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Introduction

This manua was written to hdp rehabilitation professonads use commercidly available communication
technologies to provide rehabilitation services. In the following chapters you will learn about common
communication tools, setting up communication links, usng communication toolsin dinicd practice, and
Setting up remote service programs. Sincethis book deal's with conceptsinstead of technical requirements,
you should keep a copy of your system’s user manud as an accompaniment to this guide.

Inabroad sense, communication technology relates to hardware and software that help people see, hear,
and collaborate. These technologies range from telephone — FAX —digital satellitecontrolled robotics.
New communicetion tools can dlow a hedth care provider to talk to aspecidist over awrist-watch size
cellular phone or hold a video conference with ateam of experts. These gpplications are oftenreferred to
as Teehedthor Teerehahilitation(teleistheLainwordfor at a distance). Unfortunately, most hedthcare
fadlitiesdo not have the financia, human, or technica resourcesto makethese high-techdreams aredity.

Since we would like hedlth care providers to apply the information from this book in their practices, our
earlier definitionof communication technology must be refocused. Our Te ehedthapplications will involve
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persona computers, the Internet, and regular telephone lines. This setup provides a cost effective and
universdly accessible means for resolving rehabilitation related issues. If properly executed, people with
physical disabilities should be able to access rehabilitation services at the right time, at the right place, and
at the right cost. Evenafter reading this paragraph, some people still ask why acommunicationtechnology
approach is necessary. The next section isfor these people.

Why Use Telehealth Technology?

Generdly, Teehedth sysems help to bring expertise into communitieswhere specidistsare not available.
The fidd of rehabilitation is a good example of expertise-centralization since specidized rehabilitation
services are often limited to urban centres. People in smaler communities must travel to an urban centre
for trestment or, if the program is available, take advantage of mobile-outreach services.

Thereare many benefitsfor providing specidized physicd rehabilitation services a a centra location; such
as, having direct client-speciaist contact, having access to the appropriate equipment, having accessto a
full rehabilitationteam, and having the opportunity to accessother disability-related services. Unfortunately,
there are many cases where this gpproach is not effective.

Trave is the main obstacle to the centraized services approach. In northern climates, a client may be
unable to trave to the urban centre during periods of severe wegther. Travel may dso be unadvised for
people inthe later stages of someillnesses. Viditsto the centra rehabilitation centre can aso be expensve
due to trangportation, accommodation, and inpatient costs.

While theselogistical argumentsare easiest to support, the mainreasonfor limiting dient travel isnot related
to weather or economics. The primary reason for decentralized servicesis that “most people do not want
to gotothe big city”. If hedthisto be client-focussed and service-oriented, the goa to serve peoplein
their community must be observed. Inadditionto providing better servicefor the client, community-based
hedlth care can have a pogtive impact on the client’ s family and the local hedlth care community.

Mobile outreach services are an effective means of providing physical rehabilitationinremotelocations. In
these cases, ateamof rehabilitation specidigstravel s from community to community to provide dinica and
education services. While thismode has been proven to be effective, the sporadic intervals between ste
vigtsmakes each encounter critica and dient follow-up limited. Communicationtechnology canhdp make
the outreach service modd more efficient, more timely, and more cost effective.

A distance communication system could alow a rehabilitation specidist to consult with loca hedth care
providers without direct physica contact. Most of the time, these consultations would not be susceptible
to poor westher, client location (i.e., & home, in a nursang home, or in a community hospital), or long
distances between dtes. By providing on-line consultations, in addition to on-gte vigts, rehabilitation
services for people in non-urban areas should greetly improve.
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The best use of Telehedthtechnology to increase efficiency and decrease frustrationis performing follow-
up assessments over the communication system. Clients often complain that they travelled for hours to
have a 10 minutecheck-up withthe specialist. These brief follow-up appointments are ided Telehedth
gpplications ancethe dient has aready been evauated by the specidist, the problemareaiswdl identified,
and the specidigt islooking for specific information to confirm that trestment is progressing as planned.

Evolving technology

Traditiond remote rehabilitation services involve telephone conversations between the rehabilitation
pecidig, the remote dinidan, and/or the client. These conversations can be augmented by sendingaFAX,
malling patient information between centres, and/or mailing a video tape. This communication strategy
auffersfromalack of immediate visua feedback, relaively long delays for detailed information exchange,
and potentid lapses in confidentidity (i.e., access to the clinic’'s FAX machine). In addition, follow-up
sessons are extremely difficult to perform without visua feedback during the remote appointment.

A computer distance communicationsystemalows community hedth care professionals and rehabilitation
specidids to exchange verbd, visud, and technica information about the client. Digitad assessment
information can adso hep improve the efficiency and cost effectiveness of mobile outreach services by
greamlining resources, such as, planning for a more cost-effective treatment, ensuring that al required
equipment is present during an on-ste vist, and only bringing essential personnel to the remote Ste.

Communication technology can be used to complete
assessment questionnaires and dlinica information
sheets over the communication link. The 1
questionnaire / dinicd information could be A 2% |
discussed onHline without having to wait for a ‘
FAX or |etter to be sent and received. Also,
immediate information exchange is
important for medical conditions with a
rapid rate of progressiongnceinformation
onareferral may change betweenthe time the document is received and the mobile clinic vist. A distance
communicationsystemwould make the referral review process moreeffident and reduce the chance of on-
dte problems due to changesin the client's Satus.

The main way that Telehedth systems can improve outreach services is to provide continuity of care
between on-gte vigts. For many outreach services, a one to six-monthtime lagcanexist betweentrips to
acommunity. Communication technology can be used to follow-up onactive cases and resolve issues that
arise between vigts.
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Thefidd of physicd rehabilitationhas spedific needsthat require computer video conferencing technology.
For example, atelephone conversation may be inadequate whenaddressing dinica problems inorthotics,
physiotherapy, and occupationd therapy,. In these cases, the rehabilitation specidist cannot see the
assidtive device, how the person moves, or how the person interacts with their environment. Explaining a
procedure to the remote clinician, without drawing or demongtrating the technique, may aso be difficult.

A computer distance communication system alows remote diniciansto:

show the problem over avideo link,

annotate the video or graphic image,

send the client file over the computer-telecommunications link,
verbaly describe the problem over atelephone line.

A wbdpE

By interacting with the remote Site, the rehabilitation speciaist could:

1. request additiona informetion,

2. determine the required intervention,

3. describe how to proceed using graphic annotation tools, verba ingructions, and/or a
video image or clip describing the procedure,

4. use pre-devel oped educational aids to describe the best way to proceed.

Until recently, the high cost or inadequate capabilities of computer communication technology meade the
digitd service god inaccessble; however, recent developments have reduced the cost of distance
communication systems to aleve that is compatible with most medicd dinics. Also, the proliferation of
Internet service providers makes the task of connecting remote Sites to rehabilitation centres eeser and
more codt-effective,

Telehealth as a Clinical Tool

Communi cationtechnol ogies canimprove phys cd rehabilitation servicesfor many people with disahilities.
Felds such as physca medicine, physiotherapy, occupational therapy, prosthetics, orthotics, and
rehabilitation enginearing may use these sygemsin asmilar way. Clinidansinthesefiddsroutindy perform
aphysical assessment, andyse dient motion, deal withskin problems, and/or dedl withan assdtive device.
The falowing orthotic example shows how a communication system can be used to perform a remote
bracing assessment.

Thefidd of orthotics benefits from using a communication syssem since modifications to an orthosis may
be required withinthe first month after digpensing. 1nthe mobile outreach scenario, these modifications are
not made until the next vigt. During this time, the client may be unable to take advantage of the many
benefits of independent mobility. With adequate training, minor orthoss modifications are made by the
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remote clinician under the direction of an orthotist. The video link can be used to make sure that the
changes have not atered the function of the orthosis. Uponthe next vist the orthotist reassesses the changes
and makes any find modifications.

For successful orthotic distance communication, aremote clinician should be ableto :

» contact arehabilitationspecidist for adient assessment invalving videoimages, motion
andyds, on-line questionnaires, and verba communication (consultation),

» contact an orthotist for specific information on a client's brace,

» get audio/visua ingtructions on how to adjust an orthosis or correct a problem,

» make the adjustments and show the orthotist the result.

An orthotis at the central rehabilitation centre could,

» view avideo of the dient waking, dimbing stairs, etc. as a remote assessment of
orthoss function (diagnogtic service) — other rehakilitation specidists could be brought
in to asss with this assessment,

» compareimages of modified and unmodified orthoses to verify the changes,

* provide expertise to a series of remote Sites.

The gpplicationof “did-up Internet” technology for speechpathology, psychology, and socid work ismore
difficult snce the smal and dow live video may not give enough information to detect subtleties during an
interview. In some cases adigita video clip could be used to complete an assessment. Improvementsin
the live video communication tools will greetly enhance the usefulness of desktop conferencing for remote
psychologica and sociologica assessments.

Who is the client?

Tdehedth is unique because the client is not necessarily the end-user of the hedlthcare encounter (i.e., the
patient). While the entire consultation process should be patient-centred, the Telehealth component
typicaly assgts the loca hedlth care provider. The loca hedth care provider is the hub of an on-line
consultation. This professona will interact with the patient, the specidist, and the technology to solve the
cinicd issue. Since the Telehealth system is being used to support the rural professond, the remote
clinician becomes the dlient.

The expertise of the loca hedlthcare provider canvary widdy. For physica rehabilitation, arurd therapist
may consult with another therapist that has specidized expertise with a type of disability. The rura
therapists may aso consult withother rehabilitationdisciplines; suchas, the rurd physiotherapist consulting
with a prosthetist. In these cases, the hedth care professionas dl have previous expertise with physica
rehabilitation — on thergpist isjust taking advantage of another thergpist’ s experience.
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Thelocal health care professional isthe centre of a Telehealth encounter - interacting with
the patient, the specialist, and the technology.

Encounters could also occur between nurses and rehabilitation speciaists. These encounters may involve
a hedth care professiona with little rehabilitation experience, but substantia health care experience. A
gpoecidigt cantake advantage of the nurses medica background; however, communication problems could
occur due to terminology discrepancies between disciplines or from differencesin clinical experiences.

Tdehedthencounterswith hedth care workers that have minimal medicd training should be handled with
care. The specidist must ensurethat indructions are ddivered withminima medi cal-jargon, that detailed
indruction be given, and that the conferencing system be used to ensure that the ingtructions are being
correctly implemented.

There are some cases where the patient is the client in a Telehedth encounter. For example, some
psychologica assessments are completed inasecure roomwhere the psychologist completes an interview
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directly withthe patient. Other examplesindude patient access to on-line education and Telehea th-based
follow-up in the home.

Other clients for Telehedth encountersare adminisgtrators. Telehealth conferencing sysems are idedl tools
for holding meetings or collaborating to complete a report. When not being used for clinical encounters,
adminidrative use of the Telehedth system can help judtify the on-going system codts.

How far Must you be away before you are doing
Telehealth?

Most people think of Telehedthas usng technology to communicate over greet distances. Whilethisisan
appropriate use of the technology, communicationsystems can aso be used locdly. Hospitd resourcesare
minimd in many smdler communities; therefore, Saff are very busy deding with dients within ther own
fadlity. These community hospitals are also expected to assst people in nurang homes or chronic care
fadlities If a sole-charge thergpist must leave their hospitd, drive to the chronic care fadilities, finish the
consultations, and then drive back to the hospital, hours of work can belost withinthe hospital. Thislost-
timeis at the expense of the clients who can travel to the hospitd.

By indgdling a Telehedthlink between the community hospital and the chronic care fadilities, the sole-charge
therapist could compl ete onHline consultations while dill being available to the hospitd dientsand saff. Even
adistance of 10 kmbetweenfadlitieswould rationdize the use of a Teehedth system. The added benefit
to the chronic care fadility isthat their staff can access on-line continuing education materids and consult
with speciaists without having to trangfer the client to the community hospitdl.

So, What About the Technology?
Telephone

Thetelephoneisacommon, but underrated, communicationtechnology. Withthe availability of conference
cdls, voice mall, and good quality globd audio connections, the plain old telephone system (POTS) isthe
firg line of defence for handling clinica questions. Unfortunately, rehabilitation consultations often require
visud feedback before aninformed decis on can be made. Recent technol ogical advancementsin computer
graphics, engineering, video production, and Internet communicaions can be used to provide visua
feedback and multimedia dinicd interactions. Computer systems that provide these features are often
referred to as computer conferencing systemsor desktop conferencing systems.
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ApplIcatlon

\Graphlcs Sharing/

Common desktop video conferencing tools.

Desktop / Computer Conferencing

Persona computer-based conferencing systems are the most cost effective way of sharing video and audio
information between sites. Even the lowest cost, new, personal computers are cagpable of handling live
video and sharing software agpplications. In fact, the main limitation for desktop conferencing is the
telecommunication line capacity — not the cgpabilities of the computer sysem. Desktop computer
conferencing systems should handle most of the tasks associ ated witharemote consultation; however, high-
end video conferencing systems are currently required to display full-screen, television like, video.

Most desktop conferencing products have the same basic function set; such as,

 show live video from the other Ste,

» capture and display till images,

* annotate images on a shared work space,
* jointly use acomputer program,

o transfer datafiles between Sites,

* typeaconversation (Chat).
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The number of functions avalable on your systems depends on your computer hardware and software.
Almogt dl desktop conferencing solutions can display till images, receive audio and live-video, provide
a share work space, and alow you to type messages between Stes. Let’'s have a closer look at these
conferencing features.

Live Video

In an ided world, your desktop communication system would show full screen/ full motion video images

from the connected site. Unfortunately, current low-bandwidth technology cannot transfer the enormous

amount of information required for televison-like video (Table 1). Even though full motion/ live video is

not avalable for low-bandwidth sysems, smaler and dower video images are Hill ussful during a
rehabilitation assessment.

Standard Video

High Bandwidth

Low Bandwidth

Low Bandwidth

Screen size Full Full Half Quarter
Frame rate 30 fps 24 — 30 fps 0.5-2fps 10 — 15 fps
Image Quality | Excellent Very Good Good Below Average

Table 1: Video parameters for various connections and settings (fps = frames per second).

One of the oftenoverlooked benefits of dower, but good qudity, livevideois the ability to humanize this
technically oriented communication medium. Pilot sudies have shown that satisfaction with the remote
consultation processis higher whenthe dient and the rehabilitation specidist can see eachother at the Sart
of an assessment. Slow-moving video can be used to monitor a procedure; such as, limb measurements,
range of motion testing, and assistive device setup. The specidist can aso pick up some visud cues by
looking & the client.

When usng the communication system for education sessons, live video is useful for monitoring the
participants (i.e., make sure that most people are ill in the room), demongrating dinica techniques, or
providing a visual link with the ingtructor. New camera technology helps the educator by automatically
rotating the remote camera to focus on the person spesking, oftencaled voice activated postioning, or by
providing camera remote control features that work with the conferencing system.
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Motion Video Capture

Most physicd rehailitation gpplications deal withmotion. Whether walking, wheding, grasping, or talking,
dinidans mug be able to assess how the body moves. To deal withthe limitations of low-bandwidthvideo,
people at the remote Site can make a digita video dip of the client. To capture digita video, youmust insert
avideo capture card into your computer and connect the card to a video camera. Input from the camera
is converted into a computer format and saved on the hard disk as adatafile. When usng agood video

capture card on a reaively

L Y (]| fost computer, full screen

File Edit Cplurs  Caplue  Help

ol =4

& | ® |[-3l 2o Sm|eng

Rl o |

LIV S

|

Live ‘window...

Digital video captur e software

video canbe captured at 24
fps, the frame rate for
motion pictures, or 30 fps,
the frame rate for video
tape.

With the proper software, a
video datafile canbe played
back onany other computer
system. Although video data
files can be very large — a
large, good quality video
dipisusudly preferable to a
amdl, poor qudity dip (file
Size increases as video
quaity increases). New
video compression
techniques make it eesier to
produce a good quality
video dip that takes up
much less disk space.

