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DEDICATION

Making an interactive videodisc is botb,eghllaratlng and

frustrating. The process can be surpr1s1ng1y complex because

it draws together video design and production, graphics, computer
programmlng, 1nstructlonal des1~n, and content expertlse. _That

seelng, or 1t can spell dlsaster 1f those ‘involved fail to work
-together. The central character in the drama is a person we
call the Producer.

The Producer can be from any discipline. He or she owns the overall
effort because of a guiding sense for what the program will feel
like and how it will work. The Producer mus* help thé conteéent
expert, video d1rector, programmer, and others to share that

sense and to work together to make 1t 2 reality. It is not an
easy Jjob.

The workshop presents ahell trled ann successful procedure. THis
"manual provides a low cost means to dlstrlbute the non-hands on
portions of the workshop. But there is a richness of experience

that can be gaired only by trying out several types of interactive

videodisc probrams and by tryxnﬂ your hand at the process:
hhether 1t 1s at a workshop or 1n vour flrst productlon we trust‘

feel more,of the excitement of openlne a new medrum -- inter-
active video. .
fﬁigmﬁafgsngﬁwg&iaé is &e&iééted,to those who are détermined to
become interactive videodisc producers.
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Interactive Videodisc: Design and Production

i
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INTRODUCTION

This workshop is a "how to'" introduction to the process of

designing and producing interactive instructional videodiscs:
It is module oriented; with each module directed to both the
producer and team members.

The procedures, forms and materials in this workshop were

designed on the basis of experience with projects ranging
from Army forward observer training to biology instruction
for college students, and from electronic. troubleshooting
on a complex missile system to medical diagnosis training
for gastroenterologists. These course materials present
systematic and easily modifiable authoring and production
procedures for interactive videodiSc development. They
are extensions of commonly used procedures as specified

in the Interservice Procedures for Instructional Systems
Development @PISD) model(TRADOC, 1975).

group workshop. In either case you will geét more from them
1f you use them as a guide to preparing actual insStriuction.

Use of these modules and materials can save time and frus-
tration in your initial projects.
I’ e 7717,7 ’7 -i ,]’ o S

This workshop is .designed to be a useful tool for:

e managers or directors of instructional development
" charged with the overall responsibility for ;
developing an interdctive videodisc. o
authors and writers responsible for organizing

the lesson materizil:

in producing the media that will appear on the
~interactive videodisc. . :
producers and project directors

Coirse Objectives

During the course of this workshop, you will get an overview

of the entire authoring and production process and will
learn how to plan a videodisc project (Module 1); prepare

a_storyboard for a segment of instruction (Module 2); com-
plete guides for graphic; audio, and visual displays,. _.
and lay out the phySical space on the videodisc (Modiule 3);
anticipate production challenges for interactive videodisc

0
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‘developmdnt .(Module 4); create an edit decision iist aad
prodice a. programmlng guide (Module 5); and plan the

activities dQuring mastering based on the type of video-
disc (Module 6). In addition, you will learn about the

supportIng activities for these maJor authoring and pro-
duction tasks: .

Use of Course Modules

Each module focuses on different members of the development

team and is complete within itself. A training workshop

may be presented in which these materials are tailored

to a spec1f1c proaect Typlcally, you wxll work through

to it durlng the actual development of an interactive

videodisc. The forms and procedures included in these

materials are suggested formats and should be adapted to'

your project's requirements: -

Assumptions

It 1s assumed that _persons ut111z1ng thls workshop course

~developmen+ process.

Use of these materlals assumes that the program of

instruction will be defined through standard "front- end

analysis' procedures and that ‘'lesson design specifications®

will be developed for the content of the interactive
videodisc(s). These can be extensive processes. They
are referred to here only briefly sSince the focus of
this presentation is or__videodisc-specific procedures.

Decisions regarding 1nstructlonal strategies are assumed

to be made expticit in the 1esson specxflcatlons.

These materxals assume the avallabillty of a v1deo character
generator and a computer editing facility or Still frame
store. This equipment is used for developing_ computer—

controlled branching, answer processing, and computer- -generated

frames and data which are available through a full-function

- o= _ T 4

authoring system.

Th1s presentatlon is oriented to computer- controlled video-

disc programs, especially those where the computer offers a
standard programming language or authoring system. We -
also describe use of computer—generated overlays over the
videodisc image. :

We also assume use of constant angular veloc®ty (CAV) optical

videodiscs with a capaclty of approximately 30 m1nutes per

side, together with still frame capability.




Acronyms

In this course, the following acronyms are used:

CAI stands for computer-assisted. 1nstructlon. In
the context of the interactive videodisc; CAI refers

vto the 1nteractlons bétween coiirseware and user

in any of a variety of learning modes and 1nstruc-
tional strategles. :

CMI stands for computer-managed 1nstruct10n. It

progress by means of practlce, qulzzes, mllestone

examinations, etc. Thus it involves test scoring,

with diagnosis and prescr1ptlon based on the: testing.

Besides accounting for student progress through a

class and 1nd1v1dual performance, providing reports~
for learners and 1nstructors. In addition, this
capability controls which lessons constitute - courses,

and the creation of c1asses,‘ scignments, and system .
reports: : .

IVD stands for 1nteract1ve v1deod1sc., lt,is différ:
ent1ated from a non-interactive disc in the way. it.
dellvers instruction. While it uses the videodisc

as the storage medium;,; a computer controls answer

processing; branching and feedback; thus pérsonaliz-
ing the instruction in response to each individval
user.

ISD stands for Instructional Systems Development. It

is a set of techniques and procedures followed in the
development and 1mplementatlon of tralnlng materlals.

Development 1s used as a standard for th1s course,
though there are several development models that could

be used. The major phases of this model appear under
the following or similar names in most_development

projects: (1) analysis; (2) design; (3) development
(4) implementation, and (5) evaluation or control. '

SMPTE stands for Society of Motion Picture and
Television Engin@ers. Here it refers to their
tifie code of elapsed Holurs, minutes, seco.ds,

and frames! placed on.  the videotape to provide

locatlon 1nformat10n. it is usually wr1tten here

as an eight digit code (e. g., 00: 15:36:21).

bt
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OVERVIEW *

This module wiil prepare you to:
(1) Brlefly describe the major characteristics of videodlsc
players and NTSC video. . :

(2) Present a range of total costs and cost per contact

minute fcor interactive videodisc development and

describe several factors that determine costs.

(3) Llst tiie flve phases of the 1nstructional systems
development model.

(4) Eist the 51x stages of the 1nteract1vn videodisc de51gp,

v1deod1sc, digital audio disc; and optical data,tape has -
tremendously expanded our ability to have a wealth of information
at our fingertips. In the case of the videodisc; this information

comes as color television images e1ther in motion or as stills,

dual channel audio, and some limited digital 1nformat1on.

Government and Industry are just beginming ;to sece the possibillt1es of optical
recording. For example, instead of the relatively low resolution

In fact, the disc itself, while a convenient format, is by no meéns

the oniy way in which optIcai recordings can be de11vered. Video
cubes are a dIStlnCt possibility, for exampie.

High density digital informetion can be stored us1ng the same ba51c

technlques. This digital information can then be used to store

computer programs; data, digitized visunal 1mages, and digitized
aud1o. The prototype digital audio d1scs that are now being

gudio arena. These discs offer except1onal fidelity and dynamic
range.

While very high density opticil”recordiné is a key component in_the

systems described in this workshop,; high density magnetic recordings_
are also becoming.available. These offer the capability of

recording and modifying the information that is stored. D1g1tal 3
maghietic video still frame sStores that are currently on the market

(albeit at a high price) are examples of this technology.

16



The focus is on the onticai .videodisc simply - because it
'is here and available today. In contrast to the capacitance and
"needle in the groove" video systems also marketed in tne United

States,,some optical videodisc formats permit the user to view a
single frame indefinitely. Because the information is réad with a
laser rather than by a physical contact device, there is virtually

no wear on the videodisc: These features, combined with the

extremeiy hxgh densxty of information, make the optlcal videodisc

an excellent source of visual images and audio for education and-
training applications.

per second (standard v1deo speed), st111s, dual track audlo, slow

motion.and -fast mot1on, and rapid search. Some players include

c1rcu1ts to search ‘to any g1ven frame on the disc; and to

1dent1f1ed picture. Some offer a small bu11t -in computer. to allow'
the player to be programmed either by a remote keypad or by a

- program resident on the disc itseif.

Most optical videodisc players on the market today operate in
either a 30 minute per side mode which allows stopping on-

1nd1v1dua1 frames or an extended plav, 60 minute per side mode for

longer sequences of motion (e:g.:, feature length movies). The
former mode is called Constant Angular Veloclty (CAV). This means
that the disc turns through a constant angle in a given time. This
is important because the player can then always know where it is on
thé disc and can: therefore locate single frames. . The 60 minute

mode is known as Constant Linear Veloc1ty (CLV). Figure 1

distinguishes these two modes. In CAV mode information must be
packed much more densely at the center of the disc than it is at.

the outer edge; where the perimeter is larger. In Some sSense this
less densely packed information at the outer edge wastes space, but
on the other hand, since a new frame always. begins at a known

location on the disc, it provides the capability for still frames. -

In the CLV disc, the information is packed as densely as possible
throughout the videodisc. This means that playing time 1s longer,
but it is not possible to retrieve 1nd1v1dua1 frames.

Information is recorded startlng at the center of the videod1sc and

continuing in a spiral to the outer edge. CAV discs rotate at a

uniform 1800 revolutions per minute:. CLV discs rotate at 1800 RPM
when information is being read from the center of the disc, but
slow to 600 RPM when information 1S read from the olutéer edge at the
end of the program. Because information is packed most densely at
the center of a CAV disc and throughout a CLV disc, quality tends
to be most critical at these places.



Constant Angular Velocity
(CAV) Videodisc foromat

Note: Frame numbers are exauples.
occurs between every field.

Constant Linear Velocity
{(CLV) Videodisec forrniat
Vertical blanking .(VB)

-

Figure 1: Comparison of CAV and CLV Videodisc Formats
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Videodisc Players

Four companies currently market opt1ca1 v1deodlsc players. These

. are Magnavision (Magnavox/Philips), Pioneer, DVA, and Sony.

Pioneer manufacturers for DiSCOVISIOH Thomson GSF former1y7
manufactured and marketed a transmissive disc player in which
the laser beam passed through the disc; but this system is not
currently on the market. All are reflective players in that o

the laser beam is reflected from the disc surface. Varioius models

from these manufacturers fit the descr1pt1ons of consumer,

industrial/education, and computer-controlled players (also
known .as level one; level two; and level three,; respectively),
that are descr1bed in the workshop section,; '"Define Delivery .
System Hardware/Software.' You should talk with the users of
‘these systems and with the player compan1es' marketing depart-

. ments to determine which player best fits your needs-

character1st1cs as they applv to - V1deodlsc productlon.

The United States uses the NTSC standard for broadcast television.

The standard prescribes many characteristics.of the signal, but the

most important for our purposes is that it provxdes 525 scan lines:
Some of these are above and below the picture area on a television
set or monitor. Other countries have adopted other standards,

1nc1ud1ng a 625 11ne system., A number of firms have. proposed a

~high definition television standard of 1100 scan lines. The latter

is roughly comparable to 35mm film in 1ts resolution.

must containl and therefore its bandwldth must be broader. _The

American. NTSC standard is a compromise that allows reasonable

fidelity, while limiting the crowding of the air waves with
broadband signals. High- def1n1t1on TV, for example, would propgply

.have to operate in an extremely high frequency range that is less
crowded. Signals using high definition TV could be beamed directly
to homes from satellites, or could be déliVéréd via special high
definition videodiscs. : 4

Thé NTSC standard video is a aefiﬁité constraint on videodisc
prbdubtibﬁ. 4Fbr,éiéﬁplé, 7777777

video screen for de11very us1ng the NTSC standard. Personal
cqmputersflinked directly to a teievision set can provide more

characters than this; but they do not have to be transferred from

one medium to another, with resulting loss in quality. The
remainder of this discussion will focus on the NTSC standard.



The v1deo picture consists of 30 1nd1v1dual frames per second:

Each frame consists of twoignte;}gcegiglelds. This means that an
electron beam scans down the video screen painting every other 1line
for one field; then Juﬁﬁé back up and paints the alternate lines
for the other fieid. :The two fields are usually termed field 1 and
field 2, or field A and field B. In essence, 60 fields per second.

are ﬁfesehted., Figure 2 presents this graphically. If the subject
moves in the 60th of a Second between the two fields, there will be
some jitter as fields alternate on a still frgmg,fzgm,tbg,,, o

videodisc: In normal televisior, which is always presenting
motion, this jitter is not noticed, but it can become quite

distracting in st111 frames:

Field 2 ‘ " Full Frame

Ce— Af;gj;:::;<;<<

/[ N\ = =

conside;atiggiaheﬁ preparing color art for graphlcs. Usually,i
graphics transfer to video better than text ‘because graphics

tend to present a complete image where some loss of resclution for
one part does not detract from your ability to see the whole. On

the other hand, loss of one or two letters in a word can prevent
the word from being understood: - Another factor to con51der is that
contrast between .colors and.backgrounds must gene;glly be much

For certain teohﬁicai

on a

19wg;7§orﬁg;§eo production ‘than for print.
some colors tend to interact when placed together

.reasons, S
“ video screen. This is known as "chroma crawl." Experienced video
directors can provide.guidance on_character size," graphics,; and

appropriate color combinations. You should plan to experiment with
these prior to committing to a format to be used throughout the '

videodisc production. -

Many other factors affect the quality of the video image. In
particular; +television sets and--monitors have a profound effect.

Therefore,; you should be ca;efulito view your experiments on the
as

same monitor .that you plan to use to deliver the materiails,

opposed to a hxgh quailtv studio monitor.
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" The IPISD Model

R

The process of developing interactive videodiscs 1n01u§§§"599,ﬁ,

design of instructional materials, the authoring of a storyboard

script,; the production of audio,; graphic, and visual materiais;
preparation of the master videotape, vxdeodisc masterlng, and
software programming.

tional System Development) model (TRADOC, 1975) which serves

Flgure 3 presents the IPISD (Interserv1ce Procedures forﬁ;nstruc—

as a basis for instructional development 1n the workshop
modules: The IPISD model consists of five major phases: _I) -
. Analyze,; II) Design, 111) Develop; IV) Implement; and V) Control
tevaluate). Although any well-defined procedural model would

'help deflne the process of development the IPISD model prov1des

overall development effort. It also allows for informed

decision-making and for effective coordination of team member
roles and functions. }

_CONTROL
| (EVALUATE)

III
DEVELOP

11
DESIGN

Figurc 3
The IPISD Modcl



?iguré 4 _provides a detalled 1lst1ng’of the functions for each

of the five

) ﬁiﬁgéé i

A ALYZE

PHASE Il

DESIGN -«

_ PHASE Il
DEVELOP -

PHASE IV
IMPLEMENT

PHASE V

CONTROL °.

ERIC

Aruitoxt provided by Eic:

The ms(ruanonal developmenl pharsgipiegms with Jbg classification of learnmg ob]ectuves bv
. ieai’nmg category so as to denufy tearning guidelines necessary for optimam learning to take i

phases of the IPISD’model
,7' .

Inputs, processes; and. od(pms n Phase I are alt biied on ;oB mformauon An mven(orv of job -
tasks is compiled and divided inido two groups: tasks not seiected forr instruction and (asks

r tasks seiected for instruction are determined

selected for instruction. Performance standards

ation at job sites and verified by subject matter experts. The analysis of
rse documentatnon is. done to determine if alt or portions of the analysis phase d
other phases have already beén done by someone else iollowmg the ISD guidelines. As a final

analysis phase step, the list of tasks selected for instruction is analyzed for the most su;table

instructional setting for each task.

the ISD model is concerned with desngnmg ms(rucuon asing (he |oB
selected for

analysis erformauon from Phase 1. The hrsl step is the conversion of each task

1al Iearnmg
. le of students is tested 10
entry behaviors match the level of Iearnmg cnalvsis. Finally, a sequence of

instruction 1s designed for the learning objectives.

blace De(ermmmg how ms(rucuon (11 (o be packaged and presen(ed (o (he s(udent |s

ing instruction. Instructional materials are Qiected or develoaeﬁ and tried out. When

ma(er.als h5ve been vahda(ed on the basis of empirical data obiained from groups of typical
students; the course is réady tor implementation.

