Computer display
controller output interface

Remote control

device interface

Text entry
device interface o\ T T
Circuit-switched Packet-switched
network interface network interface

Figure11. Learner system communications controller context diagram

The communjications contraoller allows internal input and output subsystems to communicate with one anothgr or with
the external felecommunications system. It decodes data received from the telecommunications system anfl directs
the decoded| information‘to the appropriate output subsystems; it encodes information from input subsyst¢ms and
sends the encoded data to the telecommunications system.

6.2.1 Netwprk controller

6.2.1.1  General

A network controller directs the flow of data and signals among the internal processing components of the
communications controller and the external telecommunications networks. It has a user interface that allows a user to
set-up, monitor and control the operation of the communication controller.
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6.2.1.2 Requirements and recommendations

The communications controller of a telelearning learner system shall have a network controller. The network
controller shall have the same functional characteristics as that of a telelearning instructor system, as specified in
Clause 5.2.1.

6.2.2 Audio/video CODEC
6.2.2.1 _ General

An audip/video CODEC encodes signals from local audio/video input devices into formats suitable fer [transmission
over a t¢lecommunications network. It also decodes far-site audio/video data received from the telecommunications
network|into signals suitable for playback on local audio/video output devices.

6.2.2.2 | Requirements and recommendations
A communications controller of a telelearning learner system shall have an audie/video CODEQ to support
videoconferencing. The audio/video CODEC shall have the same functional characteristics as that of 3 telelearning
instructdr system, as specified in Clause 5.2.2.

6.2.3 Video switcher
6.2.3.1 | General
The communication controller interfaces with various video input devices{including:

Videoconferencing room camera(s),
Hocument camera,

B5mm slide projector,
videocassette player, and
computer graphics card.

A video switcher allows the selection of video input.source. It directs the selected source to the audio/vl[deo CODEC
as outgding videoconference video and/or to the local television/video monitor(s).

6.2.3.2 | Requirements and recommendations
The conjmunication controller of a telelearning learner system shall have a video switcher. The video switcher:

a) shal| support a minimum of 2 yideo inputs, and

b) shall be capable of directing any one of the video inputs to both the audio/video CODEC |and a local
teleyision/video monitor,

6.2.4 Audio mixer/amplifier
6.2.4.1 | General

An audi¢ mixerfamplifier is used in medium to large room installations where 2 or more learners attend g telelearning
session.| The'\audio mixer/amplifier allows the selection of audio sources from the microphones, the audio input line
and the| audio/video CODEC. It directs the selected source to the speakers, the audio output ling and/or the
audio/video COBECasthe videoconferencingaudiosource:

6.2.4.2 Requirements and recommendations
The communications controller of a telelearning learner system should have an audio mixer/amplifier. The audio
mixer/amplifier:

a) shall support a minimum of 2 microphones inputs,
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b) shall provide acoustic noise reduction,

c) shall allow the gain of each input channel to be separately adjusted manually,

d) should provide an automatic detection and activation of microphones closest to the person speaking. The
microphone automatic detection and activation feature should allow manual enable or disable,

e) shall allow the gain of its audio output be adjusted manually, and

f) should be capable of mixing audio from the far-site via the audio/video CODEC and a local microphene tq provide
a compogite audio signal as the line-level audio output or speaker output.

6.3 Telelearning software application

6.3.1 Gengdral

The telelearping software application permits interaction through a software user iniérface to facilitate |learning

administration (e.g. scheduling, registration, billing, and evaluation), WAN connectivity, delivery of multimedig content

between leafning sites and session technical support. The software application may consist of a single software

application of comprise of a number of separate integrated software applications.

6.3.2 WAN]|connection/disconnection software

Telelearning|sites are connected on a Wide Area Network (WAN). The~seftware application shall allow connection

and disconngction to the WAN. The requirements as specified in Clause 5.3.2 apply to a telelearning learnef system

and they endure that the software application’s support of connection.torthe WAN is simple to use.

6.3.3 WAN|bandwidth control software

The bandwidth between two points connected for real-time communications is dependent on the physical capabilities

of the WAN [medium being used. Some communicationssmay have a requirement for higher audio quality at the

expense of ideo quality, or vice versa. The user or the-software application shall be able to set the preferente in the

form of bandwidth control. The requirements as specified in Clause 5.3.3 apply to a telelearning learner systgm.

6.3.4 Content delivery software

Telelearning|is accomplished through the use of videoconferencing technology to transmit and display audiq, motion

video and sfjll images in the context of-a‘real-time point-to-point or multi-point learning session. The quality of the

presentationl|is very important, and minimal system delay is highly desirable. The telelearning system incdrporates

real-time audio/video conferencing supplemented with switched video presentation of digital images from a|portable

computer or[high quality document-Camera. The requirements as specified in Clause 5.3.4 apply to a telglearning

learner systgm.

6.3.5 Sessjon technical‘support software

Proper systém configuration and timely correction of technical problems are required for effective telglearning

sessions. The requirements as specified in Clause 5.3.5 apply to a telelearning learner system.

6.3.6 Software application user interface

The intended user for the telelearning application usually only has a brief introduction to the system operation and
may have infrequent opportunities to use the system. The requirements as specified in Clause 5.3.6 apply and they
ensure the system is simple and intuitive to use.

22
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6.4 Input devices

6.4.1 General

Input devices are analog or digital devices used to configure and control the telelearning system or to p
video or data information to the telelearning system.

6.4.2 Text entry device

rovide audio,

The system should have a text entry device. The requirements as specified in Clause 5.4.1 apply to a telelearning

learner syster-

6.4.3 Remote control device

The sys{em shall have a remote control device. The requirements as specified in Clause 5.4.2-apply to a telelearning
learner gystem.