Oncethe video dip hasbeen saved, the data can be transferred to the rehabilitation specidist by ataching
the file to anemall message or by usngthe File-Transfer tool ina conferencing system. The specidist can
view the video dip at full speed, step through the clip frame by frame, make measurements, and discuss

video images with people at the remote Site.

Still Image Capture

A photo qudity image can be obtained by usng the still image capture tools that come with your video
capture card. With good lighting and a high colour setting you can teke a digita sngpshot of the client to
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assess skin problems, assistive device condition, gatic pogitioning, etc. Theseimages can be opened inthe
commonWhiteboard or can be sent between sites as a data file. To have agood qudity on-screenimage,
computer graphics must be set to 24 or 32 bit colour. A low colour setting makes an image too grainy for
clinicd use.

Whiteboard

Ed Untitled - Whiteboard - Not in call
File Edit “iew Toolz Optionz Help

IE-%“- _AFOLPCX

Please check]

strapping__

| o
Font Options. . | ||3 1 I_{_I 1 _L||'_h,_1|
=

|'-'-:k:fhiteb|:|aru:|

Microsoft NetM eeting Whiteboard.

One of the most ussful desktop conferencing features is the Whiteboard. This common work space is
shared by al people that are connected to the conference. The Whiteboard program includes a series of
drawing tools, pointing tools, image capturetools, text tools, and image import tools. Any imageor drawing
that isdisplayed inthe Whiteboard isseenby al participants. Thisisvery important for discussing captured
images, pre-defined images, or drawing a picture to describe an idea.
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File Transfer

Many conferencing systems have a built-in file transfer function that will enable you to send data files
between sites without exiting the conferencing program. Thisis useful for sending video dlips, dill images,
or database records. The file trandfer option can also be used to send word processng documents or
Spreadsheets between sites for later discusson. Email is a good way to send data files between sites
because you can send afile without having to make a conferencing system connection; however, youmust
have an account setup with your Internet provider to take advantage of Email.

Ej File Transfer - In a call [_ [O) =|
File Help
l EM | l pod | l=§ | l & | l = | |Ever_|,n:|ne j
I arme | Size | Statug | kdodified
riatd2 exe 711,864 Sending... 03/09/1939 0310 Pk
4 | |
|Sending mat32. exe |_ | ) o

Filetransfer window from NetMeeting 3.0.

A direct modem to modem connection can aso
be usad to send filesbetween sites. Thismethod ESRMEEER TSR BT =l
canresult inthe fastest filetransfer rate; however, | Eile Edit Miew Help

setup canbetricky. A modemto modemtransfer |Ed Lemaire _

does not require a Public Internet connection. lHHDH%_.I.:iEweIcDmE ta the Telehealth session

This can save some Internet connect time but Glad to be cornected

may requireyouto pay long distance charges for
thecal.

Chat Meszage:

Chat you can send typed messages to al o

participants in the conference. If you are @Evewnnelnthat
connecting to someone with only one telephone

Lets get started .. | l :
Chat is the easiest conferencing tool to use. With =

line and no audio capability on their compuiter, |Ehat is active y
you can use Chat to communicate during an on-
line consultation. Typing a conversation isnot as NetM eeting Chat window.
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effident or effective astaking; however, successful consultations have been completed with the Chat tool.
Chat does not use muchof the available bandwidth; therefore, it isa good tool when you are working with
avery dow data connection.

Another good use for Chat is to take notes during a meeting or a consultation. Since dl participants can
enter text into the Chat window and see the message list, mutualy agreed upon notes are created asthe
encounter progresses. After the meeting, al Stes can save the contents of their Chat window for later
reference. Even if you have live audio, the Chat window can be used to ensure correct spelling of names,
addresses, or words.

Application Sharing

A new additionto desktop video conferencing systems is application sharing. If both partiesagree to share
a software gpplication, the central and remote sites can take turns using the keyboard and mouse to run
ashared program. For example, clinicians at the remote Site can share adatabase programthat isrunning
onthe central rehabilitationcomputer. By taking control of the keyboard and pointing device, the dinicians
canwritedient informationdirectly into the host database. The central rehabilitationspecidist canthentake
control of the keyboard, review the information, and add any additiona notes to the client record.
Applicationsharingisaso useful for system training, troubleshooting, and working onreports. Future uses
of thistool could include running diagnodgtic tests a the remote site from the centrd rehabilitation Site.

Internet and Other Connections

One of the main factors that affect communication system performance is the type of connectionyou have
between computers. Currently, one ample phrase canguideyour choice of computer connection — faster
is better. A common andogy isthat more water can pass through a large pipe than through asmal pipe.
Similarly, more data can be tranamitted through a higher capacity communication line. By obtaining afast
data line, or by running your conferencing system on a network (LAN), live video qudity will improve
dramaticaly and file trandfers will take lesstime. Y ou will dso be able to do more things at once without
filling the pipe. These types of systems are often referred to as high-bandwidth.

While a fast connection will increase performance, these data lines are more expensgive to inddl, have
higher monthly rates, and are generdly only avalable inlarge urbanareas. For many, atelephone lineisthe
only available method for remote communication. Most conferencing sysems alow a ste — to — site
connection over atelephoneline. A regular telegphone connectioncan be caled low-bandwidth. In some
cases, this provides optimal function; however, noiseinlong-distance telephone lines can causethe system
to frequently lose the connection.

A loca cdl to an Internet provider can result in a more rdiable connection since data lines for Internet
traffic are often better thanlong-distance telephone lines. People witha faster Internet connectioncantake
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advantage of the better performance while still being able to connect to people with a dower
communication link. An Internet connection aso has the advantages of dlowing multipoint conferencing
(i.e., more than two people hooked into the mesting).

A mgor influence on low-bandwidth conferencing is data compression. Instead of increasing dataline
capacity, video images and other data can be mathematically compressed before transmitting the
information. This data is uncompressed at the recalving site. Compression can reduce the amount of
informationthat istransmitted by morethan 50 percent, thereby sending more informationthrough asmaler
pipe. Asnew compression standards are implemented, we will have better [ow-bandwidth communication
performance.
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2

Choosing the System Components

Many desktop conferencing systems are coming onto the market. While competition leads to better
products, auser mug evaluate many different systemsbeforedecidingwhichproductsareappropriate. This
chapter will identify factors that you should congider.

Who will you be connecting to?

If you planon connecting to Sites that have already ingtaled conferencing systems, you may not have many
choi ceswhensd ecting communicationmethods. To ensure compatibility, dl conferenceparticipantsshould
usethesame software. Y ou can probably connect witha personwho is usang software fromanother vendor
if both software products are standards-based; however, the ability to successfully connect in this manner
remans largdy untested.

How will you be connecting?
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If dl participants have agreed to ingtall the same software, you must now choose the type of data
connection. In arurd setting, youmay be limited by the available communicationlinks. For example, many
communities have regular telephone lines but no loca Internet provider. Other areas may have accessto
high-speed datalines. Since different conferencing systems are availablefor different connectiontypes, you
should ensure that your software and hardware are compatible with the locd facilities. The most popular
computer-connecting technologies are the Internet, direct modem, and LAN (Loca AreaNetwork). The
following sections describe each of these options.

Internet

The Internet has many advantages, and some disadvantages, for making a conferencing connection. Firg,
you need to have an account with an Internet service provider. For a fee, these companies provide the
means of linking your computer to the Internet. After youhave followed the Internet provider’ singructions
and connected to the Internet, you canuse emall, desktop conferencing, Web browsers, FTP, and Telnet
software to interact with other computers and people.

If you are making aloca telephone cdl to connect to the Internet, you will not have to pay long distance
charges while connected to aremote site. Y oumust pay for your Internet connect time. Internet deta lines
are generdly of better qudity than POTS long distance lines, therefore, if you can dia alocad number to
connect to the Internet you may have afaster and more reliable connection. A more rdiable data line will
dlow you use the conferencing system without losing your connection and having to restart the
communication software. As telecommunication technologies advance, high-speed data line costs and
capabilities decrease. Therefore, if you are usng a system that supports
Internet connections you will only have to inddl afaster datalineto

improve desktop conferencing performance (i.e., youwill not have

to buy — and learn how to use — a whole new conferencing

package).

Anadvantage of usng an Internet link is that more than two people
can join an ortline meeting. Some software packages can run a
multi-point megting from any computer that is properly setup for
desktop conferencing. Other software packages requiredl participantsto
connect to a central computer that distributesinformation from —and —to dl
participants. The specia multi-point conferencing software ensures that the
Whiteboard, audio, and video informationis shared between sites. If youhave afast, dedicated computer
withahigh-bandwidth data connection, you may want to use the central computer option. For most users,
the costs and effort needed to set up sucha system offset any increased functiondity. New Internet-based
conferencing systems can effectively set up a multi-point meeting without additiona hardware or software
requirements.
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Direct Modem Connection

In some cases you may be unable to connect to the Internet. If so, you are not up the river without a
keyboard. Many desktop conferencing systems alow you to make a direct modem — to — modem
connection between two computers. In these instances, one computer is set up to autometicaly receive
cdls. The other dte can cadl the waiting computer by entering the remote telephone number in the
communication software' s didling/caling window. The computers are connected through the desktop
conferencing software(regular modem communications software cannot make anappropriateconnection).

A modem — to — modem connection can give the best performance sincethe two computers have adirect
data link. When computers are linked through the Internet, data can take a roundabout route on its way
to the remote computer and back to the centra computer. Unfortunately, modem — to — modem
connections canbemoresusceptibleto poor telephone line qudity than I nternet connections. Only two sites
can be connected together with a direct modem connection.

Local Area Network

Desktop conferencing systems come dive whenrunona L AN. Since the data transfer rate on a network
ismuchfaster than standard modems (over 300 timesfagter), live video, audio, and multi-tasked operations
improve dragticaly. Communications between fadilitieswill dso improve if your LAN hasafast, dedicated,
digita connectionto the Internet. If the remote person hasadower link, system performance will decrease
to match the capacity of the remote system. LAN connections can aso be used
for multi-point meetings.

Whilethe Internet, Direct-Modem, and LAN methods are useful
in the appropriate dtuation, many modern desktop
communication systems can work with al three of these linking
methods. The Internet communication protocol (TCP/IP) can
aso work over most LAN'’s. By using TCP/IP, you can use the
conferencing software within your organization and outsde your
organization. Your system should aso support direct modem
connections so that you can communicate with people in
technologically isolated areas. With some additiond software, you can smulate a TCP/IP connection
between two computers that are linked by modem. While this will dlow any conferencing system that
supports the TCP/IP protocol to communicate with sites that do not have access to the Internet (i.e., no
locdl Internet provider), an optimized modem — to — modem communi cation optionwill usudly have much
better performance.

f——— . /———\
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In summary, you should congder the following points when choosing the type of computer connection to
use

* What are the available data line options for each community? Y ou should ensure that
your system supports the lowest connection leve. The lowest levd isusudly adirect
modem — to — modem connection.

» Arethe people to whom you will be connecting aready usng a conferencing sysem?
If yes, you need to choose a system that is compatible with their connection protocol.

» Sincethe Internet protocol (TCP/IP) can be setup to work in a variety of Stuations,
your conferencing system should support this connection method.

What do | need to buy?

An unfortunate redity of the world we live in isthat, eventudly, someone hasto pay. This person will be
very happy if your distance communication system can exist within the financia congraints of your
organization. If you have an unlimited budget, you can ingtd| high-bandwidth video conferencing systems
at every site, ingal and connect the systems with high-speed data lines, hirethe technica support saff, and
pay the monthly maintenance and data connection costs. The developers of this manua are not so lucky;
therefore, they developed a lower-cost approach. The following sections outline the costs, but not the
amounts, that you can expect when setting up and using a low-bandwidth system.

Computer Hardware

Desktop video conferencing systems can push apersona computer to its limits. If you are buying a new

computer, you should purchase the best computer that you can. A cheaper computer may initiadly work;

however, desktop communication systems are evolving very rapidly and may outpace your computer’s

5 == cgpabilities in an unreasonably short time. Since

consumer-level computer hardware tends to improve

ﬂ égU l every 9x months, you should check the video
i

conferencing software’ s recommended configuration to
obtain a price/performance leve that suits both your
q needsand your financid Stuation. For best performance,

0 (o)

[T the computer hardware configuration should exceed the

oftware’ s recommendations.

In addition to purchasing your computer, you will need
to buy various components. A video capture card is
needed to transfer video images into a format that the
computer can understand. You will also need a fast
modem for connecting to each other or to the Internet. Since many video capture cards use your

Internal modem.
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computer’ s processor, memory, and hard disk during video capture, you should ensure that youhave the
required computer configuration to capture good quality video clips (i.e., 24 fps, 640x480, 16 hit).

Computer Software

The main piece of computer software that you must obtain is the video conferencing program. Appendix
B ligsafew good choices that can fit any budget. In fact, Microsoft NetMesting is currently available at
no charge. The new trend is to incorporate essentia video conferencing capabilities in personal computer
operating systems and Internet browsers. Speciaty software can be purchased to support special
goplications of high-bandwidth data lines.

Database softwaremay a so be required to support on-line assessments. Idedlly, evidence-based standards
of practicewill be used to devel op stand-aone assessment database programs. A series of programs can
be loaded onto the computer at the centra rehabilitation sSite so that a clinician can enter information from
an assessment directly into the appropriate database. Unfortunatdy, few databases that are being
digtributed. Y ou may have to build your own database application — usng a program such as Access,
dBASE, or Paradox.

Numerous image programs are available to hdp organize the imagesand video dipsthat are saved during
each ontline encounter. Infact, the product list istoo long to mentionhere. Many shareware programs can
be downloaded from the Internet and then used to view, organize, catalogue, print, compress, and emall
your images. While you do not need image organizing software to participateinan on-line assessment, the
number of imageson your computer’s hard disk will increase with each sesson. If you do not have some
mechanism for keeping track of these files, and recording which files related to each dlient, you may not
be able to find the correct image for future comparisons or for additionsto a client’s paper file.

Image compressionsoftware canbeusedtoreduce ..
file 9zes before a group of images are archived. :
You can use software such as PKZIP® or

(: Good lighting
WinZip® to reduce the datafile s sze and

\N

' ) i Auto & Manual focus
disks. The imege files must be

uncompressed before they can be used
agan.

Com patible videa-aut
conngctor

Video Camcorder Exposure adjustmeant
Many typesof camcordersare avalable on
the market (i.e., video cameras that
dlow you to record and playback live

D Stable/adjustable tripod

Useful camcor der features.
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moation). Since you will be placing the camcorder on your desk, you may want to consider a palmcorder
sncethis class of camcorder ismuchamaler thanatypica camera. Hi8 pamcorders provide good qudity
imagesand good quadity sound. A camcorder with alow LUX rating helps sincethese cameraswork well
in low light conditions, such asadlinic.

Useful camcorder features include a manua exposure adjustment, both manual and automatic focus, and
a ligt that attaches directly to the camera Y ou will also have to purchase a smdl tripod to hold the
camcorder on adesk and to alow agppropriate camera positioning when capturing il and motion video
images. The camcorder video-out connectors should a so check to makesurethat they are compatible with
your video capture card (i.e., if your video capture card only hasan S-VHS connector, youneed to have
an S'VHS connector on your camcorder).

Good audio qudity isessentia for asuccessful on-line consultation. Sincedinicians need to use their hands
to operate the computer and interact with the client, aregular telephoneis not the best option for verba
interactions. Fortunatdly, speaker phones have improved to the point where good audio qudity isachieved
at areasonable cost.

Speaker Phone

An appropriate speaker phone will provide good audio qudity within a 3m distance from the receiver.
Good audio quality refers to both the sound you hear and the
sound you send. The phone should be full-duplex (i.e., send and
receive sounds at the same time). It may aso be advisable to
have a speaker phone that can connect to your computer’s
sound card so that you can use the phone through the
conferencing systems audio channd (only if you have a fast
Internet connection — over 56K bps for data transmission).