Staff (rammg is requsred for (he umplégégi;iiaa of iﬂé nﬁiiiu{:iibﬁai rhinagement plan and the

wstruction. Some key_personnel must be trained to be managers in the specified man;qemen(
plan. The instractional staff mast be trained to conduc! the instruction and coliect evaluative

data on all of the ins t h_instructional cycle,
management staft should be abie to use the conec(ed mformauon to imorove the ms(rucnona.
system, ] .

nal componen(s At the complenon of each

the ms(rucuona! designers norrlhe managers of the course under s(udy The firs( act:valv

data, internal an
phase of the svstem for r!vmon

‘ "Figure 4
Functxons of the Five Phases of IPISD
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In Figure 5 each major phase is broken down into blocks of specific

aét1v1t1es. The arrows illustrate how each activity flows into

the next, from phave to phase: 3

3 i 7 —
_ . AN KX T -1
ANALYZE . P o:vuov S -SPECIFY - = HARLEMENT — — CONOUCT

J00 OBJECTIVES : LEARNING _INSTRUCTIONAL _ _NTERNAL

T 7(V!NTS.ACYAIITIES | MANAGEMENT PLAN tVALU;TlON

v L D A R i

o ceior secir mrmucns =2 X2

____ SELECT OEVELOP CIFY INSTRUCTION . CONOUC . N T
TaskeronCTONs | - TESTs MANAGEMENT PLAN & ,,‘se?:ggf,;,‘ e ffnﬁit
. OELIVERY SYSTEM EVALUATION
o _B3__ . ma T3
EONSTAGET JO8 - -DESCRIGE - N —
REQAMANC REVIEW/SELECT . Evise
fu;gsuus € | ENTRY 8Enavion EXISTING MATERIALS :vsnu [e=
o le ._.Da __ m4
ANALYZE OETEAMINE - QEVELOP
EXI$TING COURSES . SEQUENCE & o= INSTAUCTION
¢ ST AUCTURE INSTRUCTION |

s ms

___3ELECT _ v . |
INSTRUCTIONAL =0 mvs::lg?cﬁ;gn >~
CUseTTng | I .
Figure 5

Activities in Each IPISP Phase

with the DEVELOP phase (III),”and mg;gfgpecifigg;;gfwigp7§§§7pg§
in Figure labelled IIXI.4. While there is a general discussion

of. audio-visual production in that step, a great.deal more
detail and guidance is necessary for interactlve videodisc

authoring and production. The workshop presen
along with changes to other IPISD stepsﬁtgat are related to
interactive videodisc. You are encouraged to consult the

full IPISD model if you are not already familiar with it.
it is a

While other iﬁﬁfSééﬁéé are being proposec and drafted,
current standard.

pesT 077 AINLABLE
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The Major Stages of Videodisc Design and Production
The design and production of interactive videodiscs miy be divided /
into six major stages: S - :
~ ® Analysis and Project Planning
Design and Authoring

Pre-Production

Production ) :

Post-Production/Pre-Mastering

Mastering

Analysis and Project Planning

- In this stage, the major tasks involve
- analysis and planning conferences to deter=
.mine instructional strategies,; followed

by the selection of available audio and
visual materials and a review of the
capabilities of the delivery system.

- The project plaaning stage provides a
finalized set of materials and documents
as raw materials for the authoring stage

. @S well as specifications for all video-

disc interactions:

Design and Authoring

The major tasks in this stage invoive
writing production sheets; conducting
a iimited tryout of the lesson; and

revising the overall presentation.

The major product is §”§§£”6f”§§§§§§§i§ﬁ
sheets that has been carefully reviewed
and cpproved for ﬁrbdﬁétionf

Pre-Production

Prior to actually producing .the video,

production personnel. The layout of the -

disc geography must also be planned to min-=
imize branching times. :

As a result of these activities, complete
specifications for all audio and visual-
materials will be finalized.
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The major tasks in this stage involve
the creative resources of media
personnnel in the actual production _
of audio,; video, and graphic materials.

required in the lesson must also be

completed:

At the conclusion of the production
stage; all of the source materials
must be préparéd. )

The.major tasks during this stage
consist of doing film transfers,

master videéotapeé for making the
videodisc master.

The final output of this stage is an
edited and approved videotape.

o o
The actual mastering of the interactive
videodisc involves a series of processes
at ‘a mastering facility and may require
several weeks to complete. The final

result is the desired number of

videodisc copies ready for distribution.
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Interactive Videodisc Development

Figure 6 shows the steps required to design and produce an interactive
videodisc. For best results, each step should be completed in the
sequence shown, although some activities may overlap in practice.

The overall schedule shown- here--20 weeks from initial concept to
approved master--suggests the time typically required for a well-
managed project of medium complexity, using primarily studio_

production (With one or two scenes shot on location), about 300
still frames, and a modest computer program. Simpler programs
require less time, while those emgloying sophisticated computer
simulation techniques take longer--both to plan and to produce.
For videodiscs controlled by an external computer system, program

coding and testing can continue duriag the mastering of the
videodisc. ' '

Appendix A summarizes some of the lessons learned about videodisc
development: Many of those points are expanded in the remainder
of the workshop.

Costs

The costs for interactive videodisc development depend dramatically
on the length and nature on_ the program. If you will take an
existing motion videotape, insert a menu at the beginning, and then
let the users simply search to the first frame of the section of _
interest, development costs will be little more than the price of
mastering -- about $2500 per videodisc side. On the other hand, if
you are developing a full course, including simulations, the cost
of development is likely to range from $100,000 to $200,000. #
typical first-time, one of a kind, interactive videodisc simulation
with 5 to 10 hours of interactions using a linear simulation or
very limited system simulation mode would likely fall in this _
range. Delivery Systems are not included and would likely cost
about $5000 to $20,000 each for this type of interaction. &
complete system simulation would likely cost more. _Replica (3-D)

simuliators attached to the interactive videodisc simulation send u
costs very rapidly: A short,; strictly:.linear simulation using
off-the-shelf materials that was part of a series (so that the

team; facilities, and equipment were already in placeé) could be
developed for much less. : .

It is interesting to compare costs 4in terms of user contact time.

We have produced a videodisc in the generative mode (where the ]
computer generates new problems) that contains approximately 50. N,
hours of instruction on one side of a 30 minute videodisc. A more_
typical program would have 5 to 10 hours of interaction on one side
of the disc. The cost works out to between 3200 and 3600 per _
coi:tact minute: It is interesting to compare this to instructional
videotape costs_ that typically run between $2000 and $4000 per

minute without interactions. .

The reason for this cost differential is primarily in the still
frames. One minute of motion on the videodisc comprises 1800
frames. At 10 =econds per frame; 1800 still frames is five hours
of user time.

26
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You should be careful of hidden costs in interactive vidéodisc
production. For example, an Army base may have a dedicated )
television studio, graphics shop, instructors, and instructional _
developers. These can be allocated tv a videodisc production; and

their salaries; equipment; faciilities, benefits; and other overhead
may not be made explicit. Nevertheless, someone must pay the biill.
Your organization may be able to command such in-house services.

If so; the cost is that required to make the arrangements.
However,; if you must go outside of your own organization, these
hidden costs will become readily apparent.



MODULE 1

ANALYSI3 AND PROJECT PLANNING

requires more detallegfplannlfg and design than traditional media
sents guldellnesl procedures, and

presentations. This module prisents
job aids which will help each ilember of the instructional develop-
ment team to make the most eff ct1ve use of this new dellvery

system.

Speclflcally; this module will |help prepare you to:

(L) Descrlbe five interactlive v1deod1sc presentation modes:

(2) Describe the needs and pbtéhtial for 2D interactive
Vi deo simulat ion.

(3) Explaln the roles of 1 teractive videodisc development

team leaders-:

(4) List the major steps in planning interactive videodise
projects. -

(5) Describe the four different levels of videodisc delivery
system capabilities: : .

Presentation Modes

There are flve basic types of presentatlon modes;: each of whlch

may appear in well-designed training materials using an interactive
v1deod1sc dellvery system.

or text/graphlcs to be presented w1th accompanying audio

in any comblnatlon. Examples are sales presentations,

museum-on-a- -disc, and Jjob aids: This mode is similar to a
slide/tape or random access v1deotape.

- THe branching mode enables studegts/usersfto respond to fixed

questions and to receive immediate feedback: Branching to

appropriate dr;ll and practlce segments depends upon the

answers: (Without two screens or text/graphics overlay,
- most videodisc systems stop with this .mode.)

large array of problems. Oné example is an art game that

The generativé'mode creates 1tems or draws them from a

randomly draws pictures from one school of artists at a
time: Another example is plaving computer-generated targets

on a videodisc map and asking students to call the
coordinates of the target.

1-1
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The linear simulation mode is a relatively invariant

when the current step is completed. It 1s relat1vely
s1mple to construct since the system need not be modeled.

Examples are equipment setup and alignment simulations,

or ‘'canned' probiems.

the system in 4 reallstlc two dimensional environment. An

"experg" can be bu11t into the system to monltor user

hints and suggestions or prescrlblng rev1ews and other
types of exercises. Examples are an electrenic trouble-~
shooting s1mulatlon or s1mulated tank /driving. :

The interactive videodisc delivery system offers tremendous. . .
instructional flexibility in the type of design formats -available
to developers. The 54,000 frames per side provide a large

" capacity for truly 1nteract1ve 1nstructlon.7 However, the power
of this medium can be easily wasted if 1t is used ovnly as a

page turner or movie player.

f interactive videodisc
experlment and play

Although the videodisc

delivery system is certainly capable of turning the pages. of an

electronic book, of presenting video playback,; and of delivering
programmed 1nstrnction, it can also generate problems, give the
user control over motion sequéﬁCés of complex proceduresJ play
games, and deliver highly interac 5. Reading text
from a videodisc is about as excltlng as readlng it from a book.
However, for conceptual piannlng and other non-hands on components,
text is often the most effective means to delivery instruction.

_For a hands-on task; Seéeing and doing something instead of reading

about it can be far more engaging. Slmulations and games offer
this potential;

video simulation: We describe what it is, the need, and the
potential. These are the reasons we recommend making your fIrst
project a simulation. We. also recommend a linear s1muiatlon, as

Flgures 1-1 through 1—16 present. the case for us1ng 1nteractiVe

‘described above, because it is one of the easiest to develop and

yet makes good use of interactive video. There is great interest

today in interactive video (2D) simulation because it provides

much of the realism and skills training of actual Sititations or

of 3D replica simulators at a price that can be orders of
magnitude less.

Ol



INTERACTIVE VIDEO

“SIMULAT ION
WHAT IT IS

® Representation of Dynamic Systems

Can be manipulated

Use TV screen or CRT

¢ Hardware is content-blind: One set of

Hardware simulates many systems

Figure 1-1%
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Bxarile 1 - Troibleshioot ifig by Replacenent
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TIE NEED
Ixample 2 - The Effectiveness Gap:

4 Serious Problem for National Defense

ST A ¢ Expected Derformnce
Huriber of hits < o

Actual Pe:fcrmance

Range from Target

Operators are not using their systems to get the maximum effectiveness:

Figire 1-3
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{1l NEED

Exanple 2 (cont) - READINESS

Fully
Operational

. | Degraded
1 Performance

A high proportion of édﬁibﬁéﬁt is out of service or pro7ﬁdes degraded performance

I

vecause it is improperly maintained.

T ge
o \L 58
Figure 1-4




TIE NEED .

Exanple 3 - Professionals Keeping Up to Date

il
.'”I|||I li n I v

mlll T [ u 1l

Ho
|-
\]

The volume of new medical 1nformat10n nakes it difflcult for physxcians to keep:
- up to date - , |

CPigue 15
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Example 3 (cont) - Professtonals deeping Up to Date

Attorneys must keep abreast of new precedents and decisions affecttng thexr cases; 3 9
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' THE POTENTIAL

q

Interactive
Video

8+T.

< u .

Very large scale Integration o S | | Optical Videodisc

New techtiologies ke possible nteractioi

Fiéﬁfé i-q o ' . -




THE POTENTIAL

< -
j

| DANGER:
|HIGH VOLTAGE |
[T VORIRRE

Simulations for iﬁf)éééiﬁié%ﬁiﬁééf&ﬁéiéééfzﬁ Tasks:

Troubleshooting High Voltage ' = 42

Figure 1-8



THE PUTENTIAL

 Physician Practxcing Diawnosxs of Rare Diseases

Figure 1-9




THE POTENTIAL

Greater beamner Satistaction and Perfora

Figure 1-10

ncei Space/Tie can be expandedcontrasted
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THE POTENTIAL - .

Teach hands-on tasks directly rather than as head vork via books:

!

' Figure 111
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THE DOTENTIAL

Compiexity can be controiled for greater emphasis:
- o o S

‘Plgure 112 ;




THE POTENTIAL

' Resiilts and Feedback éaﬁ Be Immediate

via simulation
Figiire 1-13
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THE POTENTIAL_

. One interactive video system can incorporate a wide range of presentation media.

Figure 1-14 1 5§

ERIC

Aruitoxt provided by Eic:
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THE-POTENTIAE -~

One interactive video systen can deliver a wide range of content aress.

Mgure 1-15
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THE DOTENTIAL

One interactive video systen provides both training and on-the-job aids;

© Fisite 118
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. The Instructional Development Team

Flgure 1-17 presents a management-oriented view of the develop—

ment effort Includlng the major responsibilities of five team
leaders: »

PRODUCER

DIRECTOR . EXPERT | avutnor PROGRAMMER
s Audioc . ‘e Contant e Design ‘& Data Entry
e Graphlcs/ _Specs e Writing @ Special
Animations e Technical e Audio/Video Functions
® Character : Review _Effects Programming
 Generator : e Evaluation

. ® Video '

e Editing and

Post—Production
Figure 1-17
Major Responsibilities of Team Leaders

The information in this module is Important to the members of the
1nstruct10nal development team for the follcwing reasons:

The Qroducer must orchestrate the work of team leadérs like the
director, subject matter expert, author, and programmer.
Consequently, he or she must assure that the project is

governed by design specifications, and know the parameters

within which changes and modlflcatlons can be made.

As with the producer, the,dlrector must have an,appréciétibh
of the development context within which the authoring and
production occur. This information helps define roles and

expectations and provides suggestions for increasing the cost-
effectiveness of the process. Additionally, the director
contributes an awareness of effective post-production
techniques and effects to enhance the interactive learning -
process. ’ S :

on
oY
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The subject matter expert requires an understanding of the

total development process and how technical accuracy influences
the final outcome. This overview also provides a base of
understanding for active participation in problem-solving

through the authoring and production process.

. In cases where the author or writeér has not been the instruc-

tional déveloper,; he or she needs to know why certain guide-

lines have been specified and how they control the creative
process. ‘ ' .

of other team members and the total process by which discs are
created. This helps the programmer to suggest creative
interaction possibilities and to define efficient strategies
for authoring in order to facilitate coding. :

Each member of the team needs to catch the vision of the creative

potential of interactive videodiscs. They must also understand

their interdependence in a successful production effort.

Major Steps in Project Planning

e Analyze needs; goals, tasks, resources, and performance measures

Develop objectives, strategy, and management plap

. Select available audio; video, and graphics resources

e Define the deiivery system hardware/software.
e Determine the mastering specifications

The project planning stage of “interactive videodisc development

begins with the planning conference involving the producer, the
director, the subject matter expert, the author/writer, the pro-
grammer, and other members of the production team; The over-
riding purpose of the planning conference is to allow each ,
member of the production team to Jrasp the scopre of tke project
and make comments, suggestions, and recommendations. As a__

resuit of the planning conference, the combined input may be
;gqprporated,ihtb a comprehensive development: plan with
reasonable time and biudget constraints: '




In order to design the program, the

members of the team need to consider the

Analyze Needs; Goals; Tasks; Resources; and 'éfi§f§§§§é Maasures

needs and goals of the client and
especially any hidden agendas: The
target audience must be determined aiong
with the resources available to the =
project. The job to be performed and the

tasks to be trained must be analyzed.

In a simulation; every step must be shown:
This forces a tight task analysis. Be
careful, however; about two thimgs in

an equipment simulation: N ~
e Legencds that are legible on the actual
equipment may not be legible on video,

and thus may not provide cues that are
otherwise available.

Spatial orientation and location of
objects that can easily be seen on

actual equipment must be carefully

designed into video simulations:

One part of task’ analysis for a procedure might be videotaping
an expert performing the procedure. The sequence may be used

for bo@h instruction and a job aid, just as a simulation might

be used for both practice and testing. Moreover, the entire

package can be exported to provide standardized materials.

Dévelop Objectives, Strategy, and Management Plan

In conjunction with developing objectives,

the design team must develop tests; describe

entry behavior, and determine the best

,,,,,,,,,,,,, and_ sStir 4 These steps =
constitute phase II (Design) of the IPISD
model. : _

. - .- - L ) \p .
The planning conference is the first

team members an overview of the final

product. At this conference, the

director; the expert; and author/
writer,; and the programmer are present,

with perhaps an evaluator (optional).
The results of this conference shoiild
include decisions about personnel

responsibilities and agreement on particular

policies concerning the qualities of the

finished program.



The exact process, set of topics, and decisions involved in a

planning conference depends upon the particulars of your develop-
ment situation. If extensive planning and design documentations have
been created, emphasis cf the conference will be upon the design of
the message and techniques for presenting it. If such documentation

is not available, attention may be given to defining appropriate
instruction strategies. :

Moreover, the types of decisions and communications necessary
during the planning conference depend to a great extent on the.
group experience, training, viewpoints,; and language for communica-

tions shared by the members of your staff. Some staffs may find
that communications and agreement come Slowly. Others find that

common understanding and terminology hasten the business of the
meeting. Even during the course of one project, the character ard

length of the planning conference is likely to change.

The instructional development team must specify learning events and
activities: This includes specifying the exact wording of objectives,

decisicns on presentation strategy, practicé and test item formats,

and types of prompting and feedback to be provided. (This activity
corresponds to Block.III.1 in Figure 3.). They must also specify.
the system management plan to show the resources required to implement:

and ‘run the program. The planning conference must produce decisions
regarding when testing is to occur; what instructor and support,
personnel are to do; and how all these elements are to be monitored.
‘These decisions have implications for some of the characteristics

of individual scripts. (This corresponds to IPISD Block ITI:2:)
Developing Objectives. Development of objectives is affected

in an important way because it is now possible through the
simulations available on an interactive videodisc to write more

objectives requiring job-1like performance than was possible_in
the past. For example; in an electronic maintenance task, the
objective may be to troubleshoot a problem within a certain

circuit. In the past, the school portion of the training.
required objectives like "state the procedure ‘to troubleshoot
the ---." Using a two dimensional simulation; the objective can:

be '"troubleshoot the ---." This is a remarkable new capability
that can significantly enhance training productivity.