6.4.4 WMicrophone

Telelearhing systems incorporating videoconferencing or capture of audio data require microphone of other audio
input deyices to transmit and/or capture audio information. The requirements as/specified in Clause 5.4.3 apply to a
telelearr]ing learner system.

6.4.5 Video camera

A video famera allows the capture of real-time video for transmission t6 the far-site(s). The requirementg as specified
in Clausg 5.4.4 apply to a telelearning learner system.

6.5 Output devices

6.5.1 General

Output gevices are analog and digital devices used’to output data from the telelearning system [for analysis,

monitoring, control, recording and archiving.

6.5.2 $Speaker

Telelearhing systems incorporating videoconferencing or playback of audio data require speakers or oth
output apdio information. The purpose of the audio speaker is the playback of audio signals from a vide
session jor audio playback from a local\source (e.g. VCR). The requirements as specified in Clause 5.5
telelearrfing learner system.

6.5.3 Video cassette recorder
A video|cassette recorder (VVCR) records the audio and video content generated during a learning s
requirements as specifiedyin Clause 5.5.3 apply to a telelearning learner system.

6.5.4 Television/video monitor
A televidion/videesmonitor is used for the display of local and far-site camera video. A minimal installatig
a single|manitor that displays a picture-in-picture presentation of local and remote video. In more advs

er devices to
oconference
.2 apply to a

ession. The

n consists of
nced rooms,
s, document

one monitor, is used to display remote video and a second monitor is used to display lo

6.5.5 Computer display

Computer display devices include computer display monitors and computer video (e.g. LCD) projectors.

ner system.

A computer

display monitor or projector is provided for local display of computer presentations. The requirements as specified in

Clause 5.5.5 apply to a telelearning learner system.
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7 Telelearning system interoperability

7.1 Overview
Interoperability is defined as “the ability of two or more systems (computers, communication devices, networks,
software, and other information technology components) to interact with one another and exchange information
according to a prescribed method in order to achieve predictable results.“ Interoperability problems arise mainly at

standards fo
mitigated.
specification

There are t
made from
communicat

public and/of

telelearning s

7.2 Externa

7.21 Teled
At the instrug
support inter;

circuit-sv
packet-s

To support 1
H.320 and |

elements andl protocol standards for each type of operation. The approach taken in this specification is to idg

protocol star
protocol stac
are outside t

[¢]

information exchange and for interfaces at both physical and protocol levels, mteroperablhty IS
order to ensure interoperability among telelearning systems, all inter-working systems need)to fi
described herein.

types of interfaces in a telelearning system: external and internal. External intetfaces are con
telelearning system to external systems such as a telecommunications Ssystem.
d through external interfaces between telelearning systems in real-time or stofe-and-forward m
private networks. Internal interfaces are connections between subsystems or components
ystem, and they can be hardware and/or software interfaces.

| interfaces
ommunications network access

hg open
sues are
bllow the

nections

Information is

bde over
within a

tor and/or learner sites, there are generally two types of teleeommunications network access available to

bctive telelearning sessions:

itched network, e.g. ISDN, SW56, and
vitched network, e.g. Ethernet, Internet/Intranet.

bal-time communication of audio and visual-information over these networks, ITU-T Recomme|
1.323 for videoconferencing operation are’ specified. Figures 12 and 13 illustrate the key

dards elements at key peer-to-peerilevel, e.g. H.261 and G.711. Service provider interfaces
Kk (vertical layer), e.g. real-time transport protocol (RTP) services for audio/video applications in H
ne scope of this specification.

ndations
network
ntify the
within a
igure 13,
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H.320 Terminal

= —
 E—
2 H.320 Terminal
H.320 MCU
Audio Video .
Apps Apps Terminal Call Manager
G711 H.261 H.221 H.230 H.231 T.120
G.722 H.263 MUX H.242 H.243 Data
G.728 . Control Multigoint
1.400 (ISDN USER INTERFACE)
Figure 12. H.320 interoperability
H.323 Terminal
H.323 Network
[o] [eo] (IP-based)
H.323 Gatekeeper
H.323 Terminal
H.323 MCU
Audio Video n
Apps Apps Terminal Call Manager
G.711
Groan H.261
G.722 H.263 RTCP H.225.0 baas T120
G.728 RAS : h Data
Signalling
‘ RTP

‘ TRANSPORT PROTOCOLS AND NETWORK INTERFACE

Figure 13. H.323 interoperability
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7.2.2 Interaction diagrams

Activities among instructor system, learner systems and WAN as related to the real-time videoconference operation,
as derived from the use cases, are shown in the following interaction diagrams of Figure 14. In these interaction
diagrams, the WAN is shown as a single entity. In reality, however, the WAN is a collection of hubs, switches, bridges,
circuits, gateways, controllers or gatekeepers. Interoperability requirements related to the WAN are specified in
Clause 7.

The purpose of Clause 7 is to identify the interfacing requirements that a telelearning instructor systerh and a
telelearning learner system need to meet in order to interoperate with one another. Specific protocol elements, which
directly affeg¢t the interoperability of the telelearning systems, from the respective ITU-T Recemmendgtion are
identified.

¢ ? °

i I,

AN PN PN AN

Techs Instruct Support Technician WAN TechC Leamer Systern Suppos it Technivian ‘TechB L eamer Systers Suppo: it Techfizian
|
1

Start systern

Start system

? S

Ilake WAL connection

Figure 14. System startup interactivities
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