Inexpensve speaker phonesare generdly inadequatefor on-line
rehabilitation consultations. M ost of the sub $100.00 telephones
that we have tested require that the personwho is talking gt very
close to the microphone. Also, these phones do not have very

Audio-conferencing speaker phones . :
areideal for on-line rehabilitation PeWerful speakers (i.e., you haveto sit near the phone to heer

consultations. the other person).

Communication Link

All telecommunication lines have some associated costs. The amount can vary depending on where you
are connecting. For modem-— to — modem connections, youmay have to pay any longdistancerates. There
areno other expensesbeyond the regular monthly cogts for a standard tel ephone line. An Internet account
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requires that a monthly rate be paid to an Internet service provider. Since you do not have to pay long
distance rates when connecting over the Internet, this method may be less expensive than a direct modem
connection. Y ou must pay long distance rates if your Internet service provider isoutside your local didling
area. A LAN connection can be more expensive, since you must buy a specia network card to connect
tothenetwork. Thereare aso associated costsfor mantaningthe LAN and, perhaps, costs for connecting
the LAN to the Internet.

Computer Selection

A desktop conferencing computer must be able to concurrently handle incoming data from the other Site,
video decompression and compression, video display, coordinating Whiteboard events, play sound, and
save pertinent information. To accomplish these tasks, you need a computer with a fast CPU, alarge
screen, afast video card, alarge and fast hard disk, and alot of RAM. The computer should aso have a
least five expansondotssinceyouwill beinsarting avariety of expansion cards (video card, video capture
card, sound card, modem, network card, etc.). A 17 inch, or larger, monitor is aso recommended since
you often have many windows open during an on-line session. A larger monitor isalso easier to see when
you have more than one personaround the computer. Thiswill be the most expensive component of your
conferencing system. Make sure to check the monitor’s image qudity before you purchase a system
because you will be basing your clinical decisons on these images.

Video Capture Card

Thevideo capture card is an essentia component of a desktop video conferencing system. This hardware
card plugs into your computer and provides alink between the computer and a video input source (i.e.,
camera, camcorder, VCR, televison, etc.). Better quality capture cards perform more of the image
processing and, therefore, can provide a video dip that has larger images, better quality images, and a
fagter frame rate. Recent increases in computer processing power have alowed video capture card
manufacturersto pass some of the image processing work ontothe CPU. This hasresulted invideo capture
hardware that isreasonably priced but Hill effective. The minimum requirements for the video capture card
ae

» plugsinto aPCl dot (insde your compuiter)

 can capture video clips a 640x480 resolution, 24 frames/second, 15bit colour
* can capture 24bit ill images

» comes with video capture and editing software

» compatible with your video conferencing software
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Other Factors to Consider
Standards

Internationd standards are findly avalable for desktop video conferencing. As vendors update their
products to support these standards, you should be able to connect with other people without worrying
about which software product they are using. Currently, your system should support the H.323 or H.324
gtandards for audio and video conferencing and the T.120 standard for data conferencing.

The H.323 standard works for any device on the Internet, dthough H.323 devices must at least support
audio communications. The data communication part of this standard providesauniformway for different
softwareto establish cals, exchange information, and terminate calls. The video part of the standard defines
how video should be compressed and formatted. To improve video efficiency, only changes betweenvideo
frames are sent between Sites. This technique resultsin less data being sent over the Internet connection
and, therefore, better video quality at fast Internet connect speeds.

The H.324 standard is Smilar to H.323 except that the standard focuses on smultaneoudy sharing video,
voice, and data over modem connections. Once a 28.8 K bps modem connection hasbeen established, the
H.324 standard defineshow digita video and voice compression technologies are used to convert sounds
and imagesinto adigitd Sgnd. The H.324 standard defines how these signds are compressed to fit within
the data rate alowed by regular modem connections.

The T.120 standard provides protocols for software to identify multiple sites on the Internet, manage a
conference with these participants, and Imultaneoudy share data between participants. The man
gpplications that use T.120 are the Whiteboard, File Transfer, and Application Sharing.

The video compressionstandardsthat support the M-JPEG and MPEG file types ared so evolving. New
video capture cards and video playback chips are being produced that greatly enhance the ability to
compress digitd video fileswith little loss in image qudity.

All Systems are not created equal

Many video conferencing products are on the market; however, not dl products have the same capabilities.
While you will not need every video conferencing feature to complete many types of on-line consultations,
itisniceto have aful arsena of communicationtools available. Currently, there are afew features that you
mugt have: an interactive-multipage whiteboard, live video, good qudlity dill image capture, standards-
based I nternet connection, and applicationsharing. Fle transfer and chat capabilitiesarewel come, dthough
these features can be added through separate software programs.
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For education applications, a few features can greetly enhance the presentation process. Netscape's
Cool Tak dlowsthe usersto synchronize their web browserssothat dl participants can view the same web
pages. Unfortunately, this cannot be done directly in the Whiteboard. You will need a multipage
Whiteboard program to alow you to essly move from dide to dide during the presentation. It is aso
advisable to have aWhiteboard programthat can pre-load the dides, thereby saving download time during
the presentation.

What do you know about the company?

Many smdl, and large, companies are rdleasing video conferencing products. Since this is a very fast
moving technologica area, we can expect to see many companies cdlosng or faling to keep up with
technologica advances. Even a company as hig as IBM has abandoned their own video conferencing
initiatives and started to incorporate Intel’ s Proshare system into their corporate Strategy.

To protect your time and monetary investments, you should examine the company as carefully as you
examine their products. Itemsto consider are;

» How long has the company been working on video conferencing systems?

* |sthe company committed to long-term development of video conferencing systems?

* Isvideo conferencing tied into the companies corporate Strategy (i.e., how easy isit for
the company to abandon development)?

* Does the company have a good history of supplying upgrades and adhering to
standards?

* Does the company have a good reputation for quickly fixing software problems?

» Does the company have good customer support (tel ephone support, on-line support,
Web page with driver downloads)?

Check List

Y ou can use the Table 2 as a checkligt for assembling the system components.
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DISTANCE COMMUNICATION COMPONENT CHECKLIST

ITEM

Computer

DESCRIPTION

Runs Microsoft Windows (95, 98, NT)

Fast CPU (Pentium Il 233 or better)

Large hard disk (Over 4Gb)

At least 32Mb RAM

At least a 17" monitor (1024 x 768 x 24bit colour,
75Hz refresh rate)

Fast video card with optimization for digital video
playback (AVI and MPEG)

CDROM (any speed)

16-bit sound card with full duplex (or better)

Modem (33.6 Kbps or better)

Video Capture Card

Plugs into your computer’s PCI bus

Able to capture live video at 640x480, 24 fps, 15 bit
(check capabilities for your computer’s capabilities —
CPU, hard disk speed, RAM, etc.)

Comes with video capture and video editing software

Works with conferencing software that use H.323, H.263
standards (check with video capture card company for
compatibility before purchasing card)

Microsoft NetMeeting

Download latest version from Microsoft
(www.microsoft.com)

DirectX Drivers

Download from Microsoft to handle audio/video
playback (www.microsoft.com)

Motion Analysis Tools

Obtain software from The Rehabilitation Centre
(www.rohcg.on.ca/cag/mat/)
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ITEM DESCRIPTION v

Internet Account Allows you to consistently get a connect speed of at least
28Kbps

No busy signals when you try and connect to the Internet
service provider

The Internet service provider has enough capacity to
handle the video conferencing system (i.e., there is no
bottleneck at the provider’s connection that will reduce
the quality and reliability of the video conferencing
connection)

Camcorder Palmcorder (Hi8 ro Digital)

Manual exposure adjustment

External light attachment

Low LUX rating

Manual and automatic focus

Speaker phone Full duplex

3 metre range

Can plug into your computer’s sound card (not essential)

Good sound quality (low noise, good volume, etc.)

Two telephone lines One clean telephone line for the modem (do not use a
line that runs through a switchboard or PBX phone
system- use a direct line)

Modem line is setup for an analog phone (i.e., modem
will not work with lines for digital phones)

One regular telephone line for the speaker phone

Table 2: Components sdection guiddines.
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Setting Up the Communication System

Eventhough desktop video conferencing products have different characteristics, thereare some common
Setup congderations. In this section we will look at hardware ingalation, possible equipment layouts, and

lighting,
Room Setup

When preparing for a rehabilitation consultation, you should consider how your clinic space will be setup
before ingaling any computer hardware. Idedlly, the assessment room should have space for aplinth, a
computer workstation, a standing assessment area, and space for at least four people to interact.
Wheslchair access should aso be provided in the assessment area.

Idedlly, thisroomwill be wide enough for avideo camerato be positioned at aright angle to the plintharea.
With this setup, the remote dinician can evauate the client’s range of motion as the remote dinician
manipulaes the dient’s limbs.
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A wakway isneeded to video the client while moving; however, this does not have to be the same space
as the remote assessment room. The computer workstation should be set up so that you can send video
images from the sanding areaand the plinth without disconnecting the video camera. The speaker-phone
should be positioned to alow norma voice communication while interacting with the client (i.e,, in the
gtanding area and fromthe plinth). Due to the importance of lighting for capturing good qudity <till images,
additiond lighting should be available (i.e., camcorder accessory light, spot lights, flourescent desk lamp,
etc.).

Plinth Asseassmeant Area Standing] Assassmant Area

Room setup considerations.

Computer Hardware

A good rueto followfor computer hardwareisto buy asystem with everything pre-ingtaled. If something
does not work you can have your computer retailer fix the problem. Unfortunatdly, the fast changingworld
of desktop conferencing will likdy require you to do some hardware configurations to keep up with the
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evolving technologies. Some tasks you may have to perform include ingtdling a new card in the computer,
reconnecting wires, and ingaling software drivers.

Wheninddlingnew hardware, you should review the ingtdlation procedures beforeremovingthe card from
the packaging. New Plug-and-Play cards should not require additional setup; however, some hardware
may require that you manualy change a setting on the card before ingtalation. When you understand the
ingalation procedure, you can unplug the computer, take the cover off, and remove the meta piece from
adot at the back of the computer. Before handling the card, you should touch any meta object. Thiswill
help to remove static charges that candamage the eectronicsonthe card. After the card hasbeen pressed
into the appropriate dot, you can secure the card withascrew. Replace the cover onthe computer before
continuing.

Beforerestarting the computer, connect the peripheral devicestothenew card. Thisincludesmicrophones,
speakers, video cameras, or telephone lines. When a computer with Windows 95, 98, or 2000 has been
restarted it should detect the new hardware and then try to find an appropriate software driver. A software
driver is a program that tdls the operating system (Microsoft Windows) how to interact with the new
hardware. Usudly you must insert a diskette or

La |

{ i3
‘J @

CD-ROM tha comes with the card and tel

Microsoft Windows the location of the s @
driver file When this file has been O PG
inddled, the computer should restart. If

the computer istill working well, youcan N
ingdl any additiona software that came
with the cards; such as, video recording / editing  software

or communication software.

A video conferencing computer will need various add-on cards
to trangmit audio and video. These components are often cdled a
Sound Card, Video Capture Card, Modem, and possibly a Graphics Card.

Sound Card

The Sound Card has inputs for a microphone, speakers, and possibly Line-In and Line-Out inputs for
connectingequipment liketape decks and stereo amplifiers. Better sound recording qudityisoftenobtained
by plugging the microphone into the Line-1n input. Whenthese items are connected you should be able to
record your voice and hear sound from the other site. If you are having problems you could check the
fallowing:

 Arethe microphone and/or speakers plugged in?
» |If your speakers require a power source, check to ensure that the power cord is
plugged in or that the batteries have power.
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* Run the audio setup feature in your conferencing program. Most programs have an
automatic setup feature that will adjust your audio settings as you speak into the
microphone.

» Ensure that audio has not been disabled and that the volume is not too low. In
NetMesting, you can stop sending and/or receiving audio by checking boxes in the
audio section of the Current Cdls screen. To use audio, both boxes should have a
check mark. The volume diding controls should not be set completely on the left Since
thisis the lowest volume setting.

» Areyouusng Full Duplex? The Full Duplex setting lets you spesk and hear a the same
time. Without this option you must wait urtil the other person has stopped speaking
beforeyoudtart. Also, background noise may interferewithspokenwords. To use Rl
Duplex, you must have a Sound Card the supports this mode. Next, you must have
inddled software drivers that support Full Duplex mode (if your current driversdo not
support Full Duplex, contact the company who made the card to get new drivers).
Fndly, ensure that Full Duplex is sdected in your conferencing system. For
NetMesting, you mug select Options from the Tools menu. In Options, sdect the
Audio tab. The Audio screen has an Enable Full Duplex audio setting that must be
checked.

Video Capture Card

A video capture card can have many different input/output configurations. Most cards have an RCA
connector that alows you to plug the Video Out connector on a camcorder into the video card's Video
In connector. The Video-In input is often coloured yellow. Some video capture cards will aso have an
Audio In connector so that you can connect any audio source. For most inexpensive video capture cards,
you must use your Sound Card to capture audio. Y our capture card may also have a S'VHS connector.
SVHSisusudly the best choice since video qudity is superior and audio isincluded on the sameline.

If the video capture card has been ingtdled correctly, you should be able to see preview video imagesin
NetMesting or record video by running a video capture program. Y ou should consider these factorswhen
recording and capturing video clips:

» Make sure that the subject iswell lit from beside or behind the camera. Lighting isso
important that | will mention it a over and over and over. In most Stuations, a strong
light that fits on top of your camcorder can be used to make good video clips. A few
test recordings should be madeto find the best lighting configuration (preferably before
seaing your firg Telehedth dient).

» Record in Uncompressed, Full Frames mode. A typica persona computer is not fast
enough to compress a video dip while it is being recorded on the hard disk.
Compressing while recording usudly results in a series of frames being skipped. To
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record a video dip at 30 fps, withou losing frames, you should record without
compression. Y ou can compress the video file later.

» Thegmdler theimage —faster the frame rate. Sncelessinformationhasto be captured,
a smdler image will let you record faster without surpassing the capabilities of your
computer system. A full screen (640 x 480) video clip may only work at 10— 15 fps.
A faster computer can work at afaster framerate.

» Useatripod. A tripod not only frees up your hands but it reduces camera movemen.
A conferencing system’ s live video image improves if the camerais sationary. Video
compression aso dramatically improves snce areas on the video that do not change
from frame — to — frame do not have to be saved. You will aso need a stationary
camerafor some motion analyss tests.

Modem

Many problems encountered with modem operation are due to problems with the phone line or
conferencing software — not the modem. To ensure that your modem is working wdl, you should
periodicaly check to see if the manufacturer has released an improved driver. In many cases, modem
improvements occur with the controlling software and not the actud card.

If your modemisworking wel, youshould hear the modem dialing the other Ste. When the other Stehas
answered the cdl, you will hear a high-pitched whine as your modem communicates with the remote
modem. If you cannot connect, you should check that the telephone cable is plugged from the wal jack
to the correct location on the computer. The phone cable may have been disconnected and then
reconnected to the modem’ s telephone-input and not the line-in input. Another common setup problem
occurs whenthe wrong communicationport has been selected inthe Windows Control Pandl (ex., COM3
instead of COM4).

Graphics Card

A graphics card connects your computer to a monitor. The graphicscard processes dl on-screenimages,
eventhe live videoimages. An ideal graphics card can accommodate at least 1024x768 screenresolution
with 24 bit colour and a screen refresh rate over 70Hz. More expensive graphics cards are better at
processing complex graphics, use faster memory, have more memory, have a better graphics processor,
and/or are optimized for specific functions (MPEG video playback, output to television, etc.). While 24 hit
colour isappropriate for most applications, some usersfind that 32 bit colour imagesare better for viewing
subtle differencesin shade; for example, assessing tissue colour around awound or pressure sore.
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Video Cameras

Y ou can connect three different types of video camerasto a conferencing system. A camcorder isthe best
option since you can move the camerato other locations, suchasthe dlient’ sroom, to tape rdevant images
and then play the tape back through the conferencing sysslem. Camcorders may aso have better zoom
features and may work better in low light conditions. Y ou must have a video capture card to connect a
camcorder to your computer.