Developing Tests. With the integrated-training and testing

package available on an interactive videodisc, writimg—item-— . _ —
generators and simulations. is an important part of writing
instruction. Tests can become performance tests in many cases.

Moreover,; with the computer ome can rapidly evaluate the tests

and improve them. Generation of test items by the computer or
selection of items for a test from a large number of items in a

pool can contribute substantially to test -security. The computer .

can automatically. score the student's test and provide immediate
feedback rather than the six-week to three-month turnaround time
.commonly recuired for Skill Qualification Tests. The computer

can also be used as a computer-managed instruction system

where the supervisor enters scores on performance and essay items.




Attltude questlonnalre and supervisor reports can also be added
to this data base. : .

Determining Sequence and Structure. Here the notion of

increasingly complex models comes into play. Rather than asklng
for a verbal approximation to a hands-on behavior; it is
possible to -‘begin the student with a very simple version of the

actual procedure (termed a work model); thén to sudcessively

complicate the procedure until it is close to that of the

actual job:. At the present, course sequencing is 1arge1y a

matter of sometimes arbitrary decisions about prerequisite

Skills. By focusing on actual job performance, the sequence
of the course can be revised based upon performance of tne

students in the simulations. &

Specifying Learning _Events/Activities. Dart of determining

stragegy 1n IPISD 1s to categorlze the obJectlves into a set

1nstruct10n. In eésSsence; the eleven categorles prov1de a
set of job a1ds for authors. These job aids can also be _
included in a computerlzed authorlng system. Thus for rule

learning, poois of problems could be developed for a student

to practice. Examples and non-example items could be presented’

for classification behavior, whifle for symbol iearning the
symbols could be paired. us1ng mnemonics and standard paired
associate learning models. Detection behavior can be enhanced

using a simulation or generated items in which the signal is

embedded in increasing amounts of noise. Gross mctor behaviors

can also be trained, at least partly using a two dimensional
Simulation to demonstrate and. mudel the behavior:. - For

example, a demonsStration.can be given for cutting :a complex .
pattern on a lathe, by showing the cuts on the videodisc and
permitting the studen? to examine them in slow motion. In this

way also the critical features can ke highlighted for the =

student’s attention: Finally in the area of attitude Iearning,
a human  model can be presented by the videodisc: Nodeling has
been sShown to prov1de the most effective means of. changing
attitudes. If necessary, the student can interact in a 11m1ted

way with the human model on the v1deod1sc by. responding to

questions, where the human model's feedback on the v1deod1sc

depends upon the reply of the student.

of tra1n1ng obJectlves. These types relate ‘to..those referenced. -
in the IPISD model. Merrill and Bunderson (1980) present “thése -

in greater detali..

agemen i usuallv 1nc1udes 1nformat10n gatherlng and
development of a data base. The computer of the interactive

videodisc system may include a computer-managed instruction (CMI)

program which greatly facilitates this effort. If so, it should
be designed at this point: g :

|
n
e}
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Graphics Guidelines for Eleven Types of Objectives

procedural rules can be faciliated through the use

of representations such as_flow charts which

graphically portray the order of the operations of

the procedure and alternate paths which could be

taken at decision points. .

2. Classifying. Pictorial graphics should be used as

* examples_of_concepts_which_have concrete referents. - -
In the initial stages of training; simplified pictorial
graphics shouvid be used in order to_isolate and bhigh-
light critical attribites. Later stages of training
could . employ, more realistic graphics in order to
facilitadte transfer to the ‘real world environment
or task. :

3. Identifying symbols. Considerable drill and practice
with corrective feedback using graphics of actual
symbols may be required in order to adequately learn
how to identify symbols.

4. Detecting. The training of detecting behavior should _
involve the presentation of graphics within significant
blocks of time and space which aore realistic.in terms
of both the object itself and the natural :oise of the

. environmental setting. ’

involve instruction in the use and interpretation of
various numerical relationships represented in both
tabular displays and figural graphics. : ) :

"Recalling bodies of knowledge and using verbal
information. A graphical_representation _of the _relaticu-
ships between various facts and. ideas can_provide
organization and meaning which may facilitate the
storage and retrieval of Verbal information. Pictures
or line drawings iaserted in textual, verbal infor-
mation often have no effect on performance since
they only illustrate concepts which could bave been

. readily visualized from the textual description.

Y

7. 2 rformin roSS motoz i .Vriééwéeﬁégstﬁétiéﬁréf
a _complex movor skill in real time may be too fast.
However; slow motion_could demonstration the continuity

of the movement while permitting critical aspects to_

be perceived. A videotape of a trainee's motor skill
performance may be a very iﬁlﬁiblé feedback device:

- 8. Steering and guiding-continuous diovedment. Graphics
used.to present the relevant cues for steering and
gufding behavior should have a high relationship to
real worId noise and time conditions in the later
stages of training. : :

9. Recalling procedures,; positioning movenent.. If the
procedure to be learned involves the assembly or dis-=
assembly of a piece of equipment with many parts, then
graphics would be necessary to_show_the various parts

o m_g;,;he equipment and their relationship to each other.

10. YVoice communicating. ~ In general. graphics would not
be necessary in the training of voice communicating e
behavior. ' : :

11. Attitude roing. Human modeling seems to be the

Attitude learning
involves the imitation of a credible. and respected
human model's.choices of. action. A human model may
be presented in several ways: appearing in person,
in pictures, in movies or TV, or merely described
as in a novel; history text, or biography.

1-24
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Select Available Video, Audio, and Graphics Resources

One of the prime advantages of. the -
interactive v ideodisc system is that

4xgperm;tsgw;del¥4d11e

materials to_be combined into a
single program. For example; if

two videotape productions on the same
topic use differént actors, different
equipment, and have different color
balance they may still be used in

a videodisc by 'inserting stiti-frame

text and graphic sections between
the v1deotape segments.

The task of selecting from existing .
materials may involve the director of

television productxon, a video editor,

a subject matter expert; and perhaps ; o
the writer/author; dependingz on the kinds of materials available.
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followin,: guidelines may heip in selecting available materials:

1 Obtain review copies. These include video, textual, graphic,
and other materials that may be used in the production
process.

2 Review the materials. Look for:
relevance to the program
quality.

avallablllty of orlglnals
technical accuracy

In this step, the director of TV production will define

these characteristics and note the technical feasibility
of available materials. :

Make a 1list of the usable material. The list should ;gg;ude

material that can be used as, is as well as material that

w !

will requlre modification. The director wilit provxde 1nput

here concernlng tecﬁnxcal requ1rements.

4 Specify._ 1ocat10n of source mater1a1 . Irndicate on the source
materials 1ist where each.piece of v1deo, graphlcsﬁggfggdlc
can be found and what will be required to obtain originals

of the material. (These activities correspond to Block

II1.3 of the IPISD model:.)

Define Delivery System Hardware/Software

an interactive video application, you should consider video-

when the following are required:

Realistic still pictures that can be viewed indefinitely
Motion with photo-realism ‘

Full audio (voice and music)

Fast (2-5 seconds maximum) random access to either éfiiié or
motion .

er1a H

Frequent changes to the pfégram
No stiiis

Small number of systems
Classified material

No fast random access required-
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Computer-generated images should be considered for these conditions:
® Continuous modification is required to a graphic image based
on user or program input. ' . o

® Photo realism is not required.

Videodiscs for classified material will become practical when

3M or others obtain security ciearances for their facilities and

personnel, or when local mastering becomes available.
Videodisc or tape can be alternated With computer-generated images,
and videodisc stills (e.g., of a map) can be combined with '
computéer-generated images (e.g., of targets).

With a flexible delivery system like the interactive videodisc,
the issue is not so much which media will be used, but rather how

best to use the interactivity and creative possibilities of this
new delivery system. _ ,

- The new technologies have significant

- implications for how the instructional
materials, are developed during story-
boarding. Your particular delivery system

influences the material since you will
write within the capabilities of the

delivery system and yet use the system

to its fullest extent to.provide the
types of displays and interactions ,
called for. For example, a computer with

text and graphics overlays permits

generative items and simulations to
be used.

This sometimes requires great creativity on your part -- and a
thorough knowledge of the delivery system and video animation/

special effect capabilities. When you discover in planning
conferences that your imagination for displays or interactions
has out-stipped the capabilities of your delivery system, you may

find that knowledge of the system wili help you find ways around
the apparent limitations to get what you want.
It is useful to distinguish four levels of videodisc player
capabilities: : ' ‘
e Consumer videocdisc players must be operated manually. A
remote keypad may be available to branch to any label which
the user must specify: The workbook or' folder for the disc

‘must contain frame addresses and instructions. These are

also termed level one piayers.
e More égpe@siyeWindustriéi/éducatidhéliplé&éféwﬁéﬁé a small
buitt-in microprocessor which can read in programs stored in
- the audio track: 4 small remote keypad can be used to program
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the plaver or to make menu selections and answer. mu1t1p1e—

choice questions which result in automatic branching to
different portions of the d1sc. These are level two players.

Cogpyter controlled;players have an external m1croprocessor

which gives them considerably more capability and flexibility

than the built-in microprocessor: This includes abilities
to 1) process constructed answers; whether numeric or
alphabetlc, 2) keep score and calculate or branch based on

the score; 3) provide registration records and management

functions, and 4) generate computer graphlcs and display

them either separately or directly over the videodisc image.

"Hese are also termed level three players.

o iﬁersecon&—generation,intelligent videodisc system has all
of the capabilities of the ccmputer-controlled videodisc
plus more Sophisticated computer image generatlon and

Still=frame audioc. Still-frame audio is the ab111ty to

encode audlo in the video frames, not merely the audio.

tracks. For example,; while a single video frame is being

refreshed repeatedly, 10 to 30 seconds of audlo may be read

compresslon of many audlo—v1sua1 programs on a single disc

and enhainced interactivity through the more sophisticated

computer graphics. ThIs type is not yet widely ava11ab1e.

It wouid be unreasonable to expect 1nstructlona1 developers to

would also be unreasonable to expect that over a period of

several years there would be no changes in.operational procedures.

Coniputer-controlled videodisc and second generation videodisc

systems have the capability to generate computer graphlcs or

text in the place of outdated videodisc frames, thus mlnlmlzlné
the problem and significantly extending the "l1ife' of the
videodisc.

i\iatural—Lnter—iaces' Interfaces

Natural interfaces must be cons1dered along w1th player and

overlay capabilities. Many users will not be prof1c1ent typlsts,
nor will most interactive videodisc programs require typing.
Instead, keypads with function keys (e:g., HELP,; NEXT; GLOSSARY)
or touch panels should be-used: Voice input may De. appropriate

ﬁorftasks that requ1re voice in the actual environment or where
hands or eyes are busy (é.g.; for maintenance job aiding). In

some cases replica controls like switches and joysticks can be

used to provide spatial orientation, tactile cues; psychomotor

training, or. simply for ease of interaction. Appendix B_

presents more 1nformatlon selecting and using touch panels.

Appendix c presents voice Input guldellnes.

Sample de11very system components are presented in Flgure 1- 18
and include:



A videodisc player

™ €onputer/grapb1cs interface hardware for videodisc control

and text ‘overwrite

User Input Device(s) -- _keypad,;" keyboard touch panel,
Joystick, voice, or replica controls

e Video Monitor

Computer system

® Authorlng System/programmlng Language

Players -

et

Several brands of optical videodisc players can be used for
interactive video applications. These inciude. Magnavox (Philips),

DiscoVision, Sony, ThompsSon CSF; and Pioneer.(l) As of this
writing, models marketed under the Magnavision and Pioneer. labels
are for comsumer use and do not have internal programming.. The

other brands are Industrlalleducatlon,(I/E) units which include

small internal computers to control the player. U51ng a hand-

held unit or _front panel controls, the user can (z) manually
contrcl the disc,; (b) set the frame numbers. of certain registers
then step through the reglsters while entering the control

commands, and (c¢) program the disc so that it can run by itself.

The smaill,; built-in computer prov1des varied capabllltles to use

the disc: Most of these players also offer a plug-in jack for

external computer control of the player.‘ The units contaxn a

to ask a computer-generated guestion). Some players have one
drawback for computer control, and that is that the commands

appear on the screen as they are entered by the computer. This

éah be qulte dlstracting unless the VIdeo is turned off by the

7
K
s

!

(i) Commercial designations are provided only for description.

Their use does not constitute endorsement by the Department
0of Army or the Army Research Institute. .







INTERACTIVE VIDEO: SYSTEN HARDWARE

Audio Speaker
_oand
Jouch Manel -

Videodisc
Player

o€ =T

Keypad.

Kicrocomputer with Videodise Interface (including

overlay) and Authoring Systen/Programming Language

e L

o Function Feys

¢ folce npit
o , ¢ Touch Papel -~
BB | o ' Reniicd controls (switches, ioysticks) |

b1

Tigure 1-18
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Search time for the industrial/education pliyers is typically
three to five seconds; worst case (beginning to end of the disc).
For consumer players the access time is usually 15-20 seconds

worst case, but consumer players cost about 1/3 as much as
industrial/education players. They are not built as sturdily
as the I/E players:

To search for a frame cn some consurier players, the user must

turn on the frame number counter, then watch as the frames fly

by until a frame shortly before the one selected appears. . The
user then advances one frame at a time to the selected frame.
On other consumer and all industrial/education players this is
automatic; and the user need only give the frame number and

the search command to get the frame.

Computer éraphiés Interface. 1In many applications it is

important to place computer-generated text ,and-graphics on the

video screen; and to overlay thesé on the videodisc image
itself. - o

Several firms make interfaces that switch between compiuter and
videodisc output. A4 few provide overlays: These permit the
video to be turned on and off; graphics (including text) to

be turned on and off, and computer-generated graphics and -
video to be presented simultanecusly as overlays. Most video
text overlays are a maximum of 24 lines of 32 characters. All

these capabilities are required for generative items in

interactive videodisc programs.

In addition, by having theé current videodisc frame number

available in the microprocessor at all times, the disc. and
computer program can be kept in synchronization even when the

learner is given some control of the videodisc speed and frame
accessing. s

Video Monitor. A television receiver _is not the same as
a video monitor. & receiver uses a radio frequency input,; while
a monitor uses a lower frequency video inpiit plus a Separate.
audio input.  The interface usually handles only video signals
for video monitors. The audio usualily rums straight from the
player to .the monitor.

Computer System. The computer sSystem to run the videodisc
player can be as simple or as complex as required by the
application. Using the built-in computer of I/E players, it
is possible to program the disc and to accept responses from

the student to multiple-choice questions posed by videodisc
frumes: This type of processing is limited for educational
and training applications, and a more powerful computér is

required for computer-assisted instruction. Any of the
micro-; mini-; or main frame computers used for computer-

assisted instruction can be used for an interactive videodisec.
For example, WICAT has used the APPLE, Western Digital Micro-
engine, DEC VAX 11/780, and our own }C 68000-based System 100

to control the videodisc:

68
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Authoring Svstem/Frogramming Language. An authoring System

can creatis increase productivity for large interactive videodisc

projects. Complex pbrogranms aré eidsier with an authorlng system,
and authors can maKe changes themselves.r However,; auy computer

language that outputefoommands that can be recognlzed by the
videodisc interface can be used if necessary.,_ BASIC in.

particular has been used several times. _ WICAT has modlfied
the machine Input/output _procedures (MIOP) of the PLANIT author-

ing language on a DEC VAX 11/780 to control a v1deodlsc. This

effort was Successful, and led to efforts to put an authorxng

.System on a portable . microcomputer. WICAT: adapted its own -

general purpose authorlng system for thIS purpose with several
programs. v

Sometimes irnter: ~tive VldeodlSCS requlre mu1t1p1e interfaces

(e.g.; simulrdn¢Hus touch panel and replica 3D simulator Inputj

These requ. = custom designed. authorlng systems. A given program

tends to requise a limited number of interactions and videodisc

commands - (e.g.; to receive and Pranch on ‘touch panel input,

to play a motion sequence, or to write text on the Screen).

Therefore; the custom authoring System can consist of a few

templates and the_ driver progrdam to execute them: Templates

‘are fill-in-the-blank fovm<, for example to play a motion

sequernce. The author specisie~ the dara: For a motion seqguermnce.

this might include begInnInb frame, ending frame, speed, which.

audio tracks will be used; and which template should be

executed next. The drlver program then runs the program

according to the templates. We have successfully used this

approach for several simulations and find that some templates

ars used in many programs, while others are specific io _ong

program.fflge drivers are aiways specific. Common temp]atee
and the code to exectte them can be pulled off the shelf.

Selectlng the System

Stand=Alone Players. If you are deveiop*ng a program for a4 mass

videodisc delivery system can

market, then you._ Should consider the most inexpensive delivery

syst This will probably consist of a consumer. model player with.

system. COns
its standard. front panel or remote control for input. This simple

tem be both 1nexpen51ve and highly
effective.

If you are ‘developing materials for a public exhibition on-a

iimited budget or for sales presentat;ons ar-many. locations :you
n v1deodlsc pilayer with built

' should consider an industrial/educatio isc

in microcomputer. This system permits you tp ask questions of the
user and branch depending ipon the response. The System can also

be programmed to repeat a given program indefinitely, to present

S ti r a specified amount of tim:; and to search to

still frames fo fied -
different plares on the disc in response to user choxres from a

menu.

T ——
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Plaver With Personal Compitsr. If vou (1) will use the page
turning, branching, or linear simulation modes, (2) do not plan to
- expand to other modes, (3) will us€ only one 1nput dev1ce at a

time, and (4) will have a relatively short program so. that a full
author1ng system 1s not 4 necessity, you snould con51der the

folloWIng type of system
e Personal computer

eonsumer or 1ndustr1a1/educatlon v1deodlsc player that
can ea511y be put under computer control

Interface between the computer and videodisc player

A v1deo character generator W1th overlay or keyang
features. This is optional, and may be part of the

videodisc Interface.

The system above will permit you to control videodisc presentations
on the screen,; and to switch to computer-generated .text and
graphics. With the optional character geneérater/overlay:
capability, you can combine computer-— generated text and graphlcs

with a V1ceodlsc image:

The type of system descrxbed above is ava11ab1e commerc1a11y for as
little as $3000. A more common figure is about $5000_to $6000.

This type of system can be very effective for the applications
described above. [t is a relatively 1nexpen51ve means to de11ver
'many types of interactive videodisc programs.

Player W1th Commerciat Lﬂmputer.~ You shouid con51der using an 7
industrial/educatzon v1d=nd1sc playver and ccmmercial computer if
your application tsnds to fit thuse ~haracieristics:

%

® One delivery system will handle the full rarnge of presenta-
tion modes from page turning through system simulation.

e The system must nand1e simultaneous muTtxpie 1nputs and

outn-ts Examples are kevpad and. touch panel .inputs, thh

videodisc and random access audlo outputs.

Long or complex programs w111 be developed that requxre a
largze general purDose programmlng 1anguage or authoring
system. .

The appllcatlon requxros a Iarae program and thus more than

64K of random acces memory (RAM) :

*he system w111 be llnked to or w111 dr1ve a three
d1men51ona1 v'ep11ca simulator.: o :



?

An 1nturagt1ve videodisc system emplovxqg an rndustrlal/educatlon

plaver and commercial gomputer is tikely to cost between $10;000

. and $25,;090 depending on peripheral components. Custom,englneerlng

and softWare development for_special device driverw+ might increacse
thlb cost., Addltlon of a 3 D repllca s1mulator w11l greatly

As can be seen from the descriptions above; an interactive

videodisc delivery system usually ranges from the price of a
consumer player alone (as little at $700) to about $25,000. This
cost should be compédred to the total cost for developlngrthe

program, -the number of dellvery systems to:be fielded, the possibte

trade offs between laborrand hardware costs for programming; and.

costs of alternatives llke actual equlpment with 1nstructors or 3D

replica ,Imuiators.

One poss1ble approach to cutt:ng the cost of dellvery systems in

the field while maintaining the advantages of a fuil computer

authorlng system and ut111t1es for production, is to use two

separate devices: one for production of software and another_ for

its delivery. This approach has not generally been successful

because of the well known problems of developing on one piece of
hardware with its capabilities; and delivering on another set of

hardware that has different capabilities.. Perhaps the most

successful application of the duzl system approach in education and

training is with random access audio using the linear predictive

coding (LPC) technlque._ This technique requires complex encoding
hardware and software; but simple decoding hardware and software.
In fact, the decoder can be placed on chlps, as Texas Instruments

has done with their series of hand- held talking learning atds.

The most llkeiy appixcatlon of the dual svstem approach for

interactive videodisc is to develop a program using a large system,
+hen to store tnat program in Programmable Read-0Only Memory {(PROM):

Using this approach; the software can be more easily protected from
unauthorized copying, and access to the program is usually faster

than if it is-stored on magnetic disks: Nevertheiess, if the

program 1is large it will still need a 16 or 32 bit delivery svVstem

_computer that can support more than 64K Of RAM.

Determine the Mastering Specifications -

If not already familiar with them,.
the director needs to contact the
mastering house for requirements
for preparing and submitting a
videotape for videodisc mastering:.

The outcome of tliis exchange should
provide (1) an understanding of
videodisc mastering requirements,
including specific formats and

4
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equipment which muay be used; (2) forms and procedures for supmit-=

ting tapes for disc mastering, and (3) a list of potentlal

probiems to avoid during the production or pre-mastering of the
disc.

For exampie, sSome videodisc masterlnU fac111t1es w111 prov1de 30
minute discs,fwhlle one recommends discs of only 27 minutes
duration. Also, when filmed material is bein: transferred to

tape for use on a v1deodlsc, serious trcuble may be caused by

transfer techniques which ignore the jitter caused by transfer-
rlng f11m at 24 frames per second to v1deotape at 30 frames per

When you contuct the mastering facility, there are.several

-questions that shouild b= answere d:
ébw many mihﬁtéé can bé mastered on one side of the disc?
What information do they need frum you?

How do they handle program dumps (where the programming is
on the disc)? :

What kind of pogt*prdduCtibn work can be done at-the

(e. g.: 1” hellcal w1th one mlnute of bars and tone and one
minute of. hlack precedlng the program)?

ERIC

Aruitoxt provided by Eic:
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IODULE 2

DESIGN AND AUTHORING

forproduction sheets; and others who will confer in their produc-
tion -- the expert, d1rector and programmer. It deals with the.

procedures and alds used to generate a storyboard to be rev1ewed

ThlS module is wrltten for the producer and the author respon51b1e

'andapprovedfor tryout, as well as the process of designing the

computer program, conducting the tryout, and making rev151ons.

We should not be surpriééd if'the first interactive v:deo@rees
are a 11tt1e llke the first movies -=- a_reflection of current

practlces,inot of the new medium. Until producers and directors
realized the power of @& new medium, movies were prlmarlly made

by pointiing the camera at actcrs presentlng a dramatic episode

on stage._ _The possibilities of different angles, cuts, fades,
special effects; and non-sequential shooting (foilowed by
editing to place the segments in the proper order) had not yvet

been explored

In like manner we can expect the llmltations on our vision to

be 1lifted as we explore the possibilities of interactive
videodiscs.

El

® Outllne the story and de51gntthe course map

e Design the display formats

Design the computer orogram
iv;Dréft the storyboard and 6rieﬁtétiéﬁ ﬁéteriéie
s Review dnd revise the‘stor§bcard~ |
° Cbﬁduét the tryout

;7" e Plan the sSpecial effects and animation

s module will prepare you to:

(1) Given the appropriate information; desxgn a course
may Ifor the 1nstructlona1 materlals that will appear

on the intéractive videodisc.

/ ; -

(2) Given the approprlate spec1f1catlona, prepére a story-

hoard for a lesson or lessoil secment:
3 4ist the major points of a storvboard review.
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(4) Speclty thea Llnds of computer-student 1nteract10ns

recquired for a. lesson you have prepared

{5) Describe four kinds of,Video special effects that
CdUld‘bé used in your lesson.

The foiiowxng conditions must be considered in’ descrlblng the
procedures for an interactive videodisc:

Pérsonnel It can be ekpected that exlstlng authors w111
" produce materials for the new instructional delivery systems

like the 1nteract1ve videodisc: These authors have widely varylng

degrees of experience and skill in preparing materials. it is
recommended thar the traditional. . distinction between authoring

and production personnel be maintained. In particular, those

who prepare materials for the interactive V1deod1sc do not
necessarily need to understand the nudnces of v1deotape productlon.

In fact, since the videodisc combines capab11 ties of text, motion

segments, audio’ cassettes, and s11des, the talents of 1nd1vxduals

with experience in each of these areas can be used.: Where new
motion segments. are required; an experienced videotape scriptwriter
can be used. _Where §tills and audio narration will be used
"together; a slide/tape scriptwriter cir pe. used.

The producer o1 an 1nt6ract1ve videodisc is the one who must .

creatIveiy deveiop the new medlum. Slnce the 1nteract1ve v1deo:

instruction with the other elenents descrlbed above,fthe producer
- must be able to assemble and guide a team composed of individuats

with experience in widely different facets of instructionatl

technology: : Over the course of severai years, as the interactive

videodisc system becomes more w1despreaa, more individuals will "’
gain the experlence necessary to manage the development efforts.
While it is reasonable:-to look to existing personnel for the
individus 1 components like videotdpe scripting and still- with-

‘audio scripting, it is not reasonable to expect to find, 1mmed1ately,

1nd1v1d1als who can creatlvely utilize the full powers of this

ew instructional delivery system: Such people will have toO be

developed over tIme.

In the meant1me, wh11e the: full poss1b111t1es of th1s system are

being explored, Simple procedures and guldetlres 2re in order:

These procedures will not necessarlly describe in detail ‘how to

accomplish a partlcular task,; since in most cases. an indlvidual
who can perform a specific task is already available. .Ratber,
the procedures are needed to orient the prodicer tc the cverall
flow, and to describe specifi: lessons learned, which can save:

cons1derable amount of time du“1ng the uevelopment process:

ment. Authoring equipment will primarilyv consist of
pencils, paper,; and. typewriters. For production, we use a

V1deo cnaracter generator witH esxternal camerva 1nputs to permlt
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visuual frames Lo be allwnod prior to entering the ex pens1ve

teleylslon studio. This eéquipmeént is not required for authorlng
Naturally, authors will initially muke somé mistakes in the way
theyv speclt\ the organization of an interactive videodisc,; but

with experience they can be expected to improve on their perfor—

mance. Elaborate mock-ups and tryouts are probably unwarranted -

.and too expensive. We recommend that text and graphic production

(as opposed to video premastering and masterxng) facilities be

located very . close to the authors. 1In this Way, authors and

productIon personnel can work together *~ determine the best

manner in which to present the materials In addltlon, the authors
can _work with the productlon personnel to answer guestions and

review rough drafts as they are produced

Budﬁets The full capabllltles of an interactive VIdeodtsc need

not be exercised in order to gain high economic payoffs. Therefore,
it would be unwise to plan on considerable new purchases to support
videodisc authoring. 1In fact, the thrust”of our procédures for

videodisc authoring is to use what is currently avallable bullding
incrementally as the field matures.

The ”Costs" sectlon of the Overv1ew and '""Seiecting the System"
in Module 1 present cost details.

Existing Courseware Investment. A tremendous Investment of t1me,

energy, 4ard dollars has gone into existing training materials:
These materials rust be utilized to the fullest extent practical

in order to minimize the cost of conversion to a new delivery

system: For example, existing s11de/tapes and v1deotapes can be

combined in order to rehabilitate old or outdated programs. It

is possible to simply”take existing programs and transfer them
intact into the . new videodisc medium. This has already been
accompllshed by the Army Communicative Technology Office (ACTO),
and by WICAT. Howeverl the maximum benefits will probably not

come from such basic transfers. Instead, programs must be

updated and changed before they can be reconstructedfon the

v1deod1sc. Generatlve 1tems can be used to extend greatly the

Becauserstandard broadcast v1deo 1s not hlgh resolutlon, it will

not support a’ large volume of text or graphics on edch screen.

Hoﬁener, we have found widespread preference by students and

reviewers for presenting a_single concept, attractlvety formatted,
per screen. The interzsst level is higher_ ior thesec single
concept pages than foir pages that are full of text and graphics.
Even when the same material is presented by text on the video-=

disc, it seems to be less confusing when divided into the single

concept format. With print, this approach leads to a large
number of pages,and unwieldy books. The vidéodisc permits
this powerful reformatting approach to be used easily.
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Instructional Strategy. Most authors are used to a partlcular
delivery system or Instructlonatigiegem with which they have
worked in the past: When .a new fechnotog\ like the videodisc

is introduced; the procedure$ for the new technology should be
couched in terms wlth which the authors are already familiar.
Happily, this is edsy to do.in the case of the videodisc,; Since
in many cases it is blmply an extension of what they are
currently using. What is new is the capability to exercise

the full range of SImuiatloq, motion; audio;, and: Interactlve
computer-assisted Instructxon. ;

Interactive Videodise éapabiiities
S
The 1nteract1ve videodisc offers sevoral capabllltles rhat are

of use to the aucthor. As expialned in the overview, optlcal

videodiscs are of two typee' (a) one hour per side of continuous-
motion (constant,11near°veloc1ty, or CLV discs); and (b) one

-half hour per side of combined motion and stills_ (constant angular
velocity, or CAV discs).. CAV discs are used exclusively for
simulation and most other +raining because they permit access to

individual frames of text and graphlrs. The remainder of this

report assumes the CAV disc. The foiioWIng paragraphs descrlbe
some of the capabllltles of this syStem.

Audlo., The standard videodisc 1nc1udes two channels of audio.
Each channel provides a half hour and is part of the same signal
as virdeo. Therefore stereo or two languages or one narrating

track and one separate track for computer-generated sound effects

are possibie.

vidéo Frames. There are ‘three categories of video frames: motion,

still, and pause frames. Motion i made up of a series of still
plcfuree shown 30 per second,; but sometimes a 51ng1e image is

repeated 30 times per second; and the audio track carries the-
message: In order to ut111ze normal audio, the player must proceed
‘fe;kérd at_30 frames per secord. The video image seen while audio
is being played can thus be either a 51ng;e7£epeated image oOr

many, producing motion. In essence, the motion is achieved at no
extra cost, because the audIo is what required 30 frames per :
second: The capability to store from 2 to 30 seconds of audio

in a single video frame (instead of in the 1/30th sSecond audio

~tracks) is in development.

The st;l] frame is d;splayed one frame at a time, until the user
causes the player to advance.

The pause frame is simllar to fhe still frame exgept that the
system displays the still frame for a predetermlned length of

time. This allows computer7goa§r9;}tdiggfmatquJaﬁd paced

oresertatlons to be used. The pause Trame
1nstrupt10nal tool, in that animation can h;ghllght 1mportant

points and can maintain student interest.

Coupllng the computer to the plaver allows branchlng

Branching. bl
from section to Section and within a_ section. This allows the

uéér to decide whether to rev1ew or to skip a sectlon Whlch has

o '7£;
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feudy been mastered.  Thus: the instruction can be tailored to
the personal needs-of the user. :

% One of the drawbacks of current"

that; 11ke a phonograph IéLOId they cannot oe modified after

they are pressed. We are just entering a new technology with
v1deodlsc. In the future, 1nexpen51ve dlgltal photographlc

Then changes would be inexpensive also. In addltlon magnetlﬂ

systems may be marketed which have the same capacity as current

videodiscs but can be modified: In the meantime, other means
must be used to make updates and corrections: The computer is
a natural in this regord; since programs stored on magnetic
media can be immédiatély?mbdifiédr

If an error JS made or if ‘a new proceduze requires an update,f

the computer can generate new graphics, text, or can overwrite

an Incorrect portion of the videodisc plcture.

With a system that permits overwritlng by combining the wideodisc
image‘with cemputer*generated text and graphics; .responses. and
new- items can be generated by the computer, basedyon each,use;'s
individual input: .This feature is critical for many simulations,

and it permits generat ion of huge numbers of probiems and exercises:
Computer text and grapkic overilays greatlj expand the capabilities
of the videodisc and the computer by synergie*ically combining them.:

Answer Processing. e, 1 problem types can be uszd with inter-
dactive videodisc: & au .2: “ions require selection of which action

to take, then locating “he clace and making the correct response.

two a1ternat1ves); multiple choice (seleztion. among two Or morc
dlternatives); and String matching (recognition of a word, 4a

Series of words or a number that thé user muit compute). In
dddition, generatwve items can be used, in that a random number

oréééss éénératés the parameters of rhe questlon, ES that a single

processing the answers; it is little problem to retain tggse

answers to form a record to evaluate the student's progress or

the efficacy of the instruction. Record keeping implies the
use of a data rep051tory. The records must be stored with the
computer, where they can be formatted into reports fto aid
management of instruction.

Author/Expert Relationships

The actual authoring of the inStructional materials can be ;
accomplished with a variety of working relatlonshlps. AEW,W ]
least three combinations of subJect matter e\pert and author/writer

ire possible:

77
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e In the expert/author mode, the expert becomes the author,

Learnlng instructional development t:chniques and procedures

as needed.:

The author/expert mode of developing instruction requires
the author to become knowledgeable enough about - the

subJect matter to write without an eApert.

e The author and expert mode,; preferred in large technical
projects; combines the instructional expertise of the
developer with the technical knowledge of the subject
matter spec1allst.

Dependlng on the prOJECt and magnitude of the tasks, you may opt

to use any or all of these authorlng modes to some extent. For
example; the technical skills of a scriptwriter may be reduired
to author video motion segments so that appropriate directions
(éﬁts; paﬁs; fades; close-ups; etc.) appear in the sStoryboard.

We have found that two people .can successfully carry an entire

videodisc productlon through from authoring up to the video

studio. Obviously. this is an unusual case,; but the point is
that one person may be able to assume. several of the roles
presented herein. In addition; a number of reviews can occur
informally in small projects. These reviews may be brief and
may occur wh11e work is in process,- but if they are skipped the

result will be very expernsive remakes while the work 1s done
over. .

The author and expert are heavily involved after the stnryboards
are authored; so their time must be planned accordingly

Design the Course Map

First the basic thread of the presentation is deveicped and

V1deodlsc time allocated to each section.