Less expensive video cameras, that do not have taping capabilities, are aso available. These cameras
connect directly to the video capture card and are usudly muchamaler thanacamcorder. These cameras
can gt ontop of the computer monitor or can gt onthe desktop. Y ou canusudly change the focus onthese
cameras and, in some instances, change the aperture settings.

CCD video cameras can provide a high qudity, high
resolution video image; however, these units are
expensve and do not have taping capabilities. Some
CCD cameras require converson hardware to alow
them to be plugged into a computer capture card.

Threetypesof video cameras (not to | youareusing anotebook computer, youwill probably
scal€e). Left to right: Quickcam®, not have a video capture card. In these cases you can

camcorder, CCD camera. use a video camera that attaches to the computer’s

printer and keyboard ports. Teding with the

Quickcam® unit has shown that these video capture/cameras are adequate for remote video conferencing;

however, acamcorder with a good video capture card can obtain better still images and video captures.

Sincethese smdl cameras are connected to a portable computer, you can move the computer and camera

to any location. Another benefit of these camera unitsisthat they can connect to any IBM compatible
personnd computer, thereby providing a backup option for the main video conferencing system.

Computer Software

Once your computer hardware has been successfully ingaled, you can ingdl the software. Commercid
desktop conferencing software has informative ingtdlation procedures that you can access by running a
Setup program. The Setup program will lead you through the software ingtallation process. It is often a
good ideato choose the Typical settings and not change the suggested directory’s names.

Starting distance communication software is made easier by creating a folder on your desktop called
Telehealth. Shortcuts to the most commonly used programs can be placed into this folder; such as, your

32 Communication Technology for Rehabilitation



conferencing software, Internet connect program, WINIPCFG.EXE, and the video capture program.
Please refer to Microsoft Windows Help for instructions on creating Folders and Shortcuts.

Y ou should dso create afolder called the Telehealth Files that holdsimages and video dips related to
your on-line sessions. If you deal withnumerous remote Sites, you should create separate folders for each
community within the Tel ehealth Files folder.

System Testing

When the software and hardware have been ingtdled, you can run some tests to make sure the sysem is
working well. The following items should be checked before connecting to another site.

Live Video Test

To check the live video images you should turn on your video camera and make sure that the camera is
connected to the video capture card. Live video should be displayed in a separate window. For
NetMesting, thesevideo imagesare located inthe My Video window. If youdo not seea video image you
can:

» recheck the connection between the camera and the |
computer, Edit View

* look into the camera s viewfinder to ensure that the
cameraisworking,

* check your conferencing program’s video controlsto
ensure that live videois “turned on” (a common error
IS setting the video source to S'VHS instead of
Composite),

e quit the conferencing program and run any test
software that comes with your video capture card to

make sure that the video card isworking. b/ m| Previewing
Whiteboard Test NetMeeting's Live Video
window.

Open the Whiteboard in your conferencing system. Y ou should be able

to draw in the Whiteboard, Select a Window into the Whiteboard, and Select an Area(alive video image
is a good test) into the Whiteboard. If these features do not work, you should check to ensure that you
have enough available memory (RAM) and system resources to run the conferencing system. If the
Whiteboard gtill does not function properly, you can try re-ingaling the conferencing software.
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Connect to Another Site

Some companies provide a Ste that you can use to test your new ingalation. Idedly, you should try
connecting to astethat you plan to communicate with in the future. This site should have a functiond and
fully tested conferencing system. It is helpful to have a second telephone line available so that you can talk
to each other while testing the communication link.

When you know the other site's IP address or modem telephone number, you can enter this information
into the computer and initiateacdl. The other Ste'scomputer systemshould be walting to receive your cdl
before you try to connect. If you cannot connect to the other Site you may check the following:

* haveyou typed in the IP address or telephone number correctly,

» areyou dill connected to the Internet,

* isthereadid tone on the modem’ stelephoneline,

* isyour modem connected to anandogtelephone line (many hospita telephone systems
have digital phones that use digita lines—these lines will not work with a modem).

If you are usng a network (LAN) to connect to the Internet you may have a Firewdl system that can
interfere with video conferencing. A Firewdl is a security layer around a network that stops unwanted
access to your network files. Unfortunately, a Firewall can aso stop the transmission of data from
conferencing systems. If you can connect between computers on your Network but cannot connect to
outside Stes, you should talk to your Network Adminigtrator about configuring the Firewal towork with
your conferencing software.

Once you have a connection with the other site, you should check each conferencing feature. Generaly,
you should ensure that the local and remote live video work, the Whiteboard can send and receive
graphicsgimages, you can transfer files between sites, and you can run a Chat session.

Audio Test

Now that you are connected to another Site, you can check the system’s audio capabilities. To start, you
should talk to the other person in a norma voice (i.e., do not shout). If the system has been properly
configured you should be able to hear people at the other Steand they should be able to hear you. If you
are havingaudio problemsinNetMeeting, you can set the audio volumes manudly or re-run the audio setup
wizard.

Whenyou canverbdly communicate over the conferencing system, you can try two additional tests. Firs,
have the person at the other sitetak whileyouaretaking. If audio is set to full-duplex you should be able
to hear the other person while you are spesking. If the sound breaks up during this test you should check
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the settings in your conferencing package to ensure that audio is set to Full Duplex. You may dso have
to load new audio driver software for your sound card (available from the sound card manufacturer).

The maximum distance that you can be away from the computer and still be understood should aso be
checked. This test can be done by moving away from the computer while talking. Y ou could dso move
to your assessment table and check to seeif the person at the remote site canhear your voice. If the teble
istoo far away, you canchange the audio volume settings or move the table closer to the microphone and
speakers.
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Using the Communication System

This sectionwill answer some common questions that arise when implementing a distance communication
system. The examples used in this section are based on the Microsoft Windows 95/ 98 / NT / 2000
operating system and Microsoft NetMeeting. Other communication products such as Enhanced CU-
SEEME, Person-to-Person, Cool Tak, and various I nternet video phoneshave some, or dl, of the features
described inthis chapter. Please consult your user’ smanua or on-line help for specific informationon your
sysem.

How do | connect to someone?
Before you can communicate you must establish a link between your computer system and the other

person’s computer. While there are various ways to connect computers, the most popular are Internet,
direct modem connections, and LAN (Locd Area Network).
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Internet

Firgt, youneed to have an account with anInternet service provider. Y our Internet provider should supply
the necessary softwareand indructionsto configureyour computer for Internet access. Since each provider
will have their own setup parameters and procedures, follow their guiddines to make your Internet
connection.

] IP Configuration =[]x]| Once you have linked your computer to the

— Ethernet Adapter [nfarmation Internet, you can dat your communication
software. Before you can call someone you must

|PPP Adapter. [ know ther Internet address (often cdled IP

Adapter Address | 44-45:53-54-00-00 Address). Thisaddress canlook like 198.96.156.1
IP Address | 206172182192 or 198.234.1.243. In Windows 95 and 98, a
SubretMask | 268.255.255.0 programcalled WINIPCFG.EXE can display your
Default Gateway | 205.172182.132 IP address. WINIPCFG is usudly found in the
/windows/system directory. If yourun this program

: .......................... Fieleage | Fieﬂew | afte, maklng ywr Inta,na Conna:tion, aWindOVV
Releaze All | Renew Al | Mare Info z | withyour wrrem Inter.netaddress_vwll appear. Most
Internet providersassgnyou a different |P address

each time you connect. Enter your current IP

WINIPCEG. address in the didling/cdling section of the

conferencing software and initiate the call. If the call

is successful, your conferencing software will either show your current connection status or display a
message confirming that you are connected.

Another option existsin NetMeeting 3.0 for finding your 1P EE R R e
address. When you sdlect About Windows NetMeeting
from the Help menu your 1P address and is listed at the

’E\rﬂa’ T T o by e [T
VIrHEon 301 - 42355

bottom of the window. Copryrishl S . CueLurslin 15T 1950,
Al b ez,
. . . Conilsin e sul e 2 roe 1 Jzl3esqn Torpaslon
An advantage of usng an Internet link isthat more than two Pacio~s Coprnight 1954 Dataleam Corprorscioe
people canjoinan onHline meeting. To add more participants Wsesto g L B s it iy e
to a NetMeeting have the new participant connect to the iy W05 B 6 S B s
Internet, initiate a cdl to your P address, and answer the At B T T e ot LAser e

on-screen question to let the new participant join the  i.gesess  1msseiss: s
mesting. Other software packagesrequireal participantsto

connect to a centra computer that distributes information

from —and — to dl participants. The conferencing software  Using NetM eeting to locate your |P
ensures that Whiteboard, audio, and video information are address.

shared between sites.
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While apublic Internet connection has many advantages, there is a chance that someone could intercept
a data stream as it passes through cyberspace. While this scenario is beyond the capabilities of most
people, data security is an important dement of any hedth-related encounter. Your Telehedth initiaive
should address the issues of confidentidity and data security by implementing dient information coding
systems, using network security software, and obtaining informed consent from each client.

Direct Modem Connection

Many desktop conferencing systems allowyou to make a direct modem—to — modem connection between
two computers. In these cases, set the conferencing software on one computer to automaticaly receive
cdls. At the other Site, enter the remote tel ephone number in the communication software' s didling/cdling
window. The software should inform you when the link has been established.

A direct modem connection can a so be established by usng the Windows 95/98 Dial-Up Server feature.
After youhave ingdled the Did-Up Server, you can setup your computer to wait for acdl fromany other
gte. The remote Site can connect to you in the same manner as they connect to an Internet Service
Provider. Once the link has been established, you can run your Internet-based conferencing software.

Local Area Network

Before connecting to someone eseonyour LAN, you must find their computer’ s address. Y ou may have
to tak to your LAN adminigtrator to find the address since it will vary depending on the network
configuration. Most softwarewillwork witha TCP/IP or | PX address. Enter the address of the personyou
wishto contact inthe didling/caling section of the conferencing software and initiatethe cdl. The software
should confirmthat youare connected or start showing status informationabout the current megting. Multi-
point meetings can adso be runover aLAN by usng the same procedure that was described inthe Internet
section.

Is it safe to run Telehealth encounters over the
Internet?

One of the advantages of the public Internet, as opposed to a closed network running Internet protocol,
isthe ability to accessinformationfromamost anywhere onthe planet. This capability also raisesimportant
issues concerning dient information security. Before we examine ways to protect your client’s right to
privacy, we should look at the factors that make Internet-based Telehealth information vulnerable.

Potential Security Risks
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The most vulnerable dient informationare the records stored on your computer’ shard disk. Once you are
connected to the Internet, amdicious hacker (i.e., someonewhotriesto break into your syslemand access
your data and/or programs) could use your datalink to connect to your computer and download
informationonto his’her computer. Y ou may not be aware that information is being takenand, evenif you
discover a problem, finding the personwho accessed your computer will be very difficult. Information thet
resides on acomputer is more vulnerable when you have a persstent Internet connection — since people
can try and break into your system a any time. Information that would reside on your computer includes
video dlips, still images, and database records.

Most computer conferencing tools stream data through the Internet, as opposed to storing informationon
a computer. Streaming refers to reading data from the local computer and immediately sending the
information to the remote site. Examples of streamed data include live-video, live-audio, and drawing on
the Whiteboard. To steal streamed information, the hacker would have to intercept the data packets as
they work ther way through the Internet and reassemble the packets on their computer. While this is
theoreticdly possible, the task would be difficult to accomplish since the data packets may not take the
same path through the Internet. The mogt likely scenario would be that the hacker would stedl the
information asit passes to, and from, your Internet service provider.

The third option to consder involves emal. Some smdl dinics may use the free emall services that are
offered by many large web sites. Client informationthat is sent to one of theseemail addresses likely resides
on the web gte's computer long after you have read the message. Since you have no control over how
information is stored and protected, your client’s information may be vulnerable.

These three scenarios paint a bleak picture for people who want control of their persond information;
however, there are many ways to minimize security risks. These methodsinclude coding dient information,
using network security software, and obtaining informed consent.

Coding Client Data

One of the easiest ways to protect client information is to assign a code number for each Telehedth
encounter and use this code for dl dient-oriented data. Since the client’s identifying information (name,
address, etc.) does not have to be transferred between sites during an on-line session, most images used
for a physica rehabilitation consultation will remain anonymous. The low-bandwidth Telehedth system
outlined in this book usesa separate telephone line for audio; therefore, the telephone line can be used to
verbaly set the encounter code and discuss senstive dient data. The security risks of discussing hedthcare
issues over the telephone are generaly considered acceptable.

Security Software
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New security software will be essentid for the fight to protect personal information. Many of the same
technologies that are being used to provide secure bank transactions over the Internet are being integrated
into Telehedth systems and persond computer operating systems. These methods include:

» SSL (Secure Sockets Layer) protocol for point-to-point connections with aweb site,
virtud private networks for secure communications between Internet addresses,

data encryption to protect data transferred between sites,

user authentication to ensure that you are connecting with the correct Site,

password protection to ensure that you are connecting with the correct person.

Informed Consent

If thereisaleve of risk beyond conventiond client record security, each client should be informed of the
potential problems and sgn a consent form. This process will help protect the rights of the client and the
hedth care providers snce the dient is making aninformed decisionthat the Telehedth encounter is more
important than the risk of unauthorized access to their persona information. The consent forms should be
kept withthe dient’ sdinic file Thereisno legd precedent to ensurethat a Tel ehealthconsent formwill help
during litigetion.

How do | see the other person?

There are many way's to see the person onthe other end of a conferencing link. The tools that you use will
depend on your available hardware, connection speed, image qudity requirements, and the clinica reason
for seeing the other person. Though there is more than one option for viewing images from ancther Ste,
you should remember the following guideines when using any video-based imaging methods.

» Good lighting is essentia when trying to capture a quality video image. Even though
video cameras canfunctioninlow light, image qudity degrades under these conditions.
Aswdll, the light source must be behind or beside the camera. A separate light that fits
on top of your camcorder isided for taking good video pictures.

» Useatripod to hold the camera. Besides freeing your hands to work withthe dient or
to work with the computer system, having a static background can improve video
compression. Thereis dways some hand movement when holding a camera

* |If you cannot get the camerain a good position, disconnect the camcorder from the
computer and move the camerainto abetter location. Sinceyouare usng acamcorder,
you can save the images on videotape (i.e., regular videotaping). After recording,
reconnect the camcorder and play the video back through the conferencing system.

* Ingtead of connecting a camcorder to avideo capture card, some conferencing systems
can use inexpensive computer digital video cameras. These cameras cannot record to
tape and must be connected to a computer to work; therefore, you must ensure that
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your computer and cameraareinagood locationbefore starting a consultation session
because you cannot move the camera beyond the connecting cabl €’ slength. Location
problems are minimized if the video camerais connected to a notebook computer Snce
you can move both the computer and camera to take avideo clip at another location
or from another viewpoint. However, you may have to disconnect the modem, and
therefore the conferencing link, before moving the computer and camera into a good
video capturing location.

» Sincethelive video, video clip, and dill video capture dl usethe same video hardware,
you are only able to run one video software gpplication at atime. Therefore, youmay
have to exit your conferencing software fird when using another program to grab a
video clip or take a high qudity gtill image (avoid hardware conflicts). Whenyou have
finished capturing video, you should exit the video capture program before re-
edtablishing the conferencing system’ s live video.