,/

Sectipis for dlf‘erent 1tems.” For a course it may be an orienta-
tion,

!
A course map details the components

then alternating problem exposures, tquh}ng, and practice. .
_ 3

of the instruction.  This document

‘usually consists of a graphic repre-
sentation that shows such elements as:

Registration

® Reports

e Sign on/ofi procedures

Introduction/overview
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“the placement of text and Vlsuals on the
'screen can be determined in the authorlng

-the developmernt of the project are

3
1!
3

° Hé}b f%&ﬁéS/ﬁoW Lo use e system

e Auxiliary information segments
¢ GlosSary or Sther references SOUrces
® Quizzes/exams

e Games

Job Aids

- . ) - A
Figure 2-1 presents a sample course map for a biology videodisc:

Design the Text and Graphic Formats

The graphic resolution, use of chroma ) ’ .
keys, choice of type style and font, the :

position of titles and headings, and

stage. Decisions made at this point in

reflected in the production sheets and

thus ripple down through all of the
stages that follow: ;

Any effect requiring video Stﬁdibfgbfk
should be reviewed because of the  very
high costs jinvolved. Also, decisions
about number and style of hand drawn

graphics have hxgh cost implications and should be rev1ewedg7;7

Decisions about maximum number of graphic eitements in one video
frame should be made in c¢onsultation with a video studio and
should involve some on-camera tryouts.  Tn general; video
graphics will have lower resultlon and must be lower contrast

than print graphlcs. Many cole. 5 produce chroma crawl ir

combination with other colors, and these should be limited

or avoided. . Bright colors that are attractive when viewed

brlefly can become annoylng over long periods; so choose less

In practice; 12 -lines of 30 characters is about the maximum

text per frame: A graphxcc designer can help with font
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selection.  All graphics should confirm to the TV 1~wect ratio
(ratio ot width to height). .

It u tough punel will bé used, reserved .ias on the soreen
must be defined. - These qreiveve ‘ally at the bottom of the
screen and permzt the user to select options sichH as ~tting

a simulated control or existing the program. If the ire uned;

graphics and text must not intrude in the space, and .. her

touch panel choices should not come close to the reserved
areas. - Touch locations should be no closer than about a finger

width (2 cmm):
If a keypad wiil be used; the function keys and their layout
must bée determined. -

Design the Computer Program

Software Specifications

Most beg nnlng developers of 1nteract1ve videodises first author

the program then shoot the video; then master; and only at the end

desigr. and write the computer program. Unléss the program will be

very simple this is a mistake; The software should be designed

before authoring begins. Each of the modules to be authored ard

eachigffthe functions to be programmed should be agfeed upon and
specifieds If you are using an authoring system you must write
within the bounds of what it can deliver. _For example, most

author ng systems do not handle touch panel input.

Igfori ° 3 dQS1gn the computier i sram, |
the p: A ‘mmer mu537§3§mlggﬁghe :tional -
specif.cations regarding hardwa: <o -

inputs; the course nap; screen 1ormais,
response tim? requirements; report.
structures, etc. Algorithms are then

designed to meet those specifications.

The emphasis of this module is to
specify what the functions do; it is
the programmer's responsibility tq
determine how théy are done. However,
well-written specifications will )
greatly facilitate the job. ) T - o

e

The computer program design is o

specif:=d firsi in the User Requirement:. 4 S
These picscnt from a user s v1ewp01n* the s0ftwafe fthctions
requirea. Nevt
by the designer auu progrwmm:r. These 1n°1ude templares (L*

used); screen d*snlays and flowcharts, ern:t. major software

comnonent, iriver functions, user interaction protocols Vand a
scenarlo from 1ogLn to 1ogoff Walkltg throvdh the sca;zrzo

Qo-
ead. !
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Time spent on rhe functional spdée 1§ Highli liew w2d: one hour
in design c¢an save davs of coding. DMoreover it aives the author

i1 agreed-to track to run on so there arne f“WPI surprises for
the programmer when thie- author finishes writing. -

One reason the software specs e so - important, and why they
should-be done before authoring,; is that authors and progra“mers
rarely speak the samé language. An author might EPQCEfZ a range

of video specidal effects that would cost tens of thousands of

dollars in the studio, when the video director could provide

much less e<p=n51ve alternatives: Similarly the author might

.assume a certaIn scftware capab111ty throughout the program

else might be avallable off the she. f and work even better:

Even though althor/progrimmer discussions may be difficutt;

it is critical that the software functional specs be wrltten
and agregd to before guthoring begins.

We Eaée found it more efficient in a first producticn to

soncentrate on the central instructioia/simulation than to include

elabo-ate files, reports, and user options. These can be

includéd in later productions after the-first production is a
success. -

Specific interaction may include the iollowing functions:

° Déscription of keypad and function of each kev or touch
panel

Types of questfon and answer process1ng formats, 1nclud ng
multiple-choice; fill-in-the-blank, true/7fdlse. and

generative

I

edback for practlceiltems, test question; etc.;

including v1deodIsc frame versus computer generated

trame Informatron

e Screen formats

Ecio response features ,

e OQE}OHS for scgment types; ihhiudihg stiiis motion, and

menu pages . PR

De. 1des these student 1nteract10ns, another set of functlons

may be spe01f3ed for the instructor or manager of insStruction.’

lor soph1stlcated instructioral systems,; this may require. &

registration package that handles student sSign on/off, student

information; course assxgnments, status, and update caoablilty
In adzition. instructo.. méy rZed to access student recoxds;

make ass1g.msn S, Specify courses (UnlL_) of study; an_,upuate

files.

v
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Lunblsttn¥\ I=. thir Riew Lo a4 Suceessiul desiecn.  We would hope
to suy ;b;: Key alwiays does this,” dne provideée algorithms for

..lﬂ\ ﬁ\(ﬁtfpx rons.

Draft the Storyboard und OUrientation Material

At this point you have a falrlv good
idea what the program will be. You
should adopt,; adapt; or create nroduction
sheets. These can be:

e Storyhoards

e Printed pi-tures of equ1pment
where you indicate what action
15 to be tuken by the user in
a4 simulation )

° LlStS of fraries and roplon

sequeices from PYl\t1n7
materials

@ Compuater terinlates that control a motion sédﬁéhéé still
. frame, user input, etc.

e Scripts or any other format or aid that will save ‘you
time :

Fihure 2 2 nresents a sample produbtlon sheet 1like tlLose used
by the Ft. ‘Gordon vicdeodisc/microprocessor team for linear

equlpment 51mulat10ns. When the user touches the 01rcled control

the program will advance toc the next locha’rv1dec*’sc frame.

To cicate the program the author i:dicates om succ ‘ssive cheets

the . jucice of student actions. ELach sheet corre‘ponds 0 a
videudisc still,;, and can therefore e used as both the shot
sheut [or video prodvctlon and the datda for programming.

For the following exampie of an 1nstruct10nal sequence,fgefg;li

Ufé expanded storyboards written on productxon sheets,;, together

Authoring ﬁﬁé sEoryboard/Surlpf can now oogln.
t

The interactive v.iideodisc requires more than a conventional

storyboari. fh;s exrandeu stoiyboard is written on production
sheaets which carry not orly; .nc main message line, graphics,
and audio, but also cave preduction informati~n. Tre follcwing
example presents fao-ual information ina 2 story format. If
you are doing a lir .ar SimUlif'hh‘Uith no -~Jidio, vcu can use
2 much simpler forrrb wite iists or p.ccures of earh control

’

as o lféseh ed in Fiture 2-2.

or indicator in t-
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Szmple production shwet for a linear equipment

simulation.
used by the ..
team. )

Gordon

(Adapted with permission from tnouse’

videndisc/micromnrocessor
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A production shect desioned srocifical !y to be used in the
authoring of interactive videodise stosybourds is shown in Figure
2=3. This form contains space for relevant data- which musgt be

recorded betore, ducing; and following the studio production of
@ videodise muster tapge.  In the course of this module: and
those thdt foilow, you will see “here und when these data are
entered and wnat harpose tiey serve. Note thHat thHe 3storyboaird,
conélbtlng of a visual and narracion scrlpt, is written on a
production sheet. It is important to watch time allocation so

-time does not e\pand Devond the 27 or 30 minute dluc canacity.

’

Stéf%Boand,Auxhor4ng__:

the storyboard is one portiodn of the productlon sheet. in writing
the storyboard; the author witl find it awkward and overly tiae-

cvonsuming, perhaps 1mp0551b1 ; to fill out one produrblon sheet

completely before going o4 to the next. 7liis is an inefficient
waly to proceed during scripetwriting. The alternative is the

s~ epwise process in which the sheets grow in sStages to fully

written and documented storyboards as described below.

Step 1 Writé,thé main message liﬁgg. The planning conferen:ze

will Have produced avplan for the author to.follow :n
writing the script. This mdy cdll for.~xpository pres-

entations, elaborations and demonstvations, followed by
simulations,; aquizzes, reviews: ~nd other forms of

practice. Once these differeut functions are laid out

in the course nap; the author may begin to write the

nain message lides for each urit. For motion seguences
these form a scrlpt that can be easily reviewed and

changed:
The main message line mav sist of the :nformation tne
student must rcall Jor .em bolv1ng and the verbal

statement of the | '~ diire touse. The muin message line
for each objective sniuld be writtér in 4 running

rnarrative format. just as the student will receive it.

Thé Vdfietiéé of bféétiée‘ﬁﬁiéﬁ - _Iow the main messagp

used well w1thout 1t. Therefore; a complete; apprcp-

riately-stated, and accurate main nessage line isS one
ot (he most 1mportant7parts of the script. ThlS is

true whether the script is highly-sequenced and intended
to> be presented irom.first to last, or whe ther the scrlpt

is meant to be us:d in small chunhs chosen in various
orders by &' <coWipu er routine or by the Student.

The product of this step will be 1 ceries of productior
sheets containing the main message .1ine: -

o0
ot
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Figure 2-2 T
" Sample Production Sheet :

LL‘bSdﬁ

sl

Serment NPT

Char. Gen. Cartridge Pause

Estimaced Time (seconds)

GRAPHICS Art__Photo_ Pron__No.
¢ DED Srill_ iiétinﬁ i )_:__ T ke T
( HARACTE. ,-_;_\:En;'roai,i,,t:—.: External  Text__Animation_
STLDIQ - . ——Highlight—Spl:t Wipe__Juud__ ¥indou _
FROCEAM ~ - Stop__Pause_Comput.c Gengrated—

Calc. Videodisc Frsme No.__._ __

Actual Videodisc Frame No.
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Dot rmine iigo- it of Dlresin: . i, As ‘ﬁi* a’ TilOi‘ writes

the script, there must bhe a0 @ icns plon so thaet che
rate: at mbxch new itdeas are iocoduced 1oocompotinle
with the :tudtnt s capacity.

When gﬁdpllver\ system 1ncludes a v:d“ogiéc, particuiariy,

one under computer control, th- possicilities for adjust-

ing the rate of presgntatlon of tie hessage are enormous.

Some schemes place this controi .n the student's hands.
Others require tkat the scriptwrite: judge the student,
determlne the appropriat& rate of.prc%pntatlon“ and 1nsert

stops, reviews, etc., Wherever it is if¢lt they are

‘necessaryoo -

Specify breaks:. Breaks will occur more or less auto-

matically as the main message iire is put onto the o
production sheets. A new production sheet should begin
for anyv of the following r.sasons:

e Major chuanges in the visual: (This includes

additions to or deletions from +ihe screen: )

Menus,; questions; review options,; etc.

-
e Inserted Pprug~-m Stops.
i"NumLerlhg of productlon sheets is in increments of

S5 or 10 since other pages Wwill be inseried in
subsequent passes.

Go



ep 4 Decide audio or visual. As ycu divide the text where
you have pluaced breaks and put each portion on its own

Jroduction sneéeét, {ou must decidé whether the main
message will be carried by the audio or by the visual.

Th. use ot audio with an interactive videodisc is

presently its most limiting characteristic:. Videodiscs
allow only 27 to 30 minutes of audio per track: With :
ingenuity, most of two tracks can be used. Figure 2-4
presents some p0551b111t1es. The questions; then; are:
When do I use audio? and How can I use it to the

greatest advantage9

Table 2-1 presents guidelines for when to use audio in
instruction.
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kinds of modellng, where the objective is to change
attitudes or illustrate a procedure by presenting an

expert.

e Sounds -are requxred to make certzin dircriminations

(e-g:,; between a motor running smoothly or roughly).

Non-voice sounds (e. g, penny arcac.. games) can add
excitement and motivation to simulaiion.

e Audio permlts communication vhen the aser is away from

the terminal or tooking eslsewl2re (e.g.; ot a simulatcr

while fixing scmething).

Audic is helpiul to poor readeﬂs,,'nd aUOLO Iedundant

with text is prcferred by somn vho can res» ad:

# Excensive voice presentaticn slows down and paces tn2
man/machine interaction..

»

One way to expand the amount_of audio is tc use. both aadlo
channels on the videxcdisc. - Of course lin f«1c is not
possible because the same visual image is Llnly replayed
when alGio begins op Lhe second channel. 77Tp:7j'1117;9r7ﬁ

Fire" VldEOuISC, prciLcea for the Army Rcsn'rch Int“itute;

111ucurares this tecnrlque. tn =his cese, ((de ma‘chxng

5i 11y movements was not as critical as hea:.iag
differei = =xchanges between 1nd1v;dua1° an: t:“yerv1n:

di:.c spu:e.

Q | | ;r‘ é%g
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Vidieo
sudio 1

Audio 2

2-17
@ S | ! [ i
b S R oo S !
L Motion o Motion i Haotion 1 8Stills Motion ]
| | Stereo | - ! o - . i
; Languace A | Channel X Nuvration { Silent | Narration A !
t T T B i
¥ | Sterco § Sound _ccr. | ;
LLQHQUHQ@ B | Channel B : EFX i_Silenti Narration; Narra :»> D
g , l j } | nell

Note: The disc must be playing 30 frames ner second (£ps) to

~btain audio. However a computer-genesrated image (CGI)
=1l _be presented withs videc' - - video turned off and

e s waudle- playing-for-narratio: andom “access sound

effecrs (EFX).

Figure 2-4. Re'ation of Video and : .o for Videodise Players
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Without Still Frame Aucdio:

Svecify visual requirements. During this pass, you sketch

cr write the visual and specify the arrangement as it will
appear on the screen. Table 2-Z can help in choosing the

appropriate usc< of color. Table 2-3 presents guidelines
for the use of motion; while Table 2-4 presents guicdczlines
rcr using realism:. Table 2-5 presents guidelines for the

use of visual elements:



O

ERIC

Aruitoxt provided by Eic:

¥

Tiabli 222
USE OF COLOR; SHADING; &ND GESY SCALE

Color can increuase both immediate performance and ot
ion in comparison to a monochrome presentation.

Learners appear to tske more timeé assimilvting color in-
formation than hsnochrome. -

The above may EXDlaln why availfable res=zarch indicates .

mthat color has no consistent effect across all learning

situations: - Color ig bBetter for self=paced materials” ot ————
not for fixed paced, for stills but not for motlon,_ard

for high aptitude learners but not for: low aptitul=

~--Learners must be given suff1c1ent tlme to assxmiiate
color.  If they are, performance is us uﬂiiy better than

with monochrome. I f they are not given sufficient time, , .
performance appeal. to be worse.
—-—-0Overall, the rate of acnievement galr over time is

equiviilent betveen color and monochrome.

olor is required wanen che tausk demands color discriminations.

Color codlng is very productive for hlghllghtlng and dis-

tInquxshxng portions of displays (e.g., one level of depth

in a°3D graphic, or type of content (e.g., A set of rules).

attrition:

If gray scale is used in conputer gen'v-ted dxsplayg,,four
levels are the most required, and usually twn or three
levels will suffice.



Tqbie 2-3

& The aviilable research studies indicate that the effect

of motion depends on the purpose; . the content, and other
fdctors Procedures 1nvolv1ng a cr1t1ca1 demonstratron

Spatial concepts are best presented with stllls.

Te T Human—mpodeling to-change adattitudes often fédﬁifééwﬁéfiéﬁgc ——

e Xotion capablilty permlts use of exlstlng T. vion materials.

It is euasy to transfer from 16 mm film or f:.m video to
VldeOdISC. : :

® Motion sequences typically do not allow sel” pacing: Care
must be taken not to present information - fast that the

learner cannot process it well. Speed sii- Ld be slowed down

or under user contrcl to demonstrate motor skills.

1 !'igh proportion of motion in existing films is non- relevant
s, 11ls).

@ ©5tiils with audio are often as effective 4s motion with audio.

e .ir mued graph-cs can help to visualize and clarify processes
of = 2 2inds, and are especially useful in simutations:
d
7
7
z2-19

de)
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Table 2-4

USE OF REALISM
Meaningfulness of v1sua1 e1=meﬁts 1s more important
than realism--hand sketcheq line drawings that high-
light critical points can be as effective as detailed
colored pictures.
Realism must be matched to the lrarner's experience,
---The learner who is new to a sw;ject needs simplified
presentations {e: TR 1in« drawi y=). More experienced
individuals need a rep’ of “ae complexity of the
actual situation. .
-—-Optimal realism may change as the learner grows more
pr0f1c1ent.

obscuring the critical p01nts.

;ffToo l;ttle detail for persons experienced 1in the content

mzy not give them real world experience in flndlng the
critical features on their own.

Realism must be matched to the method of presentatio...
---Students need iimé to process complex visuals:
---Realistic drawings and photographs are most effective
fcr self paced instruction (like that available on

electronic delivery systems), where the student can study
the materials as loig as necded.:

-~--8imple line draw1ngs are ueet for externally czced

. instruction (like videotape), where sufficient time may

not be ava1l ble for all etudents to process the information.

The functxonaii*y of the presentatlon, not its repllua

nature is what counts.

. A sequence of Jncreasungiy realistiz,; cc iifficult

-~-=An example ig use of the graduated leng = 4 in

skiing, where the learner pro ‘resses from MImJue, > use,;

short skis to regular length skis and steeper: dlllL‘
Pictorial realism witi color and motion is usually pre-
ferred by students.

piCturég can Eaciiitate 1ééf6iﬁé f%éﬁ feit.

talnLng student 1nterest.

-——Cauticn: A motivational learning experience followed
by a boring Jjob will not reduce turnover.
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Tible 2-5
HSE OF VISUAL ELEMENTS

For procedural inStruction; text plus ilJustrFations

‘.
is better tHan either by itselt.
e Users differ in visual literacy. Comolex charts anid

graphs require more experience than simple pictures,
So visual elements must be matched to user abllltlpR
and experience.

OhCé audio and v1sua1 dec1s1ons are made; they should be described

in the oroductlon data area of the production Sheet. Examples of
filled-out data areas can be found on the prodiction sheets in
Figure 2-5: Notice that visuals and the 1nstruct10ns coinbirie to

describe the desired effect:

The draw1ng 1s Lsed to suggest to the rroductlun group the visual

effect desired “or the accompanving text. Tpe drawing need not
be made by the author. It can be a copy froI another source.
Some apptications may require a formal drawing:. On the other hand,

if the author can use still figures ~ffactively to create =z general
Structure for the visual and give an overall| impression; that may
be adequate. The producticu team and.their Feed,for information
must determine this based on JVallabl'luy of' authors for consulta=
tion and review of graphics during proﬂuctloF;

|
I
|






Samples of Graphic and Visual Snecifications on Production Sheets
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Figure 2-5

PraduLtion Sheet o |
tesson 3t sepmear A SMPTE L . i,
Char. Gen. Cartridge pace
Estimated Time (Séconéé)
GRAPHICS__ - __art__Photo_Prop_No. __
‘InEo Still_ Motion ( J__ _—_ _  __ to__ . ___

CHARACTER GENERATOR_STANOARD Les5on 1 iTie PkExternal _Text X Animation_

STLDIO Highlight  Spl:t ‘Wipe_ Guad__¥indow__
PROGRAM __ ' i . _ Stop._paiuse_ Coputer Generated__

Czlc: Videodisec Frame No. ————————Aactual Videodisc Frame No.

a8 |

LESSORT 3.0

TROURLE SSHCUTIRG
ProdEbure
- Fofe
HA W<

S e e

AUDIO 1:

preocEnuRE FOR- RAW

ML RT ERARNCE

AUDIOD 2:

s
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Figure 2-5 continued

- - - -
Producrion 3newr Nol
Cesson Segmen: SMPTE « to

Ckar. Gen. Cartridge Pace

Estimated Time (seconds)

GRAPHICS ‘ Ar:__Photo__Prop__ No.

VIDEO ' Still__ Morion ( )_ o

CHARACTER GENERATOR__ LARGE - FOMT External__TextXAnimation_—

STLD1IC — - - - Highlight_ Split'Wipe_ Quad__Window _

PROGRAM Stop__Pause__Compurer Generated
Actuyal Videodisc Frame No.

Calc. Videodisc Frame No.

- “

.

3}{ STEMAT ¢
PRrRO s ouReE
FoR
TEROU BLE SHOOTING

.

g )

TS LESSON Wite GINE YouU AN OVERUIEW

AUDIO 1

OF A STSTErMATC PROCECUE  For
. = .: ‘ iig ‘7 ;’7 7j ‘727 ‘7 E 7$7 l 7‘ S’ 7!757! i &75 ‘7 =’ -

AUDIO 2:

[¢6)
|

[\vB

(]
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‘Figure 2-5 continued

Lesson 5.0 _Scument—E_3MpTE . Lo
Char: Gen: Cnx;i;iééé sage

Estlmated ’I‘J.me (s e'éﬁas

= 13

GR’?\PHICS;V— » ' Ar*iﬁﬁéto—Prop—Vo —
ViPEO . Still__ Motied { J__ __ __ __to_ __ __ __
CHARACTER GENERATOR __External _Text_ Amimation_
STUD IO . Highlignt__ Spl:t ‘iﬁ'zpai-' ad_Window __

ﬁﬁddﬁAM : : Stop__Pause’ Compurrar Generated—

Calc. Vldeodlsc Fragmie No: 7Actual Videodisc Frame No

o >

|
|

AUDIO 1: Humezge&aﬁ HRUUPS BNEL SEENT RN NTEN -
PmmE ARD TFE THE PRICEEURES USED ARE
JOLNS\{ST\:I\"] ST AND S W&;LDHMB\:R &S0ES

Apre—2 - Jc)JFLPfND COSTS &0 lDtTH I’"
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Step 6

Step 7

Step 8

Coordinate the audio and visuuls:. As visuals are determined,
it is important to review the audio and visuails together

to ensure that theyv cuomplement each other. Pauses may need
to be inserted in the audio to allow study of the visual.
Synchroniziations of the audio with visual effects may be
desirable, or use of the audio to emphiasize points in the
visual may be required:

Specify branching; generative CAl, stops, and other
programming instructions. Depending on the nature of the
delivery system, you may be able to build in a variety of
instructional interdctions which 4allow the learner. to
adjust the rate of presentation, repeat a segment, choose

options, etc: You may also create review and practice

opportunities; insert cues or questions, or draw attention
to specific portions of the message.

The ”D1°’nostlc Challenges” v1deodlsc on gastr01ntest1nal
d1sorders developed for Smith, Kline and French Pharmaceut-

icals is a good example of interactive programmlng.

Branching in this videodisc allows a learner to view a

motion segment featuring an interview with the patient;,

to get a lab test report; to see the results of a treatmerit,
or to review the case history simply by pre551ng the
appropriate buttons on a4 keypad:.

When branching instructions depend upon the student's

choice or answer; an answer processing sheet must. be

used to record,the branching instructions for each option.
This is one type of authoring system template;

Figure 2-8 presents a typxcal menu choice, white Fié&ré

2= preqents one tyne of an:wer nlocessxnc sheet. The

-

t. Roadsigns are the

frames put 1nq’ the script to keep the student oriented:
Road51gns are 'not part of the instructions themselves .
but are_ inserted where necessary to allow the student
to recall where the lesson has been and where it is

going.

o

(1) Frames can easily be added after the initial draft
of the storyboard if the draft is numbered by 5's
or 10's.

(2) In Figure 2-7 there 1is no feedback because choices
branch directly to the sheet specified.

(3) Branches are to templates.
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Step 9 Write prdgttxe frames.  Practice materiuals should be
written according to the specifications agreed upon at
the planning conference. These frames should then be

placed on production sheets with appropriate 1nstructlon

for display creiution through videodisc or computer means.
Feedback messuges can be computer generated or they can
uppear on videodisc frames.

Step 10 Write test items. These questions differ from quiz or

practice items by the absence of feedback for each res-

ponse. Typlcwlly, the student receives an update following

the entire set of items which provides pass/fail or
remedial information.. If_computer-generated problems are

used (e.g.; by randomly plac1ng 4 marker overlay on 4

videodisc image of a map and asking for grid coordinates),

the same generative procedures used for practice items
can be used . for test items:

User Orientation Material

The learning medlum that the 1nteract1ve videodisc provxdes

requires an orientation for first-time users: If this orientation

material is included on the disc, separate storyboards will need

to be prepared for each segment:

Orientation materials may include such things as how to operate
the system, what different keys or touch locations will do,
different approaches for using the disc, and any other overview-

type materlal that 'is not directly trected in the instructional

38



Figure 2-6

Production Shes=: N 41T
Lesson Segment | 3MPTE . “to : :

Char. Gen: Cartridige Pace

Estimated Time (Seconds)_——

GRAPHICS_ _ Art__Photo_ Prop_ No.___
“inEo Stil: Metion { ) o
CHARACTER GENERATOR External _Text__Animation__
STLDIO _ HIghlignt_Split Wipe_ Quad__Window _
PROGRAM_ " Stop_Pausc_ Computar Generatad__

WHIH STEP DO ~(oU
WIART Ve LEE ¢

V. SHSIEMA VEMRICicATION

7. SIGRAL FWom OUNGIA S,

AUDIO 2: » _

O
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Figure 2-7
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Choice - e
Teedbac« - - E—
— —comp. page
Ba condition ;—22 N 5 g
thotrce
Fondbaci: _
— — cnmn. page -
On condition_ - — yranci 0
Choice: ————
Feedback: e
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”
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2-29

Review und Revise the Storyboard

The next task itnvolves gFlElLdl dnd P —
technical reviews by the SUbJPLt matter - N
expert and the diréctor. Changes at
this point in the development are easy
and 1ne\penelve to make and will save

considerable editing in later stages.

Here is a suggested procedure for the
reviews:

Step 1 The subject matter expert
reviews the draft storyboard

watching for technical in- __
accuracies in terminology;
procedures; vocabulary,
acronyms, and definitibns as

well as the content of visuals.

Step 2 The director rev;ewsgihegdraft storyboard checklng the
feasibility of the suggested visual and graphic displays
and notlng options and alternatives where necessary.

-

Steg 3 The author réwritles the storyboard incorporating the
ideas and changes indicated by the subject matter expert
and the director. Since revising the. storyboard may

involve ubdatIng the entire seript or major re-writes,

the productlon schedute should allow the instructional
developer/author sufficient time;; .

Step 4 A script cditor reviewsthe revised storyboard.

Step S5 .The subjeot matter expert reviews the revised storyboard.

Step 6 The director spot checks' the revised storyboard.

r ; B
ftems checked should include:
o éraphics clearly described
. §odrce'materiais identified e
. A&dio instructions ciear |

Exlstlng V1deo segments speC1f1ed b& SWPTE num-er

3

Production sheets’are the Bible for subseauent tasks in the
development of an¢1nteract1ve videodisc.. Therefore; the time -
required for a flqal review by theﬂadthormefpeptzidlreotor,”and-
editor will be worth the effcrt. Many times ideas, needs; or
alternatives are i‘ib’t noticed until the storyboard has been pre-
pared in near final form: Also, reviewing the document from

différent perspectives often produces a better product. A4s a

result, what may seem somewhat repetitious in tuct accomplishes

a d1fferent purpoee with each review.

SRS
o=
e
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Conduct @ Formative Tryout

You can learn a great deal about the
effectiveness of a lesson by conducting

tryouts with one or two persons. In~

some instances it may be possible to
for this tryout. Where more complex
interactions are required, the student
may use the video character generator.

which permits computer control as well

as integration of external video

components. In some cases, a simula-

tion which combines videodisc with
compluter—generated overlays can be
validated by using the computer :
program to generate the overlays and
photos or a tive TV camera to feed
in the external video image.
Computer-controlled videotape can

be expensive and unwieldy, but it s
is a good option for some types

of programs like complex simulations.

In conducting the tryout it is important to note such things as

consistency. and pace. Following the limited tryout,; production

sheets can be rewritten. : ;

For controversial or changing subject matter, it may pay to have

an independent expert review the materials.

Plan Special Effects and Animation

Special effects/animations can enhance the

impact and effectiveness of the iInstruction,
and ptans for such effects must be made

early. At this point ‘in the development

process you must become familiar with the
possibilities and feasibility of these

special video enhancements.

The possibilities for special effects are
practically limitless. Here are some rep-

resentative types of effects:

@ Wipes or dissolves at scene bound= S

aries; such as increasing circle, - /

right transitions.

ERiC | 102 -

Aruitoxt provided by Eic:



L]

Coipression/expiansions or push/pulls using digital video
effects: A full-screen picture can be dissolved into an

image fitiing just a fraction of the screen,; or vice versa:

& new scene can be "pulled” in, "pushing” the old one off
the opposite side of the screen (rather than simply coming:
over the top of the old one; as a wipe). More than one

of these special effects can océur simultaneously,'either

recording one- portlon and then re- recordlng with a second
portion. Newer digital video specxai effects include
sequentially filling the total screen with multiple same-
or different-sized screens,; either a row at a time or
randomly, then transitioning to a full screen.

Cartoon-effect features, modifying normal Vldeo, can be
supplled by newer post-production equipment. This supplies
a slightly abstracted multi-section two-dimension coloring.
Stralght 11ne effects can be glven to fac1a1 features,,,

to- largerxs1z°s which become less and less distinguishable

as the orlglnal image.

Another special effect is the three-dimensional_rotating
cube; using two channels. One face of the revolving cube
can have any of the above effects in it while a second face
simultaneously rotates into view. The third face coming
into view has the original 1mage while the fourth face has

the second image:

Other special effects can be provided,; such as:

Pattern rotations between scenes
Flip/flops
Repositioning video

Highiights
T )
Split wipe patterns
Quad splits
Windows

A good video studio can demonstrate many of these, or you may
want to get a demonStration videotape from a digital video effects

equipment producer.

ERIC
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o

Existing Videotape Lis:

e Video Shot Sheets

Special Effects Requirements List

Art Requirements List

e Prop List

-Photo Shot Sheet

Script )

?5§W§¢fé§ﬁ w;th”feehéﬁeihiiiti for this step:is the director of
production; with assistance from the author/writer and expert
needed. , )

The preparation of these productlon lists is 1ndlspensab1e to

the control and quallty of art and graphxcs, rhotos; stides,;

and motion and stxil VIdeO. These 1lsts not only spe01fy the

the progress of each task by prov1d1ng information on the status
of the production process.

Let's walk through the preparatlon of each of the 1ists and note

the important points inciuded in each

Existing Videotape List

The exlstlng v1deotape 1lst indicates thocz v1de0tapes or portxons

of videotapes that have been transferred from films or were

already availazble as videotape footage.. It 1is preferable to
transfer film to videotape and thus avoid the cue up; Start and
stop time required for film edltlng, Many video productlonhouses

do niot have motion film fa0111t1ee. Also, working in one medium

is usually more cost-effective:

Video Shot Sheets

Thé video shot sheets specify the new videotape sSegments that
will be prodiced, including instructions about the interface

with the f»hllowing shot. Figure 3-1 is a sample v1deo shot
sheet. :

The video technician or director should réview the shot Sheets
to determine the mosSt cost-effective way to tape the footage;

Cenera‘lv it is best tH prcpare shot shecets in two passes.

. The first nass iIs organized bv subject matter. Then all sScencs

that require the same lighting and props are grouped. The
second pass is the Shooting guide. The reason for theisecond

pass 1s that 11ght1ng and other set-ups for shootxng Jre very

time consuming. Imagine arranging and suooting a very complex

104



MODULE 3
- PRE-PRODUCTION
This module describes the tasks néeded to complété pre-prodiction
development of 4an interactive videodisc. -
This module will help you do the following:
(1) Given a compieted storyboard,; prepare media production
lists.
(2) Givern the contents and sequernces of a lesson, lay out
the videodisc geography:.
(3) Present a typical timeiline for interactive videodisc
production.

Major Steps in Pre-Prodiuction

-

The major tasks in this sStage require members of the production
team to:

e Drepare the production l1istsS/script.
@ Obtain available masters.
® Sclect the tatent:

Lay out the diSc geography.

Plan the production.

" Prepare the Production Lists/Script

This is a major task in interactive

videodisc production: At this point in
the. development process,; the production

sheets serve two important functions:
(az) they provide a guide for the
instructional material which specifies

lesson flow, branching, interactions,

and answer processing, and (b) they
contain the data from which source

égé@hqpiéﬁ'iiété will be organized or
created.

Using the completed production sheets

which specify audio, video, and graphic
requirements; you may need to prepare

several production lists. Which ones o e
vou use, if any, depends on the size and = _
complexity of your project. These may include:



e — —

group scenco, Lhen moving to anotlier shot, only to find 1ater that

everyone must be called back and evex&thlnv set up again. because
the author bbeglfled i SImIITF scene tater in the storvboard.

Often it is easier to shoot stills on 35mm film rather than

video. These film stxiis have the advantage that they can be

shot with a video camera later to select any portion of the
picture and place it anywhere in the video frame. This is a
boon during video character generator work,; Since p051tlon1ng
of the text may reqiuire theé photo to be placed on one side of
the frame for a split. With video, the subject must be

originally shot to fill just the portion of the screen desired,

or digital spec1a1 ‘effects must be used in the studio. These
effects are not generally available during video character

generator work.

If motlon w111 be used v;deo stllls can be plcked off easily.

If only a few stills are needed it is easier to shoot everything

.with video than to switch between video and film.

Special Effects Requifemeﬁts List

This-iiét,éééuréS-thét all of the requirements for -special

effects planned for in the lesson development have been ciearly

considered. This 1list can aid video personnel in preparing a

special effects tape. If effects are 11m1ted the production

Art Requirements Ligt

Each piece of art work should be given an Art Number; cross-

referenced to the production sheet. .  When a piece of artwork

is compietedf it should be 51gned off.

.f:p E Ll St _________ _7 | R LT T T s

The prop 1ist is for notlng the actual Items that Wwill be

required for 11ve camera shots and set -ups=”’

Scrlgt

Preparatlon of the scrlpt from production sheets is primarily a
Secretarial furiction: The draft script should include production
sheet numbers: A second pass through the script should add

directions to the narrator,vespec1a11v for pronunciation.

NOTE: Before these varlous productlon lists are distributed

to productlon personnel it is Important to attach copies

of each. production sheet indicated on the production

list: In that way, the original. production sheets
remain intact.; but each m->mber of the production team

has access to all of the rnecessary specifications. it

is disastrous to pull 'information from the production

Sheets before they are reviewed and complete, A change

on one sheet can affect several -production lists.
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Obtain.Available Hasters

Whenever possibie; masters shouild be
obtained for subsequent production.
work because the final outcome will
usually be better. quallty. When

it 'is not possible to obtain
original material, however, you

may be able to get release prInts

of film, ”clean" dubs of videotape

Where film or existing videotape
Iootage is extensive or complex,

it may be preferabie to obtain dubs
(usually 3/4") of that material

at this point in_ the development .
process._ Inclusion of the SMPTE time , 7
code will enable exact specification
_of segments to be used. - Also,

the character generator operator

can use the videotape to align

video overlap frames. Graphlcs

personnel can refer to the

videotape to verify details readlly, match colors, ascertaln .
perspective, etc. Finally, video personnel can review these dubs
for style and setting prior to shooting new footage: ' :

Select the Talent and Music

Profe551onal talent is generally B
worth the 1nvestment., A profe551onal

na.rra.tor is someone WhO not on]:y . 3 =

has the technical skills and voice
qualities; but a person who knows

how to accept dlrectlons. , —

effect on the final product so ' NS N

a director must not be afraxd to _ { -

Q;rgqt. ‘Even good voice quallty

correctlon 1s to caution narrators

against artifical "emphasis'" and

"variety''. Content must always
retain first priority over delivery.
In fact; a director should not

hesitate to use a non-professional expert when the content is so

technlcal"or complex that a non-expert would seem trite or forced:

A good test for a potential narrator is to have the person read
the script to determine how long it takes him/her to understand it.