* Most video camcorders automaticaly shut off after five minutes. If you cannot disable
thisfeature, you can put a blank tape in the camcorder and keep Record onduring the
on-line sesson. The camcorder will not turn off while recording. Y ou can rewind the
tape after the sesson and reuse it for the next consultation.

Live Video

Y ou can use live video to see smdll, continuoudy updating, pictures of people a the other site. First, you
should ensure that you have the required equipment to capture video. Y ou need to have avideo capture
card ingdled in your computer and a video camera attached to the card. If this equipment is attached
before you start the communication software or initiate a cdl, the conferencing system can start sending
videowhenthe between-site connectionis established. L ow-bandwidth sysems have a1 — 3 second delay
between movement at the central Site and the video imege at the remote site. Y oumay have to pressaplay
button, smilar to the button on aVVCR or camcorder, on the video windows to start sending images.

Still Image

If sndl and/or low qudlity live video images are not sufficient for your needs, you can capture ahigh qudity
dill image and sharethe picture between sites by using the Whiteboard. Withproper lighting, alarge colour
image can show detalls that may be missed with live video. To ensure that you are capturing the correct
dill image, you can use live video to preview the remote Stuation and decide what are the main areas of
interest. The live video can be paused at the correct point by the rehabilitationspeciaist to show the remote
clinician the view that would benefit from a high qudity ill. The remote dinician can thengrab aseries of
dtill imagesfor discusson.
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In some cases, dill images may be the only tool avallable for sharing images. In this case, garting with a
picture of the whole problem area is better because the specidist can use the Whiteboard to circle areas
that require a closeup.

File Photo
Some low-end conferencing systems do not let you share live video; however, they do let you attach a
picture of yourself that can be accessed by others during the cdl. While not as good aslive video, afile

photo may hep add ahumanizing eement to the encounter by Ietting the remote dient and diniciansee your
face.

How can | let other people see me?

The same tools used to see people a the remote Site are used to see you.
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Using the Whiteboard to examine critical areas.

How can | see a client in another room?

Y oumay be inthe Stuationwherea client cannot be easily moved into the |ocationwhere the conferencing
computer has been setup. If you have a camcorder connected to your video capture card, you can
disconnect the camera and video-tape the client in thar room (i.e, regular videotaping). When you have
taped the required informetion, return to the conferencing computer and reattach the camcorder to the
capture card. The video canbe played while the other Stewatchesin a Live Video window. If the qudity
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of the Live Video image is hot good enough, you can capture portions of the video tape and save them on
the computer’s hard disk. The resulting video data file can be sent to the other Site by using the File
Transfer toal.

What are my options for talking to people at the remote
site?

The easiest way to talk betweenstesisto use a separate telephone line for audio. A good qudity speaker-
phoneishdpful snceadinicdancanuse both hands to pogtion a dient or take avideo clip while sill being
ableto talk to the specidist. Also, the dient, dinidan, and any other supporting personnel caninteract with
the specidist asagroup. L ow qudity speaker-phones can cause problems since they may not have enough
range, they may run in haf-duplex mode, and they may not filter out background noise. Table 3 outlines
some requirements when selecting a speaker-phone.

A telephone headset can aso be used to alow two way communication while keeping your hands free.
While thismay work at the central rehabilitationsite, the headset wires may become bothersome and it may
become difficult to pass the headset between people at the remote Site. While not ided, aregular telephone
will usudly alow you to complete an assessment.

If you have only one tedecommunications line, you can use the conferencing systemto send audio between
stes. Y oumust connect amicrophone and speakersto the sound card inyour computer to usethisfeature.
The conferencing system compresses the microphone input and sends sound through the data line to the
other ste. The recaiving Ste decompresses and plays the sound through the speskers. If you have enough
bandwidth, this method of audio communication works well. Y ou have the advantage of only paying for
one communicationlinefor both audio, video, and datatransfer. However, low-bandwidthconnections can
produceaudio problemswhenusng Live Video, Whiteboard, and/or File Transfer toolsat the sametime.
Y ou can saturate the data line when usng multiple conferencing applications at the same time (i.e., no more
roominthe dataline to send a continuous stream of audio data). A non-continuous data stream will cause
the sound to break up so that you cannot hear every word at the other end of the line. To ded with this
problem you could use a separate telephone line for audio, limit the number of tools you use a the same
time, or use Chat to type messages.
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ITEM SPECIFICS DESCRIPTION
Y ou should be able to talk to and hear each other
when working with the dient away from the
Renge 2—3 metres computer system. The dlient may be lying down on a
bed near the speaker-phone.
A full duplex speaker-phone will dlow aperson to
Interaction Full duplex speak while gill being able to hear sound through the
phone.
If you want to use the Internet phone fegturesin the
Sound card Can connect to a conferencing software, you may want to connect the
compatible computer’ s sound card speaker-phone to your Sound card for improved
audio communications.
Noise Some speaker-phones try and reduce the effect of
reduction background noise on the conversation. This could be
useful inadinica environment.
AUtomaic Change the valume Somephor_lesystems_w_lll automaticaly adjust the
i automaicall audio sending or receiving volume to compensate for
& y the distance you are away from the phone.

Table 3. Speaker-phone consderations.

How can | assess a client’s walking style?

L ow-bandwidth communication systems are not able to send asatisfactory live video image for assessng
motion. Standard video runs at arate of 30 fpsand moviefilmrunsat 24 fps. Both these frame rates trick
your eyes into seeing motion, eventhough youare only looking at aseriesof till pictures. When you drop
below 20 fps, the motion effect degrades and the motion appears choppy. Since alow-bandwidthsystem
usudly sendslive-video at gpproximately oneframe per second, you cannot uselive video for most motion
anayses.

Now that a strong case has been madefor not using live video for motion andysis, hereistheflip-gde. In
some instances you can pick out the informationyou need fromalive video feed. First, by increasing video
compressionand decreasing image 9ze you can increase the live video frame rate up to gpproximately 10
fps (this process al so decreases image quality). Y ou may be able to seeif the client is dragging their toes
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during swing, check body postion, or check on assstive device orientations. Unfortunately, you cannot
replay the motion since live video is not saved on the computer’ s hard disk.

If you cannot use live video how are you & ampwalk4_avi - Windows Media Player
supposed to examine dient motion? The | File ‘isw Play Favoitss Go  Help
answer does not rest with your conferencing [
system but with the softwarethat comeswith a |
video capture card. Most capture cards have |
video capture and editing software included. If §
not, you can purchase video captureand editing
software that works with the AVI file format i
from most computer stores. You can use this | s
software to save the output from a video
camera on the computer’s hard disk. The
capture process usudly involves looking in a
preview video window to ensure that the
picture qudity and settings are correct. You |
thenclick the mouse on a record buttonto start
saving video. After the file has been saved you

can look a the video clip in the preview P11 B | e w0 b |
window or by usng Media Player, Red Player, =
or Active Movie programs.

i

Paused 00:02 A 0004 s

Grabbing a video is very easy; however, the
following guiddines can help obtain a good Viewing a video clip in Media Player.
qudity dip:

» Good lighting leads to good video. A strong light source directed at the subject from
above or beside the camera will produce images with better colour balance and better
clarity. The video camera shutter will dso besmdler. A smdler shutter is good since
it will lead to less blurring during fast motion. If the shutter is too open, the subject’s
arms and legs may appear blurred or extra wide.

» Do not capture video at less than 320x240 resolution (half screen). You need alarge
enough imege to see detalls during a proper motion assessment. The 320x240 or
640x480 sdtings should be large enough for movement andysis. To be safe, dways
capture video at 30 fps.

» Do not capture video at less than 15 fps. Since you are capturing a series of pictures
that represent the client’s walking style, you do not want to miss important events
because you did not capture enough images. For example, you may capture images
before and after hedl-strike but not at the criticdl moment. A dow walking dient’ sgat
could be analysed at 15 fps. Preferred frame rates are 20, 24, or 30 fps.
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* Youcanachieve better frame rated by capturing uncompressed video. Y ou canusudly
compress the video later.

» Do not capture too much video before and after the activity. Y ou can save time when
sending the video dip through the communication link by saving a smdler video dlip.
The ided dip will only contain the activity in question; such as, two to four waking
srides.

After capturing the video dip you should compress the file before sending it through the link. Video
compressioncanreduce the file 9ze by afactor of eght while maintaining adequate imege qudity. Thiswill
greetly reduce the time it takes to send a video file to the other ste. Cingpak and Indeo compression
formatsare included withmost video software. Recent tests at The Rehabilitation Centre (Ottawa, Canada)
have shown that Indeo takes less time to compress video fileswhile ill achieving comparable file sizes.
After you have compressed the file save it witha different file name so that, if necessary, you can go back
to the origind clip. Y ou should aso play the new clip to ensure that the image quality is ill good. If
compression hasresulted inpoor video qudity, you should recompressthe origind filewithdifferent settings
(lower compression / higher quality). Even with compression, along digita video clip can take up to an
hour to send between sites.

The completed video dip can be sent to the other site by usng the File Transfer tool in your desktop
conferencing package, Internet Email, or modem — to — modem file transfer. If you have file transfer
cgpability in your conferencing package and you are aready connected, the File Transfer tool is the
easest method to use. If you are sending the file during off-hours, Email is a good dterndtive since people
a the other 9te do not have to be connected to receive the file. Unfortunately some email systems do not
work with large datafiles, and dl digitd video filesare large.

Now that the datafileis a the other Ste, the consulting clinician can look at the video. Digita video dips
can be used with many motion anadlys's assessment programs.

Media Player

Microsoft Window's Media Player is an effective toal for playing AVI video files. The controls are the
same as astandard VCR. Y ou can play, pause, and stop the video clip at any point. In addition you can
step through the dip frame by frame. The ability to step through avideo dip dlowsyouto examine specific
momentsinthe gait cycle, see how muchafoot isdearing the ground, or look at posture. Y oucanaso see
the ime interva fromthe beginning of the clip. Thistime can be used to calculate stride times. By changing
the video properties you can enlarge or reduce the video window. Increasing the video Sze give you a
much larger, but poorer qudity, image. A Media Player video image can be copied into the Whiteboard
for discussion.

Motion Analysis Tools
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Motion Andyds Tools is a software program that was written a The Rehabilitation Centre (Ottawa,
Canada) to help perform clinica analyses of digital video. Withthis software, you can load multiple video
clips, step through the clip, measure joint angles, caculate stride intervas, stride length, walking speed,
measure distances, and enlarge the image. Y ou can dso superimpose agrid over the video to give some
perspective when looking at body position. As with Media Player, you can copy the current Motion
Andyss Tools window into the Whiteboard for discussion. These additiona assessment tools are useful
for quantitative comparisons betweenthe client’ s results and norma results and when performing pre/post
trestment evauations. Because of the added functions, Motion Analyss Tools isthe preferred method for
quick dinica motion andyss.

The Whiteboard is a usgful tool for discussing problems areas in the dlient’s walking style. Since many

Whiteboard programs alow you to create multiple pages, you could copy critica images onto separate

pages when discussing the client’ swaking problems. With this method, you can quickly switch back and

forth between images without having to continudly reload pictures through the communication link. The

Whiteboard drawing tools should be used to circle critical areas and draw correct limb positioning.
Full Gait Analysis

If you require extengve andyds of the client’'s mation, you can use a high end biomechanics andysis
systems, such as the Ariel Performance Andyds System, thet take AV file input. Much more time is
needed to complete a full biomechanicd video analyss, however, this information is very useful for
describing the dients motion and identifying discrepancies in their walking style. You will probably work
with aclinica gait laboratory to complete such an andysis.
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Using Motion Analysis Toolsto view different positionsin
the gait cycle.

How would | assess a person with a brace?

This section describes how you could use distance communication technology to complete a remote
orthotic assessment. There is not one way to use a conferencing system for rehabilitation consultations,
however, this example provides a structure on which you can build. In this case we have a dient who is
experiencing discomfort at the proxima end of her ankle foot orthoss (AFO). Microsoft NetMeeting is
being used as the communication program.

Make the Connection

Before garting the assessment, both sites should be on-line and the equipment should be functioning. This
isagood time to greet the remote clinician and discuss any relevant information before the client arrives.
Theremotedinidanis your physicd link during the assessment. A good rapport betweenthe rehabilitation
specidist and the remote dinicianmakesthe entire process run more smoothly. Bothstesmaywant to have
technica assstance handy when making the connection.
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Databases can be used during an on-line consultation.

Enter Encounter Data into a Database

By using the document sharing tools, the remote clinicianand rehabilitationspeciaist canwork together to
complete an assessment database form. This process involves opening the database program, sharing the
database between stes, and selecting collaborate so that both participants can take turns running the
database program. The remote clinician could have connected to the centrd Ste to enter thisinformation
before the gppointment. An informationdatabase that is specific to the problemarea, inthis case orthotics,
can hdp make the on-line assessment process more efficient snce the dient’s information is stored in a
database in one step, the database can be worded to reduce confusion between varying disciplines (i.e,
phys otherapy terminology versus orthotics terminology), and both sites canrefer to the informationduring
the assessment. To conserve bandwidth, you should stop sharing the database before continuing.
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Start the Live Video

Live video is useful when starting an assessment. Y ou can see the client and/or the dinidanasyoudiscuss
the problem, and these people can aso see you. Being able to see people at the other end of the line adds
apersona dement to this technol ogy mediated consultation. The specidist could also pick up visud cues
concerning the client’ s condition.

Y ou can dso use the live video to get anideaof where the problem is occurring. Ask the remote clinician
to turn the video camera and focus it onthe areawherethe dient is experiencing difficulty, in this case the
proxima rim of the AFO. The client should thenpaint to the area of concern. Since the video will only be
updating at one frame per second, the client should hold ther finger onthe problemarea until you can see
it in the video window. Y ou can pause the live video &t this point.

Open the Whiteboard

The Whiteboard is your main visud communication tool. You will be using it to discuss al images used in
the assessment. Now that you have a paused live video image of the areain question you can copy this
image into the Whiteboard. InNetMesting, you candlick the Select Window buttoninthe Whiteboard and
the dick onthe video window. For alargevideo image, you can detach the video window and then change
the window or video properties. When you have a good image in the Whiteboard you can turn off live-
video to conserve bandwidth.

Make Suggestions

After further discusson with the dient and the remote dinician, youcanmark off an area of interest on the
Whiteboard and ask the remote clinician to capture alarge image of the area. Using the still image capture
software, the clinician can capture the image and thentransfer pictureinto the Whiteboard. Drawing tools
canbe used by both stesto discussthe problem. In this case, the AFO brimisdigginginto the client’ scalf.
For rdief, the specidist describeshowto makea smdl modificationto the AFO while usng the Whiteboard
to draw how the modified shape should look.

The remote clinician will make the changes as outline by the rehabilitation specidist and then capture
another dill image to show the result. When the modified AFO looks good, the specidist needsto ensure
that the AFO 4ill functions correctly.
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Desktop view of a Telehealth session involving an ankle foot orthosis.

Capture and Send Video Clip

The remote dinician will capture a video dip of the client walking and send the dip to the rehabilitation
specidist (refer to Chapter 5 for hints on taking motion video). The specidist can use Motion Andyss
Tools to step through the video and measure ankle joint angles at critical pointsin the gait cycle. These
angles can be compared withthe AFO design parameters or with pre-modification data. If the AFO isnot
functioning well, the modification process should be redone.
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Recheck During the On-Site Visit

Since changes have been made to the AFO, the rehabilitation specidist should check the AFO during the
next vist to the remote community. Sometimes, the minor modifications made during an orHine sessionwill
be sufficient for the short-term but more extensive revisons will be needed during an on-gte visit.

Can | use the conferencing system as a telephone?

Many conferencing systems will alow you to use your Internet connection as atelephone. If you have a
sound card, a microphone, and speakers, you can communicate withpeople at other Sites. Since you can
increase the speaker volume and increase the microphone sengtivity, you can use an Internet phone
connection as a gpesker phone system during an on-line session.

Unfortunately, the sound quality during these verba communication sessons is not as good as aregular,
long distance telephone cdll. If you are using other Internet communication festures while talking youmay
miss some words of the conversation. Since alimited amount of information can pass through the pipein
alow-bandwidth connection, the Whiteboard or video transfer activity canfill thedataline so that an audio
transmisson does not trangmit to the other Ste. Due to the potentia problems with Internet audio
communications, it is a good idea to have a second telephone line ready to ensure high quaity verbal
communications during the consultation.

Can | give a presentation using the conferencing system?

Desktop conferencing systems are ided for giving presentations to individuds or smal groups. By
connecting to multiple sites at the same time, you can give a presentation to aseries of smdl communities
However, since you will not be physicaly present during the presentation, additiona factors must be
consdered when giving aremote presentation:

Prepare Slides in Advance

Though the Whiteboard can be used for drawing during a presentation, you will be more effective if you
have previoudy created good qudity didesthat are related to the course content. A programsuchas Corel
Presentations, Harvard Graphics, or Microsoft Power Point, should be used to create these dides;
however, youcanaso usethe Whiteboard to layout the information. Presentation software helps provide
a congstent approach for describing your idess. A few points to remember when creating your dides
include:
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* Do not overload a dide with information. If necessary, use two or more dides to
describe a point.

e Only put 6—8wordsonaline.

* Do not use amdl font szes. Smdl fonts make it difficult for more than one person to
read the screen.

» Use high contrast colours (ex., blue background and white or yellow text).

» Use graphics to help illustrate a point or just to add some interest/humour to your
presentation.

Besides providing avisud means of describing a concept, prepared dides hep keep you on track and
organized during your presentation.

Use Graphics Whenever Possible

Since you will not be at the remote Ste to give the presentation, you must provide other visud cues to
make your point. Possble graphics indude data charts to describe numerica results or trends, dip art
drawings to draw attention to the ideabeing presented (such as showing a drawing of a person with bent
knees when presenting on lifting technique), or descriptive photographs.

Y ou can cregte your own photographs by capturing a till video image, saving the image as a bitmap file,
and loading the bitmap into the presentation software. Y ou can aso select the video window into a new
page in the Whiteboard when you want to incorporate a picture into an on-line presentation.
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Using video clipsto show motion for a wheelchair transfer.
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Use Video Clips to Show Motion

Many techniques in physica rehabilitation require motion. While these movements may be easy to
demondirate, they are oftenhard to describe. To show these techniques to people at the Site, youcanuse
your video capture card to save clips of important movements onto the computer’s hard disk. At an
appropriate time in the presentation, you can indruct the remote participants to run the video dip. The
participants can stop and step through the clip to better understand the mation. If the participants have
questions abouit the dlip, they can select individua frames into the Whiteboard for discusson.

Save Presentation as Whiteboard File

Whenyou have setup your presentation using presentation software youare ready to convertthe didesinto
aWhiteboard file. Most presentation software cannot save to the Whiteboard format; however, you can
save your presentation as a series of bitmap images. These bitmaps can then be loaded directly into the
Whiteboard software or seected into the Whiteboard fromagraphics program (Paintbrush, Corel Paint,
etc.). Each dide should be saved as a separate Whiteboard page.

The Whiteboard file size canbe greetly reduced by using the Whiteboard tools to create your dides. This
re-layout processinvolves using the Whiteboard' s text, background colour, and shape drawing features
to create mogt of the dide' s content. Bitmap images can Hill be inserted into each dide; however, these
images will now be only afraction of the former bitmap Sze (i.e., Sncethe bitmap will not include text and
background). Fle size can aso be reduced by using graphic images that are as smdl as possible but il
large enough for your audience to see from a distance. By reducing the file Size, the time required to load
the didesiis greatly reduced since less information has to be passed through the pipe.

Pre-send Whiteboard and Data Files

It may take an hour to send alarge Whiteboard file between Sites. A series of video clips may take even
longer. To make things run more efficiently during the on-line session, you should connect to the remote
gtes wel before the start of the presentation and load the Whiteboard file. This is accomplished by
connecting, running the Whiteboard program, and loading the file. The images are automaticaly sent to dl
the sites connected to the conference.

Y ou should aso pre-send video clips, word processing documents, software, and any other digital aids
that you will be using during the presentation. The Fle Transfer tool can be used to send thesefilesto all
participants. File transfers should be completed before |oading the Whiteboard file,
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Use the Whiteboard Tools

Remember that you have many drawing, pointing, and screen capturing tools inthe Whiteboard program.
Thesetools should be used to highlight information on your dides during a presentation. Y oucanaso use
thesetools to make quick sketches that describe a concept. The remote Sites should aso be encouraged
to use the annotation tools to describe their questions.

Y ou may aso want to capture and share a dill video image to help answer questions during the session.
For example, you could capture a fill image of the body positionduringawhedchair transfer. Y ou could
aso capture a picture from a reference text.
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Whiteboard dide from an on-line presentation.

Using the Communication System 57



Use Chat to Keep Notes

The Chat windowisagood tool for keeping notes during an orHine presentation. Infact, participantsfrom
multiple sitescan al add messages to the Chat window, thereby providing lecture notesthat surpasswhat
one participant might record. The presenter can a so use the Chat windowsto add important notes that the
participants can read later (i.e., paste pre-written text into the Chat windows and then send the message
to dl participants). When the presentation has finished, dl participants can save and print the notes.

Use Live Video to See Participants

Livevideoisussful for monitoring the participantsinan ontline presentation. At the start of the presentation,
the video camera can be moved from person to person so that the presenter can greet the people at the
remote Site. During this process, the presenter should write down the participant’ s names for use during
the sesson. Whenthe video camerahas been returned to its position beside the computer, zoom out as far
as possible so that the presenter can see the group. The presenter’ s camerashould be centred on hisher
face.

If you notice that people are Stting far awvay fromthe computer, ask themto move as close as possible to
the monitor (o that everyone can see and be heard). Y ou should also be looking for body postures that
would indicate attentiveness or fatigue. The live video function can al so be used to monitor practicesessons
or to demondtrate a motion. For example, the participants might turn the video camera so that it sends
imagesof two people attempting awhedchair transfer. The ingtructor cangive feedback onther technique
and use the live video to demongtrate modifications to the movement.

Are there any other factors to consider when doing a
remote consultation?

Don’t forget that a client is at the other end of the line

During anontline consultation, the speciaist isusudly helping the remote dinician solve adinica problem.
Sincethe video systemdoes not show the whole room, focussing dl your atention on the remote dinician
is very easy. It is important to recognize and interact with the dient aswel asthe remote clinician. This
interaction will result in aricher experience for the client and may result in the discovery of important
information that only the client can provide.
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Try not to focus on the equipment

When people are garting to use distance communication systems, they may focus on the communication
equipment when doing an on-line consultation. Remember that the hardware and software are just tools
to help you interact with other people.

Start the Whiteboard first

Sarting the Whiteboard firg greatly reduces the time needed to load a Whiteboard file (i.e., your
presentationdides or pre-assessment images) on al participant’s systems. If live video is Sarted fird, the
video stream takes up much of the available bandwidth, thereby dowing down the process of sending
Whiteboard data between sites. Once the Whiteboard file has been received, live video can be started
without harming Whiteboard efficiency.
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Motion Analysis

Motionandyds s useful inmany areas of physica rehabilitation. For example, dinicianscan assesswalking
syle, whedchair propulsion characteristics, life sills performance (dimbing gairs lifting, working in the
kitchen, etc.), range of moation, and dynamic muscular strength. Many methods have been developed to
accomplishareevant motion andyss. These methods vary in complexity from watching apersonwak to
computer-aided 3D kinetic movement analyses.

For regular dinica assessments, visud cues and waking speed data are often used to gauge a diert’s
progress. If agait |aboratory is available, this information can be augmented withjoint range of motionand
gridelengthdata. M ost moderngait laboratories use video cameras to cagpture the motionand then, usng
proprietary hardware/software, processand andysethe trid. Thisvideo-based approach fitswel withlow-
bandwidth video conferencing.

When discussing human motion, a video dip of the dient must be saved in the computer and then sent to
the central renabilitationsite. While this process adds a time delay to the assessment process, many useful
measures can be taken from the video dip that cannot be obtained by just looking at the dient. These
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measures include stride lengths, joint angles, walking speed, and foot clearance. Video clips can dso be
played back at various speeds, re-played to check observations, and used to compare pre and post
treatment effects.

Although digitd video clip anadysis can enhance a rehabilitation assessment, working with agood quality
video dip isimportant. The fallowing sections will discussissuesrelated to obtaining and analysing a client
video dlip.

Camera Placement

To obtain accurate angular measurements, video camera positioning and image darity is important. The
video camera should be placed at aright angle to the plane of motion;
for example, a camera facing a person could record lateral arm
raises - acameraat the sde could record hip flexion. The farther
out of ling, the larger the measurement error. Idedly, 7 = -
the camera should be onatripod that is far enough r : -

back to capture the entire movement.

Camera Settings \*@

If the camera has an adjustable shutter, increase

the shutter speed until there is no blurring due to Video camera placement when capturing
movement. At regular waking speeds, the shutter video clips.

should be set between 1/100 and 1/500. If

available, use the camera remote to minimize cameramovement from pressing the record button. A faster
shutter speed will reduce the amount of light that reaches the video tape. Y ou may need additiond lighting
if the picture becomes too dark.

Frame Rate

A North American video camera collects video images at arateof 30 fps. Thisframe rate is appropriate
to capture people waking at adow or normd pace. If the frame rate is too dow, you may miss important
details during the walking stride. For example, if the frame rateinyour video capture softwareis set to five
fps you may only capture an image of the person in the swing phase and then in mid-stance. Y ou would
have missed the entire hed strike event and the trangition to foot flat.

For a dow walker, a frame rate of 15 fps may be adequate for motion andyss. Idedly, you will have a
frame rate between 24 and 30 fps (movie filmis captured at a rate of 24 fps). The main factors that
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influence the frame rates that your system can handle are the video capture card, the computer speed, and
the amount of available hard disk space.

A good video capture card can capture at 640x480 sze, 24 bit image, at 30 fps. To obtain these rates,
most reasonablely priced video capture cards require acomputer withafast CPU (more than 166 MHz).
Another congideration is the amount of hard disk space that is available to store the video clip. An
uncompressed 10 second video clip can take over 40 Mb of space onahard disk. If youreduce the video
sze and/or frame rate you will reduce the space needed for the video dip. You aso need less time to
trander asmadler video clip between sites. Slower computers should ill be able to capture a 320x240
image a 24 fps. This setting is a good compromise between image Sze, frame rate, and video clip Size.

For somevideo capture cameras, suchas the Quickcam, the frame rate is dependant on the amount of light.
If the subject iswell lit, you will get the best performance fromthe video capture device. Lightinglevels do
not usudly affect frame rates on systems with a camcorder that plugs into a dedicated capture card.

Lighting

As was mentioned earlier in this manud, lighting is one of the most important factors when deding with
images, whether dill or moving. Generdly, astrong light from beside or behind the camerathat isdirected
toward the dient will produce a good video dlip. A video camera light that attaches to the top of your
camcorder isagood light source for capturing video clips.

Idedly, the area behind the dient should be undluttered and painted with a neutral, dark colour. This
background setup may not be possible in acdlinica setting; however, it is very important that the subject
does not move in front of a light or window. A light that is directed from behind the client, and into the
camera, will make the client look dark and will greetly reduce the image detail.

Video Compression

After you have captured your video clip you should compress the video file. Video Compression is a
method for reducing the sze of the video dip by leaving out redundant information and applying
meathematica formulasfor representing individud pictures. Commonvideo compressionschemesarelndeo
and Cinepak. Either of these compression formats will reduce the sze of your AVI video dip while
mantaining adequate qudity. Since image qudity decreases as compression increases, you must find a
setting that givesyouagood image while minimizing the file sze. An 80 to 90 percent compression setting
can be selected for most motion video clips.
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Two improved video compression methods, MPEG and MPEG I, are just emerging on the market.
MPEG compression produces much smaller file szes while maintaining good imege qudity; however, fast
computer graphicsprocessing isrequired to create and play M PEGfiles. Personal computersthat can store
and play MPEG Il files should be coming on the market within the next few years.

Analysis Tools

Media Player

Wndows Hedis Nlaper
[i= Y oy Jeck =2

A variety of tools are available to andyse video
clips. One readily available tool is the Media
Player program that comes with Microsoft e
Windows. This program is usudly found in the
Accessories— Multimediafolder. Media player
verson 6 and 7 lets you play and AVI video
dip and shuttle to different points in the clip.
Features such stepping through the video
frame-by-frame, and determine the timing of
critical points in the gait cycle have been
removed from these newer versons of
MediaPlayer. The Media Player controls are
gmilar to a casstte player.

Media Player program window.

Motion Analysis Tools

Molion Anakresie Toole

The Motion Andysis Tools program is a dinicd gat
andyss program that can be used to andyse MPEG
video, Quicktime video, AVI video, or Windows
bitmapimages. Motion Andyss Tools canbe used to:

e dmultaneous display muitiple
video clips and images (compare
before/after, compare withnormal

' /’ motion, €tc.),
i E— » play or step through video dlips
FzrsfoewiEl | & : * create video snapshots,

» superimposeagrid over the video

Motion Analysis Tools. or bitmap image,
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» cdculaejoint angles,
 cdculate gride timing, stride length, and walking speed,
e print images and summaries.

To measure stride length and walking speed you mugt place a scde factor, such asametre fick, inthe
video fidd. The program usesthis scde factor to calculate the rdlationship betweendistancein reality and
distance on a computer screen. To caculate the scale factor, you use Motion Andyss Tools to measure
the distance between two fixed landmarks located in the plane of motion on the video clip (i.e., the ends
of the metre stick, marksonthe floor, etc.). Do move the camerawhile filming the motionbecause the scale
factor changes as a camerais moved.

M easuring the scale factor.

Moation Anadlyss Tools can creste individud snapshots from the video clip. These dill images are useful
when comparing body positioning at different instancesin the gait cycle. This program can dso caculate
clinica range of motion measurements. If youdo not have an experienced person helping you perform the
remote assessment, you can have the remote clinician perform the range of motion test movements while
the video camerarecordsthe process. L ater, the remote diniciancan grab segmentsof the video tape that
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contain the desired motion and send them to the centrd Site. Y ou can measure joint angles and distances
in the camera plane directly off the video dip.

Video Clip Check List

The procedure for making a video clip can be straight forward; however, certain guiddines should be
followedto capture adip that is useful for motionandysis. Y oucanuse Table 4 to help withthe video clip
creation process.

VIDEO CLIP CHECK LIST

ITEM DESCRIPTION v

Ensure that you have good | Optimdly, attach a spotlight to the top of the camera.
lighting

If you do not have a spotlight accessory for the camera, position
alight besde, and dightly behind, the camera

Do not place alight behind the subject. Do not video the subject
with the camera pointing toward awindow.

Camera position Flm at aright angle to the plane of motion

Don't move the camera, if you pan the camera you will not be
able to cdculate gtride length (use a tripod)

Postion the camera far enough back to capture at least one
dride

Cdlibration Put scale factor in the plane of motion (i.e., mark a 1m distance
on the floor along the walkway, hold a metre stick up just before
the subject walks, etc.)

The measurement scae will not be correct if the subject is
walking toward you. To have an accurate cdibration factor in the
corona plane factor, you must have an object of known length
beside the subject in at least one frame.