During this reading, the director sShould do some dlrectlncr to -
isSess how well the narrator tiakes direction. : :
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If music is required for introductions, background; etc., you may
benefit from these suggestions: :

e For most audio réquiréhéhté, 1/4" tape is adeguate. You

however, including the format you will use in tmaproductlon

- facilities:
Four track
Half track » _
Full track ’ : - : ,
2.757/7.5715 ips ’ : a

Music selection should attempt to flt the mood and the content

of the material: Intfg@pcthy music should catch and hold the
attentlon, background music must blend with the presentatlon
and not distract. Attend to this when watching TV or movies, to

hear some examples.

When mixing the mu51c, remember that it can be done ‘in the audio

-studio if it goes under the narration: Where matching of video

w;th”audlo is important, it may necessitate waiting for_ studio
video editing capabilities. Ensure that the audio levels are
balanced--the narration must be predominant in the presentation.
or on contract.

Music royalties are paid by the "needle drop"

Léy Out the Disc Geography

of the 1esson. On multiple disc
progects thls 1s espe01a11y

spe01f1c segment influences where
it should appear on the disc: The

mInImum worst case search time is for

material half way through the video-

disc; hence; segments that are

referenced freguently may be be§t7
‘placed at that position. When still

frames (single frames) are referenced,; .

however, it is much faster to simply repllcate the frames close to
where they may be called on the disc. The cost of inserting still
frames is minimal--only one second of real disc time is requlred

for th1rty non-audio still frames--while branching ‘time is greatly
minimized.

If a still frame glossary were needed for each of three separate
lessons;: for example, search time would be minimized by inserting_
the glossary following each 1esson. Or, 1f a Glosearv were needed

videodisc), it should be inserted on all three sides.

for each of three separate _units of instruction (on three sides of
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Introductlons would typically be placed near the inside of the

videodisc, since the player begins playing from the inside to
the outside edge. On the other hand, where placement is not

critical, small motion segments can be inserted wherever tape time

aliows——follcw1ng or between lessons, on the fllp side of a two-
sided disc project, etc. Menu _pages, unless they are computer

generated; need to be located as close as p0551b1e to the place

from which they are referenced to mlnlmlze branching time:

Plan The Prodiuctioi

. The pre- productlon piannlng conference

1s the Qcca51on to ‘provide an overVIeW

personnel show1ng how all the pleces

fit together and how the tasks depend

upon each other:

It is worthwhile to explain the
importance of tlmellness and con-
sequences of failing to meet
deadllnes. All productlon

meeting as well as the author/

writer,, dIrector, expert, and
programmer. :

A551gnments for actual productlon tasks can be made at this meetIng,
.dlstrlbutlng the media production guides to the appropriate persons:
NOTE: At about this point in the production process; a date
should be discussed with the v1deodlsc'master1ng facility.
Three -weeks before sending in the tape, an order should be
placed to assure a plidce in the queue. (See Module 5 for
. a descrlptlon of the forms and procedures for preparing the

master v1deotape for videodisc mastering:) .

A major objective of a planning conference is to- ant1c1pate prob—
lems and work out their Solution ahead of time.

Time EStiﬁétéé

of time for productlon tasks:
Several tasks determlne the minimum t1me11nes for theient;re;7W77

project. In the design and authoring stage, writing the storyboari

is the activity that féihlres the most time and effort. In the
productlon stage, the creatlon of stlll frames on the character

to complete. The amount of. v1deo studlo work 1s hlnhly dependent

upon the complexity of the graphics and motion segmenteif We
typically make 1500 edits in a 30-minute videodisc:. This is
because of the large number of still frames. A complex

videodisc .typically requires between 30 and 45 hours per side
in the video studio. The bulk of this time 1is spent i
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editing. During the post production stage, two tasks could

require a counsiderable amount of time; with both dependent upon
each other: Building the work tape(s) and editing source materials

onto the master videotape. Because videodisc mastering is beyond

the control of the producer, sufflclent time must be allowed in
planting to cover "worst case' situations. Currently, videodisc

mastering takes from 6 to 12 weeks, although mastering fac;lltles

may advertise very short turnaround:

Following are two editing examples of .interactive videodisc
development projects. The first example is from a two-sided
"biology disc designed for college courseWOrk., Table 3-1
indicates a breakdown of still and motion edits. Stills are

divided into character generator pages and art or photography

frames. Motion edits include both stock and new footage. As
noted, while the total still frames represented only. 3% of the
total tape time,; these still frames edits required 43} of the
total editing time. Also, it is interesting that still edits
using live camera studio set-up required 30% of the editing

time, or more than twice as much time as other still edits:

Tabte 3-1 Editing Breakdown

f Still Edifs ,
Motion
e | s
Number of Edits ‘1o87 877 38
Percer.t of L o .
Edits 68% . 30% 2%
Hours Editing 8r 19% a7
Percent Editing e -
ITime 13% 30% 7%
Time on Videotape 1:20 :30 si:io
Percent of Time . . o
lon Videotape 2% . 1% 97%

The next example comes from a three-sided videodisc for traInIng

Army missile mechanics in troubleshooting procedures: A total

. of over 3000 edits required approximately 104 hours and editing
time. Table 3-2 gives a _breakdown by type of edits and time

per edit. This gives a fairly accurate estimate for doing
still frame editsS, with those requiring set-up taklnv abouL

twelvevtimes as long - as those from = character generator.

recorder in the studlo. The tape 1s recorded w1th manyfgrames
for each intended still picture. Later, just one of’ these

frames is edited onto the master tape. An alternativa is to

~use slides which, like video character generator pages, can be

easily sequenced and rapidly transferred to tape during post
production. For high volumes “1th little or no editlng, 35 mm

) i;ii
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roll film and an anlmatlon stand can be used. The film is
then transferred tO tupe at 30 frames per second. Any art that

requires a switcher or digitcal speclal effects will be far more
expensive than art that can be: ehot directiy:

Table 3-2 Still Edit-Times

] Total Edits = " Edit Time Time/Edit
Character 750 3 hnrs. 13 min. 15 sec.
Generator ' - ’

Live ‘ 1514 72 hrs. 2 min. 50 sec:
Camera :

Still/Motion Tradeoff

In preparing programming for videodisc input, careful consideration

‘vof the dIsc capacxty should .be made.

The tradeoff beLween motion scenes and still frames is illustrated
in| Table 3-3. For ease of comparison; motion Scenes have beeén

ex sressed in three minuté sequences. Still frames_are assumed

.to \occupy one videodisc frame each and to provide 10 seconds

of user time:. An estimate can be made based on your production

detgiis and an understandIng of the effects the nature of your
matjglal will have on capac1ty.

igures glven are based upon the 30 mlnute or 54 000 frame

The
maxigum capacity. One-side capacity W111 vary with functlons,

features; design changes; and mastering house.




Table 3-3

Still/Motion Tradeoff

Motion Time Used Still Frames Available _Total user time in
(min:) 54,000~(min. x 1800) hours, at 10 seconds

“per still

0 54,000 » 150:0

3 . 46,800 135.5

6 : 43,200 120.1
-9 37,800 105.1
12 132,400 90.2
15 , 127,000 75.3
18 21,600 60.3
21 16,200 . 45,3
24 10,800 o 30.4
27 5,400 : 15.4 *
.30 o 0 .5 *

* Most productions fall in this range.

Preproduction Guides and Checklists
Appendix D presents guides and checklists that may be of help in
planning your production.. '




- | HODULE

PRODUCTION

THisS module shows - how the outcomes from the pre- productlon stage

are used to produce the actual v1deo, gruiphic; and zudio materlals

required for the mwster VIdeOtTpe Specxficaily, this module:

e describes how to fill out productlon sheets to gulde the-

creation of audio, video,; and graphlc materlals
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' produc1ng video text pages

e notes special considerations for using art, music, narration,
photographs and videotape in interactive videodiscs
e reviews disc layout suggestions’
This module will help prepare you to:
(1) Use the character generator to proauce pages of videotext

(2) Descrlbe typlcal kinds of procram functions required

in an interactive VIdGOdlSC.

Produce Video Text Frames; Animations

The bulk of text on the videodisc will.

come from a video character generator (CG)

We use a Fernseh (Telematlon) Comp051tor I.

4L
siich as Chyron and Vidifont are readily J“!jf

available. .It is a great advantage to ' ZilErRdisy

have the same eqqument in both ‘the . ;JZMuIJJJf

productlon area and the TV studio,; since
the magnetlc dlSkS can then be transferred

n .
equlpment. U51ng the storyboard as a guide, - mgﬁi/

the video character generator operator

Sx =TI OIS A

‘efiters the text and produces each frame . - 7

accordlng to standard formats. _The formats .

specify spacing on the page, rules for centerlng,itype font to be
used for each appllcatlon,‘background color, color of characters,
and edges.
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GraphIcs Jﬂd 4n1matlon can be accomp11shed 1n a number of Qkys
We typIcall' use standard board art for graphics, but have also

used the Compositor graphlcs digitizer for some .of the crraphIcs/

animations.| An example is a-highly detailed animated bus on the

ARI disc. gnother scene called for the Big Dipper to move through
the night sgy SO soldIers couid iocate the North star. This was

accomplrshe by oaIntIng the stars on_a large wheel; and rotating
it in fro of the camera. Other motion sSegments were. achieved
by two ame animation,; .in which two s1m11ar frames are qulckly
a1te t This technlque was used for a segment in which a

soldier . appears to dig a foxhole as his shovel flies back and forth.

A th1rd type of animation can be achieved by recording a_series

of still frames on the videodisc:. Under computer control; the

still frames can be played out quickly to achieve a sense of .

motion: This technlque was.used on the ARI disc for a multicolored
-eross which grew in all four d1rectlons. ‘An advarntage of this

approach is that the speed of motion can be varied under computer

The key to success in the use of the character generator. 1s a

competent operator. This- person must_be experienced in the

character generator's system's capab111t1es., Here is a suggested
approach to learning about’ the system ava11ab1e to you:

Step 1 Rev1ew the constra;ntsgoi your video character generator
i §X§£§23;,M9§F7CG Systems have a 12 lines per page limitation

with a maximum of 28 32 characters per: line, dependlng on

Character genergtor characters cannot overiay each other.

However, dlagrams like the pie graph below can be bu11t
in .two colors usrng the pruduction switcher. -

Different type fonts and methods of h1gh11ght1ng (shadow,
outline, etc.,) change the length and width of rows: and
.columns.




453
Step 2 pre4;mantfwith;color,combinatlonsg;font styles, back=-
grounds, and formats. Before making final decisions

on type styile, color; backgrounds; and edging, take the
time to actuallyw ‘look at how these comolnatlons appear
on the screen.

NOTE Be careful to see that the monitor is registering

colors cccurately. A color bar.generator will

ensure proper adjustment. Use the delivery

system (not studio) monitor.

?ou Wiii'need to decide whlch backgrounod to use, How

headlnbs will appear, whether graphics and an1matlons,w111

be usedi(graphlcs generated) and which: font styles and

sizes are preferred. Generaiiv 18 scan lines is the
minimum size.

NOTE: Charicters will always be propoftionate to the
size of the screen; therefore, size miist be

visualized in relation to the rest of the screen.

Step 3 Review the capabilities of your CG systeim. 5epending
on the configuration of the equipment, you may be able

to compose graphics (using the vraphlcs pad) do background

”swapplng," do animation, and perhaps severai other functions:
Knowxng the unique characteristics of your system will_
help determine the "personality' of the lesson materials.
Remember; however,; that your SysStenm must beé compatible
with that of the studioc where you do post-prodiuction work.

Step 4 Review the editing capabilities of the system. Once a
page is composed, changing font, color; background or.
format is relatively easy. Fine tuning and adiustments
are also possible in the studio, although major changes
should be made before post productlon begins, if possible:

Since the pages of text are stored digitally on a magnetlc

medium, authors can quickly assess the visual impact as
.well as the content; and recommend changes;  before post.-
production begins. Thes¢ changes can be made on the spot.

Step 5 Determine produc
from 3-5 minutes per page for an experienced cperator;._

while graphics COmposed on the bit pad may take several
hours; depending on their complex1ty. Here's a complex

graphlc, for example. e —




Step 6 Establish regular communications with CG operation.
. Either the producer or the director should determine
a2 review schedule with the opérator. Such reviews

may be hourly to begin with and then be conducted on

a dally basis, or perlodlcally, thereafter:. These

reviews serve two purposes: (a) they catch undesirable
. formats early, and (b) tupy obtain an 1nd1catlon of CG
productivity:

"As for animations._ created by the V1deo chdracter generator,

these are generally of two types in the Production Stage:

(1) All elements of the sequence are made in art work

transferred to the video character generator through a

graphics tabiet, and then animated by programming.

€2) A ba51c plece of art is drawn, then entered into the video
character generator by video camera. The first program,

once specIerd then causes. the several elements or

nyiews" of the sequence to be built and stored as part
of a special character. generator font: The second

program then anlmates these ”vxews”f

Review and Approve Text Frames

DJring the generation of text pages =

on the video character generator, a_

number of reviews must aqccur. These

reviews help ensure the accuracy of the

content; appropriate style and itevel,

grammar and spelllng, as well as

spec1f1ed formats:




Produce Art, Photogfaphs, Print

This series of taoks ]nvolVEb standard

production techniques for creating o ——

art and shooting motion sequeaces. —
However,; here are some suggestions 7
which may facilitate the production KRN 7 |
of the interactive videodisc. N X YL

NOTE: If artwork is required: 7 NCONONOY IR

e Where artwork wiil appear e A N
as still frames on the IVD, : <\ S\
it may be accompanied by N N
video character generated ._ , {_—_—— .
text. When this is the

" case, space should be

aliowed for this textual Informatlon. The Art

Requirements List is the form used to specify and

control this production task. (See Module 3 for a
description of this list.) :

e During rev1ewrand sign- off of the art work,fthe autnor

checks for compliance with instructional specifications,
the expert confirms the technical accuracy, and the B
director evaluates the visual quality of the materials

and of any text that is to ,be transferred by camera.

p;ptqgraphsisildes are requlred for the videodisc,

NOTE: If
ere are some things to consider:

& AS With art work; allowance should be made ‘for text
(either 'video character or computer generated) to
overlay the photograph for still-frame sequences. This

may mean leaving ample _borders for rep051t10n1ng the

point of focus on the subject:

Use video (TV) aspect ratio (ratio of width to height),
and stay within the Safe Title Area. : ‘

) Garewshouid be taken to ensure that. set- ups do not
produce high- contrastﬂpictures when shown on a

television sc¢reen. '

e Strive for the highest resolution possible on pictures;
since each generation will decrease the quality.

During this stage, the final prlnted videodisc label, jacket and’
user gulde should be prepared if required. ‘

(Y
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The prime consideration during this
activity is to verify that the art and

photographs match the information
specified on the production sheets..

In addition to technical guality, the
director should also check the visuals
for proper Screen proportions and text
space. The print designs should also
be reviewed: ' :

Shoot Location Video

A competent video team is a must for
interactive videodisc development .

Because still frames may be chcsen

from motion sequences, it is imperative
to have high quality and properly
framed video material.

The shot sheets prepared in the beginning
of this stage are the key to obtaining

the material specified in the production

sheets. Each location on set-up should.

have its own shot sheet listing. For i ./ ’ . B

instances where additional set-ups are
required; keep a list of all scenes shot
at that location and add a new production sheet.

Choosing & Production Medium

Videodiscs are always mastered from videotape. However, production

can use film, slides, videotape; or a still frame store.
Motion picture film is useful where:

The results wiil be used only for niotion sequenes.

e The location equipment must be light and portable:

e You are shooting large numbers of stills where no
editing or cropping will be needed (e.g.; from a copv
stand). This will pe transferred at 30 frames per
second (fps) to vidro. :

119 | , =



e Yol are shooting motion that must have 561id,§ti11,,,
frames that do not flicker between fields. This wiill
be shot At 30 fps and tran:f rred dlrectly to v1deo

putll down and p1cture codes:

Slides are useful when shooting a large number of still frames
(e.g.;, for equipment simulations) that muét be edited or cropped.

Gne inch type C wideotape is generally preferred for mot;ggf L

sequences: If only a few stills will be shot and if a video crew

is already shooting motlon sequences videotape or a stiil frame
store (for studxo shots) is a good choice for stilis as well.

If shootlng new v1deotdpe footag’ is required,; here are sone
cautions to observe. .

When mixing new footage with stock footage certain problems

are inherent; including:

Colerubalanee-—hues and color temperature, may vary from
film to tape.

Dated material--the period or style of equipment; dress or
grooming should not detract from storyline.

Audio--quality differences in recording,; style of presentation,

voice differences; and music must be evaiuated for suitability
and match. :

When shootlng niew v1deo, allow tlme for dlssolves, tran51tlons

and pauses. Match the shootlng7W1th the script, allowing for

pans; zooms,; tilts, etc. while pacing the narratlcn;

Be certaln the video personnel follow the shot sheet directions .
e€xplicitly So all required material is taped . Répeats cost money.