Table 4: Video taping guiddines.
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Appendix A — Glossary

Computer Terms

A video file format for Microsoft Windows based computer systems. AVI stands

AV for Audio Video | nterlaced
Bandwidth A measure of the information carrying capacity of a communications channdl; the
higher the bandwidth, the greater the amount of information which can be carried.
Stands for binary digit. It isthe amdlest possible unit of information making up a
Bit character or aword in digital code, and is represented as either "on™ or "off' by the
numbers 0" or "1." An dectronic string of bits represents letters and symbols.
A means of representing pictures of photographs as a series of numbers. These
Bitmap numbers can be saved on disk, used to digplay the image on screen, or print the
image.
Communications which are capable of carrying awide range of frequencies.
Broadband Broadcast television, cable television, microwave, and satdllite are examples of
broadband technologies.
Bvte A st of eght bits, which is normdly the smalest number of bits required for
y representing an dphanumerica character in the computer's memory.
Channéd A communication path established between two or more inditutions.
A mathematica technique for reducing the Sze of computer detafiles. Different
Combression techniques are used for different types of data. For example, Cinepak, Indeo, and
Pres MPEG are digital video compression protocols. GIF and JPEG protocols can
compress digita pictures. ZIPisagenerd datafile compresson method.
. The process of establishing atemporary connection over the switched telephone
Dial-up
network .
Driver A software program that tells the operating system (Windows 95) how to interact
with specific hardware (printer, graphics card, modem, €etc.)
Email Electronic mail. A computerized method of sending typed messages, data or

programs to other computer users with an Internet email address.
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Encryption

A mathematical transposition of afile or data stream <o that it cannot be deciphered
at the recaiving end without the proper key. Encryption is a security festure that
assures that only the parties who are supposed to be participating in avideo
conference or data transfer are able to do so.

Folder

A window on the desktop that can contain programs, data, or other folders. A
folder isavisud representation of adirectory on the disk.

Frame Rate

Frames per second (fps) displayed on avideo monitor. A frame rate of 25-30 fps
is consder ‘full motion’ and is what most broadcast video operates &. A frame rate
of 15 fpsisnoticeably jerky'. Sower frame rates may be inadequate for gait and
motion observations and andyss.

Full Duplex

A communication channe over which both transmisson and reception are possible
intwo directions a the sametime. A standard telephone lineisafull duplex system
because people on ether end of the connect can smultaneoudy spesk while
listening to sounds coming from the other end.

H.320
H.324

A standard for multimedia video-conferencing. Products that support this standard
should be able to connect and share live audio and video. H.324 is specialy
designed for dia-up modem connections.

Hacker /
Cracker

A hacker isaperson who bresking into computer systems for the thrill, asa
challenge, or asajob (i.e, to test security systems). It is againgt hacker ethicsto
dter any data asde from the logs that are needed to clean their tracks.

A cracker is aperson who bresks into computer systems to copy, destroy, or ater
information. Theterm Cracker was coined ca. 1985 by hackersin defence against
journdigtic misuse of the term Hacker. Hackers consider themselves to have more
programming ability, Internet expertise, and experience with UNIX or other
multi-user operating systems than a cracker.

Intranet

A "private Internet” that employs the TCP/IP communications protocols used over
the Internet. An intranet may be linked to the public Internet.

Internet

A worldwide network which connects many computer syslems. Using the Internet,
you can send dectronic mail, get programs or data files, access electronic meeting
places (Usenet), or tour avirtua museum.

JPEG

JPEG (Joint Photographic Experts Group) refersto an dgorithm for digital
processing gill images. This group defined a compression sandard that is used for
mogt pictures on the Internet.
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Kbsor Kbps

Kilobits (1000 bits) per second. Kbsisaway of reporting the rate of data
transmission.

LAN

L ocal Area Network. An interconnection of more than one computer. Once the
computers are linked, they can share datafiles, emall, printers, and any other
computer data. Computers on aLAN are usudly in the same building, dthough the
LAN can be connected to the Internet so that al the computers can share the same
Internet line.

Light Tables

A type of folder that displays multimediafiles (pictures, sounds, video clips) asa
series of amall dides. These dide images can be viewed full Sze, edited, and
organized within the folder.

LUX

A unit of illumination. Generdly, lighting levels of 2000-3500 lux are satisfactory for
Telehedth gpplications, while newer "low [ux" cameras produce qudity pictures at
levels aslow as 750 lux. Having alux level above 1000 enables the camerato keep
more of the image in focus, Snce the trade-off for low light conditionsis lower depth
of fidd.

M icr osoft
Windows 95

A microcomputer operating system. This software replaced DOS (MS-DOS) as
the underlying system for running computer programs. Windows 95 has a graphica
interface, dlows more than one program to run at once, and includes many software
features and programs.

Networ k

Networks alow computers to transmit and receive data. The technologies required
to enable computer communications include: connecting devices (opticd fibre, coax
cable, microwaves, €tc.), switches, controllers, routers, gateway, PBX's
communications protocols, tools for network management, network services and
security feetures.

Real Time

Sends and recelves audio / video / data Ssmultaneoudy, without more than a fraction
of asecond delay. Applications that are transmitted within afew seconds are
sometimes caled near red time,

Storeand
Forward

Captured audio clips, video dlips, fill images, or datathat is transmitted or received
a alater time (sometimes no more than aminute). Email is a ore-and-forward
system. Enables communication without concurrent participant involvement.
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T1

A digita carrier capable of transmitting 1.544 Mbps of eectronic informetion. It is
the generd term for adigital carrier available for high volume, voice, data, or
compressed video traffic. T1 isastandard for transmission that is accepted in North
America Fractiona T1 or sub T1 tariffs are rates for bandwidths between 56 Kbps
and 1.544 Mbps, such as 384 Kbpsor %2a T1.

T3

A carier of 45 Mbps bandwidth. One T3 channd can carry 28 T1 channels.
Transmission of both voice and data digital sgnals at speeds of 44.736 Mbps and
higher.

T.120

A standard for audio and graphics exchange, supporting higher resolutions and
pointing and annotation (which the H.320 standard does not).

TCP/IP

Transmission Control Protocol / Internet Protocol. The most popular open-standard
protocols used in data networks today. The Internet Protocol is used to route
packets of data on a network.

Virtual Private
Networ k
(VPN)

Private, software defined network dedicated to connecting two or more high
volume, long distance client Sites.
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Communication Systems

The utility that alows the exchange of text messages and the recording of those

Chat messages as an audit trall.
A company that gives you accessto the Internet (for afeeg). Generaly, you connect
Inter net , ;
Provider to the company’s computer by using a modem and, when the correct parameters
and passwords are entered, you have a connection to the Internet.
Mirror Within the Chalkboard utility, the command used to show a selected window on the
cdler's digplay screen to the other participants during communication.
Multinoint A computer conference that involves more than one participant (i.e., more than one
pomnt computer being linked to the conference). Y ou need an Internet or LAN connection
Conferencing _—
to setup amultipoint conference.
POTS Plan Old Teephone System
Still Image The utility that converts video images to computerized pictures
Capture
A hardware adapter that plugs into your computer to capture video images. These
Video Capture |video images can be saved as adigita video clip, displayed immediatdly on-screen,
Card or sent through a conferencing system to be displayed on another person’s
computer screen.
Whiteboard The utility with which you can enter text, draw smple graphics, and import the

contents of other windows or bitmap files within amultiuser conference,
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Whiteboard Terms

. | Thisfeature stops other participants in a conference from moving or adding

Lock Contents | T&] | iects to the Whiteboard.
Activating the remote pointer places asmdl hand picture on the
: . | Whiteboard. This hand can be move around the screen by using the mouse
Remote Pointer | r#|

to clicking and drag the picture to a new location. Each Stein the
conference has a different coloured hand.

Select Area

A method for copying an area of the screen into the Whiteboard. Select the
areayou want to copy by clicking on the top left Sde of the area and

3| | dragging the cursor to the bottom right side. A picture of the areawithin the

rectangle is automaticaly copied into the Whiteboard and shared with dl
conference participants.

Sdect Window

A method for copying the contents of awindow into the Whiteboard.

. | Select the window you want to copy by dlicking anywhere within the

window. A picture of the window contents is automatically copied into the
Whiteboard and shared with al conference participants.

Synchronize

When the Whiteboard is synchronized the scroll bars on al Whiteboardsin

' | the conference move a the same time - thereby making sure that al

participants are looking at the same area.
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Appendix B — Video Conferencing

Products

Contact information

Microsoft NetMeeting

Enhanced CU-SEEME

Microsoft Canada, Inc.

320 Matheson Blvd. West

Mississauga, Ontario, L5R3R1, Canada
Phone: 800-563-90484

Web: www.microsoft.com

White Pine Software

542 Amherst Street
Nashua, NH 03063, USA
Phone: 603-886-9050
Fax: 603-886-9051
Emall: info@wpinecom
Web: www.wpine.com

Quickcam

The Rehabilitation Centre

Logitech Canada

Sdes Office

5025 Orbitor Dr., Bldg. 6, Suite 200
Mississauga, Ontario, L4W 4Y5, Canada
Phone: 800-231-7717

Web: www.quickcam.com

The Rehahilitation Centre

505 Smyth Road

Ottawa, Ontario, Canada, K1H 8M2
Phone: 613-737-7350

Fax: 613-737-7056

Email: e emare@rohcg.on.ca

Web: www.rohcg.on.ca/mobile/mclinhom.html

Proshare

Videum Conference Pro

Intd of Canada, Ltd.

2650 Queensview Drive, Suite 250
Ottawa, Ontario, K2B 8H6, Canada
Phone: 1-800-628-8686

Web: www.intd.com

Winnov

1043 Kid Court

Sunnyvale, CA, 94089 USA
Phone: 888-494-6668

Fax: 408-744-0174

Email: info@winnov.com
Web: www.winnov.com
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Application
Sharing

NetMeseting

CU-SEEME

Proshare

Video phones

Table 5: Conferencing sysemstools
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Appendix C — Step-by-Step Instructions

This section provides step-by-step instructions on how to run the software during an onHine rehabilitation
conaultation. While the content has been organized to mimic atypica consultation, youcanrefer to any of

the following sections to accomplish a specific task. For generd informationonusing NetMesting, please
refer to the Official Microsoft NetMeeting Book

1.0 Setting up your system

1. Start the computer.

2. Create anew folder on the desktop called Te ehedlth (see Microsoft Windows help for ingructions).
Y ou will use thisfolder organise the programs we use during an on-line session.

3. Make shortcuts to NetMeeting, WINIPCFG.EXE, Internet Dider, Big Picture Video Kit, and Xing
MPEG Encoder.

Teleheudlith Folder

Toaskbeyr

Windownils

Start Button

el T

Windows 95 desktop.
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1.1 NetMeeting

Open the Telemedicine folder by double clicking on the Telehealth icon (on the desktop).

Click the right mouse button on the Start button and sdlect Explore.

Double click the left mouse button on the Program Files folder.

Double click the left mouse button on the NetM eeting folder.

Drag the Conf.exe file, usng the left mouse button, from the “Contents of NetMeeting” box into the
Telemedicine folder. A Shortcut to Conf.exe is created. Conf.exe is the man program file for
NetMeseting..

6. Rename Shortcut to Conf.exe to NetM eeting.

a s wbdpE

B% Exploring - NetMeeting
File Edit “iew Toolz Help

|.-’-'-.II Folders | Contentz of '™ ettd eeting'
=1L Program Files || JReceivedFiles | SpeedDial =]

J Acceszones -@E Blip.vaw Callcont.dl

B asymetris CallLog. dat (S)ChiZexs

- Bigpicture ized Conf.exe E CcaplG.dl

E-] Cchat J Dcap32.di ] Gee32 dl

El-L_1 Common Files H245.dI %] H245ws.dI

- directs = Licenze.tut %] Mcatpstr.di

Ee-L_] Greatings Workshop Mes32.dI %] Mrmas1 di
-] Intermet Explarer

-] Internet Mail and Mews Minmcpis2.di E Mnmersp_di
_I Mo MGA PowerDesk b zcantft dll @ b zgoomes.dll
J Micrasoft NetShaw Mzica.dl E b =t120.dl

B Microsoft Office Nae.di =] Metmest tat
- [ 1 Microzoft Feference Nmcom. di Nmexches.dl
_| b St ark s Mrnozz.dll @ Rikgir.way
SRk eth ecting Rrcm.dll Suppart. bt
#-| Metscape | |8 Testsnd.way Ulsulp.dll

< . | _r|_l #'wb3Z2 exe

N

|33 object(s) |2.87ME [Disk free space: 0.93GE)

Using Explorer to identify the NetM eeting file (Conf.exe).
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1.2 WINIPCFG.EXE

In Explorer, double click the left mouse button on the Windows folder.
Dragthe Winipcfg.exe file, usng the left mouse button, from the “ Contents of Windows’ box into the
Tdemedicinefolder. A Shortcut to Winipcfg.exe is created.

ﬁ‘l Ezxploring - Windows
Eile Edit “iew Toolz Help
|.-“-‘-.II Folders | Contentz of “wWindows'
T Recycled =] [[#] weputildi [~ win.com ]
=4 Wwindows @Win.cur =] wirini
""" L1 airmd5 a "Win30E. swp (2] infile. exe
-] Application Data C@ Winhelp.exe winhelp.ini
----- | Command ] WirHIp3ZBME. % Wwinhlp32.exe
""" 1] Config ] Winirit, Fa] Wit ik
""" 1 Cookies [ ininit. exe
""" J EDrEl S Winmine. exe
""" ] Lursors @Winpnpup.exe
i-L_] Desktop Winsu:u:k ald
----- .| Downloaded Program Files T ol t.
-] Favorites wpIng.Is
-] Fants WtE1 ce.Lwl
& Fomes WtE'I kor Ll WtE1 oz.uwl
_____ ] Help 'W'tE'I Lk Ll 'W'tE'I Lz Ll
isboy = mcoder.ini %] Fwmbad0o,
{ED Histary Fmood Faambad 0o, dll
H-L ] Inf = Fwmhb00. dll Fmted 00 dl
al | _»IJ al | v
|1 ohject(s) selected |38 0KE W

Using Explorer to identify the WINIPCFG file.
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1.3 Internet Connection (Dialer)

N =

In Explorer, double click the left mouse button on the My Computer folder.
Double click the left mouse button on the Dial-Up Networking folder.

3. Dragtheappropriate dial-up file (Sympatico.exe inour example), usng the left mouse button, from
the “ Contents of Did-Up Networking” box into the Telemedicinefolder. A Shortcut to Sympatico
is created (your did-up name will be used instead of Sympatico).

2.0 Connecting to your Internet Service Provider

1. Double click on theicon related to your Internet Service Provider (on your desktop).

B Cxplaing - Dinl-Up Hetmorking

Fre kol “icw  ools Lonnccbons: Helk

Al Fades

| Lorbzts of Uil Up Hetooiling

;.E Lczkbop 2
F}-_B My Comavte:

Hepksy FXEFhy [

R |

EIE= Ny

= k]

Fl-d ]

FHeza 1]

Hoaww H)

a5 1)

¢ 12 Lorcrdd Fanzd

ie-Lal Minlers

ETE i1 1 Lo k0 g

=T Hatvork deigbohood |
1] | L3

[@ b aka New Conraction

MNerzte conpuler
T S1patice

Jobech;

Using Explorer to identify the Internet

Connection

2. A Connect To didog box will appear

a

b.

C.

d.

double click on the connect icon.

(Dialer) file

If necessary, enter your User name and Password
If your computer has been properly configured, youcan click on the Save passwor d box so that
you will not have to enter the password every time you connect
The Phone number is the telephone number for your Internet Service Provider
After you sdlect the Connect button, your modem will automaticaly call your service provider
(astatus box will show you how the connection is progressing)
3. When you have connected, an icon is added to your Task Bar. Thisicon ether lookslike a
box withtwo lightsor two computerslinked by asmdl line. To check your connectionstatus,

&,
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3.0 Starting NetMeeting

1. Therearethree ways of starting NetMeeting: from your Telemedicine folder (on the desktop), from

the Windows Quick Launch bar, and from the Windows Start Menu.

Sarting NetMeeting from the Telemedicine folder

I. Open the Telemedicine folder

ii. Double click the left mouse button on the NetM eeting icon

Starting NetMeeting from the Windows Quick Launch bar

i. Click onthe NetM eeting icon on the Quick Launch bar

Starting NetMesting from the Windows Start Menu

i.  Click theleft mouse button on the Start Menu icon

ii. Move the cursor over Programs

iii. Movethe cursor over to Microsoft NetM eeting and click the left mouse button

2. The NetMesting program will start. Y ou may want to press on NetMeeting's Stop button to ensure

that NetMeeting is not trying to connect to a directory server.

4.0 Connecting to Another Site

1. Phone the other dSte using your telephone (i.e., regular telephone call — not NetMesting). While

2.

discussng any initid issues, one of you will need to enter the other site's Internet address to make a
NetM eeting connection..

If the other Steis cdling you,

a.  Sdect About Windows NetM eeting from the Help menu.

b. ReadthelP Address, a the bottom-left of the window, to the other person

Ahnut Windnws: NetMerting |

ﬁ WMCCwsSE bSIReetng e
Wersion 104 7 423007

Copyr ekt @ Micrcscf: Zoqporstion 1996 1929,
Al righits 1ezereed

Cnrtars snitiErs rom DataEesm Jnennrat rn
FeHionz: Copyeright 1954 DopoBoan Conporation.

Tkiz zorgLter progrom o proteclod be coperig v o anc
inile valivnal beslies, DAl o eead repr oduclion o
clet1a_ron Ct this prockam, oF Sy porion ol £, fay kel
in s=y=e civil and Z-itinal perefies, arcowil ae
FrazenieEr i 18 n&Ee min extent pnssia e under be e

IP Aduresas 15€.96.155. 99
UIN

Finding your IP addressin NetM eeting 3
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3. Iftheother Steis cdling you and you cannot seeyour | P addressinthe About NetM eeting window,
a.  Openthe Tdemedicine folder and then double click on WINIPCFG.EXE.
b. Your IP Addressisshown in the IP Configuration window.
c. Givethe personyour |P Address.
d. Sdect OK to closethe IP Configuration window.

IP Conhiguration M= E |

—Ethemet Adapter Information

|PPP Adapter. -l
Adapter Address | 44-45-53-54-00-00
IPAddess | 206172182192
SubnetMask | 255255 2550
Default Gateway | 206172182182

Helease Beme

Heleaze Al | Renew Al More [nfa >

WINIPCFG information window:.

4. If you are cdling the other Site,
a.  Sdect the Call button (from the NetMeeting Toolbar)
b. TheNew Call didog box will open. Ensurethat Call using is set to Automatic
c. Asktheother sitefor their IP Address and then enter this number into the Addr ess box.
d. Sdect the Call button

5. The connection status can be monitored in the Microsoft NetMeeting window’ s status bar.

6. AnAccept didoghbox will appear at the sitethat isbeing cdled (i.e., the Stethat gave the IP Address).
Select Accept to complete the connection.

7. When the connection is completed, NetMeeting will switch to the Current Call configuretion (i.e.,
video showing, Toolbar with Whiteboard and Chat showing, etc.). The top of the NetMeeting
windowswill say Microsoft NetMeeting - 1 Connection.

8. Toimprove NetMesting efficiency and live video qudity, remove the two checkmarks in the Audio
configuration section.
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¥ Ned mrhng - 1 Lnnneachnn ¥
Cal yiew Tocolz: Hep LCal Yew ooz Eds

- Cdl
- Hong up
- Acddness Book
PlorPouse I-_ Switch to
Video il | _____l#ﬁ| Porticipant list
Switch 1o |
cudio setings ﬁ:ﬁ'}:ﬂ;'f
W Hﬁ__‘___ﬂ__—— Audiosettings
Ll |_I| Il ]
= ) | 3 R M.
=5z =] | B =]z &
It a=a [AEE | nazal Ao
I
Applicction shanng Chat Whitetboaord File transfer

Main NetM eeting window.

5.0 Sending and Receiving Live Video

1.

To check if adte can send and/or receive video,

a.  Movethe mouse over the Site name in the Participant List and click the right mouse button

b. A Properties windows will gppear that displays the Ste’' s audio and video status

To send live video, dlick on the Play button in the NetMeeting window.

a. Ifyoudo not seeimagesinthe video window, verify that the video cameraisturned on, unlocked,
and connected properly to the computer.

Y ou may haveto dlick the Play button to receive live video.

a.  Toautomaticaly receive video a the gart of acal
I. Movethe mouse over the live video areaand click the right mouse button
ii. Select”Automaticaly receive video a the start of eachcdl” fromthe * Sending and receiving

video” section in the Options window.
The smdl video size should be sdected when sending live video.
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5.1 Setting the Live Video Size and Quality

To openthe Video Options, move the cursor onto the live video area and click the right mouse button.
The Send image sSize areais used to select asmdl, medium, or large image. Video qudity should be
st to Better qudlity (i.e., the Video qudity dider should be positioned al the way to the right).

.
5.2 Seeing Yourself e |

One way of seeing yoursdf is to click on the Picture-in-Picture button
(besidethe Play button). Y our video imagesare displayed inthe bottomright |
corner of the live video area.

a.  Click on the Picture-in-Picture button again to turn off this festure.
The other way of seeing yoursdf isto sdect My Video (New Window)
from the View menu. A new video window appears that shows your video

images.

(¥ II Freviamiog

My Video window.

6.0 Starting the Whiteboard

1.

2.

oS gbkwpnE

Stop live video by dlicking the Play/Pause button. Turning off live video components will improve the

gpeed at which the Whiteboard can share images between Sites.

Select the Whiteboar d button (from the NetMeeting Toolbar).

a A Whiteboard will automaticdly open and will be shared with the other ste. While the
Whiteboard is being shared, a message saying Finding other whiteboards in the meeting will
gppear. You mugt wait for the system to finish this task before moving on.

b.  When the Whiteboard isready the title bar will say Untitled - Whiteboard - using whiteboard
with 1 other(s).

6.1 Inserting a Picture in the Whiteboard

To improve performance, you can deactivate audio and video (refer to Starting the Whiteboard).

Openthe My Video window (refer to Seeing Yourself).

If required, change the video image sSizeto large (refer to Setting the Live Video Sze and Quality).

Move the camera until you get the desired image in the My Video window.

Sdlect the Whiteboard window.

To insert the entire My Video window:

a  Click onthe Select Window button.

b. Move the cursor over the My Video window and click the left mouse button. This will insert a
picture of the My Video window into al the Whiteboards.

To insart a section of the My Video window into the Whiteboard:

a  Click onthe Select Area button.
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b. Move the cursor over the My Video window and click and hold the left mouse button at the top
|eft corner of the area to be inserted.

c. Asyou drag the cursor diagondly across the screen a dashed box will appear. Whenthe areato
be inserted iswithin the box, release the left mouse button.

d. Thiswill insert the sdlected areainto dl Whiteboards in the conference.

Ed Untitled - Whiteboard - Mot in call

File Edit %iew Toolz Optionz Help

[' Afol_pcx ] =)

| v

e ]
Problem area

of
s s R

'whiteboard

A sample whiteboard image.
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A wbdpE

g~ owdNE

g s wbdpE

6.2 Drawing Free Hand

Click on the Pen button.

Select the desired colour by clicking on one of the coloured squares at the bottom of the Whiteboard.
By dlicking on one of the lines below the Toolbar, you will sdect the line thickness.

Asyou move into the drawing area the cursor turns into a pen.

Todraw aline

a.  Movethe cursor to the Sart position.

b. Click and hold the left mouse button.

c. Drag the mouse to make your drawing.

d. When you arefinished, release the left mouse button.

6.3 Adding Text

Click on the Text button.

Select the desired colour by dicking onone of the coloured squares at the bottom of the Whiteboard.
Move the cursor to where you want to start entering text and click the left mouse button.

Asyou typein your text, the text is displayed in dl Whiteboards.

6.4 Drawing a Straight Line

Click on the Line button.

Select the desired colour by dicking onone of the coloured squares at the bottom of the Whiteboard
By dlicking on one of the lines below the Toolbar, you will sdect the line thickness.

Asyou move into the drawing area the cursor turnsinto a cross hair.

Todraw aline

a.  Movethe cursor to the sart position.

b. Click and hold the left mouse button.

c. Dragthe mouseto the end of the line and release the left mouse button.

6.5 Drawing Squares and Circles

Click on the Unfilled Rectangle or the Unfilled Ellipse button.

Sdlect the desired colour by dicking onone of the coloured squares at the bottom of the Whiteboard.
By dlicking on one of the lines below the Toolbar, you will sdect the line thickness.

Asyou move into the drawing area the cursor turnsinto a cross hair.

To draw afigure

a.  Movethe cursor to the top left hand corner of the figure.

b. Click and hold the left mouse button.

c. Drag the mouse to the bottom right hand corner of the figure.
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d. When you arefinished, release the left mouse button.
6.6 Enlarging an Image

Click on the Zoom button.
The picture will be magnified by afactor of two.

6.7 Erasing Images

There are two ways of erasng an image:

1.

N

Using the keyboard

a.  Click ontheimage you want to erase. When selected, adotted line will appear around the image.
b. PressontheDelete key (on the keyboard).

Using the Eraser tool

a.  Click onthe Eraser button.

b. Asyou move into the drawing area a negative sign appears beside the cursor.

c. Click ontheimageto be erased.

6.8 Pointing

Click on the Remote Pointer On button.
A hand appearsin the centre of the Whiteboard (each Ste has a different coloured hand).
Click and drag your Remote Pointer (hand) to the desired position.

6.9 Adding Whiteboard Pages

Click on the Add Page button at the bottom right hand corner of the Whiteboard.

If animage is selected by another site you will not be able to add a page. Ask the person at the other
steto click on ablank area on the Whiteboard to deselect the image.

Y ou can move between pages by clicking on the Previous Page or Next Page buttons.
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7.0 Typing a Conversation / Keeping Notes (Chat)

1. Sdect the Chat button (from the NetMeeting Toolbar).

a. A Chat window will automaticaly openand will be shared withthe other site. When Chat isready

thetitle bar will say Untitled - Chat - in use by 1 other(s).

2. Tosend amessage to al patidpa“ts in VOl £ Chat - chatting with 1 other[z) M=l B3
session, click your mouse inside the Message  File Edit Wiew Help
area and then type your comment. When you [Ed L emaire
have finished, press the Enter or Return key or lHHDH%_.ﬁEwelcnme ta the Telehealth session
click the mouse on the “moving paper” icon Glad to be conmected
(beside the Message area) to send the message.
3. You can send a private message to one Site
by sdecting the desired Steonthe Send To area.

Y oumust change the Send To setting before you iessage:

send the MESSagE. Lets get started .. | l @

4. To save arecord of the chat session, select
File:Save and thenfollow the standard windows

file saving procedure. The session is saved asan 222

ASCI| text file. Any word processor canbe used I_m Everpone In Chat =]

to review thisinformation. |Ehat o )
| i Chat window.

8.0 Video Clips

8.1 Capturing a Video Clip with Asymetrix DVP Capture

1. Sdect Bigpicture from the Start Menu or from the Telemedicine folder.
2. Sdect Videofun fromthe Bigpicture menuwindow and thensalect Asymetrix DVP Capture— Still
and Moation Capture.

program S I|ve window. If you cannot hiwe—mdiy e sure that the camcorder is cannected
- [Fobotics ap ctiire

_ t_ F_'H.DN_E J [ FA}'( | |__mnEn_P|-|mE_l [ mnenmm_[__ HE._:,",‘.'.'.‘I' [Ex“ iz

Bigpicture menu window.

to the video capture card. Y ou can aso check the video connection settings in the Options.Video
Sour ce menu.
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4. Podgtion the video tape a few seconds before the start of the activity (i.e., usng forward and rewind
on the camcorder). Press stop.

5. Check the video settings by sdlecting Video Format from the Options menu.
a.  Typicd stings are %2 (320x240) and 15 bit RGB.

6. Check the video compression settings by selecting Video Compr ession from the Options menu.
a.  Compression should be st to Full Frames (Uncompressed).

7. Check the video capture settings by selecting Settings from the Capture menu.
a. Frames/ second should be set to either 20, 24, or 30 (the higher the number — the smoother the

video)

b. Capture audio should not be sdlected (i.e., no check mark).

8. Podgtion the mouse over the Capture Video button.

9. Pressplay on the camcorder.

10. Click the Capture Video button at the start of the activity.

11. When the activity has completed, click the Stop button (or press the Esc key).

12. Stop the camcorder.

13. Save the video dip by sdecting Save Captured Video As ... and fallowing the standard Windows
save file procedure. Remember where you saved the video clip since you will need to accessthisfile
for compression and for transmission to other Sites.

2 Aspmelic DYF Coptluie
Eie ZJ1U Oplicrz Caplue  Help

A E == E =]

Live e Juwy

Digital Video Producer (DVP) capture program.
8.2 Capturing a Video Clip with PictureWorks Live

Step-by-Step Instructions 87



Start PictureWorks Live.
2. Méake surethat the modeis set to Video by ether:
a.  Clicking on the video cameraicon.
b. Sdecting Videofrom Change M ode on the Camera menu.
3. Sdect Camera Setup from the Camera menu.
a.  Sdect the Video Recording tab.

=

b. Set“Recording Type’ to Continuous.
Cc. Set*“Frames/second” to 30.
d. Change*Auto stop continuous recording after” to avaue that is greater thanthe estimated video
dip length.
e. Inmos cases, remove the checkmark from “Record Sound”
f.  Sdect Done.
4. Set the camcorder to the beginning of the activity.

i=d Picturew orks Live Camera Window = =] B3

File Edit Camera Window Help

i

| MetCard...

For Help, presz F1

PictureWorks Live main window.
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Press Record in RictureWorks Live.
Press play on the camcorder.
7. When the activity has been completed, press the Stop button
a.  TheRecord button changesto Stop when recording.
8. Thefirg imagein the captured video dip is displayed in the Preview Area. Double click on the vide
imagein the Preview Areato open theclip.
9. Set the start and end points for the video clip:
a. Pogtionthe video dip to the start of the activity (using the play and pause buttons or the “ Position”
scrolling toal. Click the Start Selection button to set the start point.
b. Pogtion the video clip to the end of the activity. Click the End Selection button to set the end
point.
c. Veifythevideo dip sttings by dicking onthe Play Selection button, moving the dip to the start,
and pressing the Play button.
10. Sdlect Save As... from the File menu
11. Click on the Compr ess... button on the bottom right of the Save As window.
12. Sdlect Indeo® video 5.11 and click the OK button.
13. Sdlect the appropriate folder, enter afilename, and click the Save button to save the video clip.

o U
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-& lnomavi - Mctuewarks Live YVideo Window
File Edt View LConlral:  Window Hep

[

Zhg I=ngth is 1070 Frames, rabs iz 20.0 ramesdsecond.

PicturewWorks Live video window.

8.2 Compressing a Video Clip with XingMPEG Encoder

Sdlect XingM PEG Encoder from the Start Menu or from the Telemedicine folder.

Click the New button to start a new compression job.

Select Match Sour ce from the Stream Profile window. Click the Next> button.

Sdlect Video Only fromthe Source and Target Files Window. Use the Browse... button|ocate your
AVI video dlip. If necessary, change the Target FHlename to a descriptive name for the video dip. Click
the Finish button.

Make sure that the job you just created should be highlighted in the Job Queue.

Click the Encode button. Y our job's progressis shown in the preview window.

7. After the clip has been encoded as a MPEG file, you can review the clip in the Preview window.

A owbdpE

o U
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£o ¥ingMPEG Encoder - Job 1 !EI
File Job Help

Encode

—Job Queue: Bresiern ESrvonthemtramshembe 2 mpy

Job M arne | Status |

| sl ——

Faor Help, press F1

Xing MPEG Encoder.
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