1f still frames will have accompanying audio, running video will

be of better quailty, however, tape ahd equipment costs must be

weighed against costs of “35 mm slides, for example.

' Slate video sequenices for easier location later.

Maintain a comprehen51ve list of all scenes in Sequence
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Write the Computer Program

This task 1nvolves programming the kinds
of interactions the lesson design calls
for, 1nc1udlggipranch1ng, answer-
processing, data updates; quiz an
routines, etc:
mechanisms need to be written.
functional spec is the guide.

data updates,
Also student response
The

<Follow1ng are several suggestions for

""" klng this task more effective.

programmers to rev1ew the program
requirements. This meetlng

should be an exercise in communi-
cating

interactions so clearly that
they will not be misunderstood.

Step 2 Hold per10d1c review sessions (dally if necessary) to revise

‘ In the process of writing
theé routines, questions will be raised concerning a variety

and refine the program functions.

of 1ssues.

Step 3
covered.
following:

"lesson driver

Iesson maintenance
simulation driver
simulation maintenance
logon/logoff
registration

‘report generator
problem generator
exam maintenance
system intro

user input ‘routines

S
&

€lose coordination at the outset will save time.

Review the_routines to ensure. that a11 1nteract10ns are

Some typical instructional routines inciude the




Shoot Studio Video; Record/Edit audio

This tabk consists of bhoptlng studio
video sequences, recording audio
narration; and mixing mu51c

There are several things that make
this task more effective:

e Make sure you have a1l the props
(books; manuats; objects; etc.).

e Ensure that sufficient personnel
are avallable to move props, set
up displays,; position objects,

etc.

Where narration_is involved,; there are cértainprbCédurés that may
facilitate the IVD production proceee.

e When recordlng the narration of the scrlpt ke aware .of the

speed or rate of speaking. By increasing the rate of the

presentation; more information. can be packed on a side; but
then there must_be a capablllty to insert breaks under
computér control for intervening material.

By recording audio on- both tracks of the videodisc, a

compression of information may be accompiished: You should

check the branchlng ‘specs for the v1deodlsc player ybﬁ Will

of the audlo on the first track.

i

If dual audio tracks are used with video, the v1deo must be

appropriate for both tracks since a motlon sequence will be .
replayed with the second track. However; the video may be turned
off and one track used for random-access audio or with computer-

generated text and graphics.

® A second language may be recorded on the other track where

only single track recording is required for the first
1anguage, thereby doubling the utility of the videodisc
program.

® Generally, audio recordlng should be done after all 5

graphics and video work is complete: In this way, any

changes in the text or materlai can be reflected in the
narratlon.

Guldellnes for m1x1ng audio are 51m11ar to those for mu51c.

o
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The dircetor should check SME notes and correct the script for
the narrator. In many cases it will not be possible to have a

sibject-matter expert with the narrator while the recording is

done. In this case,; a scratch tape is produced and reviewed by
the SME; then sent to the narrator as a guide for the final

production.

Review/Approve Video and Audio

A thorough review of all video and :

- audio sequences should include ' —
formal checks by the director

of production; the video production
personnel, author and expert, if
possible. ‘ :

We have found it useful to review the

completed video .and audio by comparing

them with the specifications of the
production sheets. This not only provides .
a context for the visuals/audio,; but also
serves as a final check. The importance

of an accurate and updated storyboard
cannot be overemphasized:. At least one

revised copy should be available at all
" times. : o
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MODULE 5
POST-PRODUCTION/PRE-MASTERING

This module presents the tasks inveolved in éfﬁaiOWPQSt;prbduCtibh;

including off-line edits, master videotaping, computer programming,
and data entry for interactive videodics. In addition, instruc-

tions for delivering the master videotape to the videodisc mastering
-facility are covered. S

(1) Give the reason for building a work tape in the post-
production stage. ' L

(2) Describe the use of SMPTE time code in the off-line
' editing process.
(3) Given = SMPTE time code, calculate the videodisa

frame number:

Major Steps in Post=Production/Pre-Mastering

The major tasks in this stage of the development process require
post-production team members to:

e Conduct off-line edits

Make an edit master tape
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Calculate frame numbers and enter the videodisc computer
program . Lo
Enter final frame numbers; tést and debug the program

Deliver the master tape to the videodisc mastering facility

o @

Review/approve the disc-coded master tape

And finally; it requires videodisc mastering personnel to:
e Make a disc-coded master tape

Postoroduction Hardware

Postproduction is both critical and.expensive, and.you should
therefore choose carefully the facility that you will use.

Postproduction for intiractive videodiscs, including still frame
postproduction; can be accomplished at most. modern, well equipped
video postproduction studins if experienced personnel are .
available: The following major tyvpe. of =quipment are strongly
recommended,; zlthough alternativeés ar3 possible. If you do not ise
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this type of squipment, you should work only with a studio that has
already done videodise still post-production. .The recommended
equipment can be found in the television studios of a few military
bases and industrial corporations; as well as most medium-sized
American cities.

Major pieces of equipment are:

e 1" type S\Siaééféﬁé recorders (minimum of 3)

.. S
a computéer video editor
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an audio playback unit : .

audio mixer panel

e broadcast quality video camera

magnetic digital still frame store -- optional. This device
can be used to dump large numbers of still frames to tape,
or to allow examination of individual still frames if 2"
quad videotape equipment must be used.

You should consider using .specialty houses for transfer of large
numbers of siides to videotape and for film to tape transfers where
the user will examine individual still frames from the film. You
should alsSo consider using a speciaity house for extensive video
animations. :

The above list of major types of equipment is intended only as a
guide to locating an appropriate video postproduction studio. .
There are many more critical pieces of equipment than are presented ~
here, but a studio that provides this equipment will almost '
certainly have the vector scopes and other ancillary eqiiipment
.reguired. B : -

Condu

ct Off-Line Edits | . N

This is the first of the post -production
tasks which organize all of the lesson
segments into videotape format prior

to studio videotape mastering.

Besides the convenience of having a
single format, film transfer to
videotape allows frame accurate off-
iine and studio editing. Frame
numbers can be assigned to select any —
civen segment.
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Relation between film and vided frames

using the 3:2 pulldown: Six of these

sets result in the Standard 24 Film
Franes and 30 video frames per second.
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Transter of Still Frames to Tape

Transferring material onto the master videotape can become quite

critical if still frames are used. This is because both fields .
must be present for everv frame; and both fieilds must come/from the

same frame.

When transferring from videotape to videotape, even computer

editors can sometimes put in just one field, which can throw off

the rest of thz: still pictures: It is also possible for an editing

system to insert the edit before field one in some piaces and,
before fieid two in other places. For motion this is not critical.
For stills it would be'idisastrous. Therefore,; you must check that
the editing system is consistently editing into one f1e1d or the
other, and that it is always laying down two fields for each frame:
Most computer edItorsandtapemachxneSare -programmed to begin

the edit in field two; but this can usually be easily changed.. You
should especially attend to thls/lf you are editing materials in

dlfferentstudlos,whereedltlngnught be done in dlfferent fields.

When transferring film to v1deoéape, an add1t10na1 proolem occurs.
Film usually moves -at 24Wframes per second (fps). V1d§9,m0V9§,?t
30 frames per second. The transfer equxpment handies this using
what is known as the 3-2 puiidown. " This simply means that. th
first film frame is transferred to three video fields;, wh11e/the

second film frame is transferred to two video fields, the next film

frame is transferred to three video| fields, and so on:ffFlgure 5-1

presents the relationship. -So long as the film sequence om

videotape is seen in motion; there is no problem. However, if the

user desires to stop on one of these video frames . using the_
-videodise STILL control,; two of every five video frames will
alternate between film,erMés; and thus will tend to-jitter.

There are four approaches to transfer a film to v1déoféﬁe for
videodisc use: '
° If the f11m 1s a motlon sequence, vou can aavisé the users
and that’

if they stop on & st111 frame they may see somefg;;ger.

‘Unider manual control, ;ne_pser can simply move ahead or back.

one frame to! fInd one that is solid.

Where the f11m conta1ns

on the videodisc, you can .7

plcture céde on the v1de'd1sc to tell the videodisc
rom which field it must /

fi gefresh in order to get a

icture: ' This requires you to use a "cue code
" durlng transfer from fillm to videotape. If you

plan._ to|use this,option; you must| contact the mastering
facility to optain a cue code insjerter or verlfyfjbap”pne
mastering house you plan to use nserts the proper codes’
for that facility. ' :

place a|
player
‘solid p
inserte

For a s3all number of still frames vou can record three film:-
frames for each still picture,.thdn traasfér to vides. Under
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éompatéf control, tho progirammer or data entry person can
select the appropriateé 'solid stlll trame and direct the
program to seéek out on1\ that frame from the series.

The fourth approach for fiim to tape transfer is to shoot

the f11m at 30 frames per second. A few movie cameras
are seq up to do this,; but 30 frames per second is
seldom used in the film industry 4and therefore requires

you to lexercise great care, since frame counters may not

-work correctly. Film at 30 frames per second has some

advantages: it transfers dIrectiy to vxdeo, and each

resulting video image will be solid since both fields
/ come from a s1ng1e film frame which itself is solid..
(There may be some blur on the film caused by subJect

' motion biut there will be no jitter.)

If the entire fllmrls stills, where motlon Speed is not a
concern, f11m can be transferred at 30 fps. :

A& word of. cautlon about 30 frame £ilm to tape. transfers;
every film frame in this 51tuatlon w111 transfer to two

adgacent|v1deo f1e1ds., bnless the transfer is made with

Special precautlons, the transfer may begin in either fleld
one or 1n field two: So long as the transfer is consistent

and all the other materialson the videodisc areelther stills
‘begInnIng in the same_field as the film to tape transfer or
are’ motlon, there will be no problem. However, if you have

stills: beglnnlng in one field on one part of the videodisc

and in another f1e1dron another part of the videodisc,; you

.must either re-edit one section or send the tape to a o
/ mastering house that w111 make the adJustments for you: If’

you do nelther, you will have one section that combines two

adJacent still pictures as the fields 'alternate.

To summarize fﬂlm to tape transfers,; you should have 1i‘tle probitem

so long as you/are transferrIng motion, if you are transferring
stills from film to tape for videodisc,; vou should work with a
group that has|done it before and has the equlpment and exp€rience-
necessary to do it rlght.

S”E I. ] l ! B"ffiré

Film an&'Vidéo)have di/fferent aspect ratios (ratio of width to
height). In pfépafiﬁg film or graphics for a viden production, you
must design to video Aspect ratio. A number of videc arid cartoon
firms make su¢h grid joutlines. _You should also be aware titat a1l

~Eext and most/ graphig s should fit within the safe titie area.  This

is an arew at the ce ter of the television screen where it can be
assumed/ﬁhat even a poorly adjusted television or monitor will contain
Again; most video firms can provide a grid of

the entire
safe title Are _production personnel. Basicdallv the safe title

area i{s thé center/80% of the screen.

,7/ : ,/ - . , ._ '
// - ‘ 1258
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Worktapes .
A persuasive argument for usSing worktapes are the studioc cost
savings that can be realized.  Adssembling artwork, slides,

photographs, characterrgenerator pages, caméra and some

special effects is much less expensive on the minimum equipment

possIble outsxde the post production studlo. Th1s procedure

reduce flnal ed1t1ng expense cons1derably Butcostsa tapegeneratlon.

Rev1ew Equ _pment . Upon completlon of the master v1deotape, a
3/4 inch off- 11ne review copy is made. Since most standard 374

and 1/2 inch players use a4 helical scan system, it is possible

to review individual still frames using the pause and frame

advance features provxded by some vxdeotape players. Most

modern players using this format permit a _pause on an 1nd1v1dual
still irame. They also. include a meéans of adjusting the picture
slightly to remove the bar from the picture whiéh occurs between
frames. This adjustment is intended only to remove the bar, v

not to sequence from frame to frame. Therefore, it is possible,

using the adjustment, to go forward but not backward. Thus,

wh'ile it is possible to review the videotape so long as oné
knows the exact location for a segment, it iS exceedingly tedious
to branch around the videotape in the manner of an interactive

videodisc. More expensive 1/2 and 3/4 inch editing equipment

speeds, including a frame at a time: This video cassette

‘permits the tape to be searched in either direction at several

edItIno eqqument however, 1s usually based upon count1ng

on the tape itself. Errors in pulse counters are cumulat1y§,7
So can be substantlal at the end of a long ed1t session. Thus

we feel that video cassette editing eqqument will be useful.

gthough not requIred) for production reviews and off-line edits
by the production staff. It will be of much_ less use to authors
and instructors for tryouts because relatively long search times
do not give a good feel for the, finished product

It should also be noted that the tryouts of the- program on the

v1deod1sc can be most effectively conducted in smaller sections

with one developer and one student,; sometimes using just
graphlcs and a scrlpt. Such an approach does prov1de a rough

reviews and tryouts under computer control. Th1s is an

.expensive option. For most 'applications, it is recommended that.

changes are inexpensive. Thereafter, the authors should be

tryouts be conducted early in the development process,, when

able to review each of the graphics, text; and audio segments

as they are produced. Once-authors have signed off to the
quality of these individual components, the final production
into an integrated videodisc sShould be handled by production

personnel. The cassette off-line review copy is valuable to -
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Off=line Editing

produotlon pexsonnwl to create an edit decision 1list and deter-

mine whetner edltls were made 1N the proper place. 'lhe cassette

off- line review copy is of less use; and is sometimes confusing,
to the authors.

Once the disc is mastered, and during videodisc program entry,
more changes can be made using the program and videodisc computer

interface to add new text and graphics or to overly and correct

existing videodisc frames:

N

This process involves assembixngstllisequences and motion
segments and creating an Edit Decision List: Because edit points

are determined and assembled on tape other than on-line on the
f1n1shed master, tlm\ and convenience are the main advantages.
The procedure depends on the system used. Total running time
should be adJusted to fit the disc, with a little cushion.

Depending on the off-line editing system w1th which you are  _._
working,; you may need to lay down SMPTE time code both visually

and electronically. If editing on a computerlzed off=line system,
electronic SMPTE time code on the audio track is requlred Note

that the pulse counters on some 374" VIdeotape systems are not

precise, though they are close enough for reviews.

e Single machine --this system requires one tape at a timé
edltlng, keepihg track of what 1s needed and noting the

duct: When using this system the final tapermay not

look exactly the way it was envisioned,; necessitating
adjustments in the studio. o

Multl—machlne -~ this system makes 1t poss1b1e to bu11d -
an edited tape as you edit so that the worktape is closer

to what the final product will look like: Again, with

‘an off- 1Ine system; the time codes for each edit may not
be precise.

3

A s1gn1f1cant 11m1tatlon here is that spec1a1 effects
will not ‘be possible without a switcher, a plece of

equipmerit usually not available on off-line systems.
Two systems used are:

Electronic editor = this system has the advantage of
showing how each segment fits together; it is also,

much less expen51ve to setect edit points here than

during more expensive studio time:



//

Computerlzed edltor = the flnal outcome of this )
sSystem is a4 paper tape or floppy disc which conta;ns

the edit decision list, a list compatxble with the -

final mastering facxixty in the studio: This leads
to significant time savings and multiplies the

effectiveness of studio editing. Special effects
.will still have to be done in the studio, as also,

post-produced animation, and time. must be allocated

for that activity.
Edit Decision List

An edit decision 1ist is included for use where off- 11ne edltlng
is required. The edit decision list allows the director to pull
specified segments from different source. videotapes in ordeL to

prodiuce dn integrated final product in the TV studio.

This list expands in relation to the size of the lesson or unit

you are deveiloping: This is a valuable tool for cost-effective

off-line editing: A well-done edit decision list will simpiify
the work df edltlng source materials onto the master; videotape.

Let S Walk through a S’étﬁp’lé 11§t. Flguré ‘572 §h6W§ an Edit
Dec151on List. The ”Events" column (1) is the number of the

edit in the order they proceed. The next column (2) is the number
of the source videotape reel that will be needed for thne edit.

in the third column (3) you indicate whether audio and/or video

editing is required. Such ”Spec1a1 Effects'" as circle dissolve;

\rotatlng cube, random box, wipe, are in the next column (4).

These effects may be further explained_in the '"Notes'" column. (7).
The "in Time'" and "Out Time" Columns (5 and 6) are for 1nd1cat1ng
the  exact SMPTE time codé information--hours, minutes, scconds,

frames on the sSource reel--for each edit.
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Make Edit Master Tape

Preparing 4 Master Tape invcives,gonsider{-

able expenditures in terms of equipment
and personnel. Because things typically
take longer than presumed; preparing a
master videotape can evolve into an un-

expected financial drain. Careful
time code selections; however, can
reduce the risk of going over budget.

After the master videotape has been initialized with

continuous SMPTE time code (a process which must be done
in real time), you are réady to edit soiurce materials
following the guidelinés on the production:sheets and
edit decision lists. ?

follow a chronological order,; but will be performed to
optimize specific studio operations. For example, all of
the graphics which require a studio_camera may be shot and
laid in at the appropriate places (SMPTE codes) on the _
master tape. The videotape containing motion footage from
other sources can alsoc be laid in at the appropriate
locations. . Mixing of some audio, such as narration over
already existing music, can be done using the computer video
editing equipment: 4An audio booth should be used for more
extensive mixing requirements. The following steps are 2
guide to editing: : : -

Step 1 Determing i videodisc layout. Review

the preliminary plgh;fbf,laying out the

videodisc., Changes on the edit decision
list involving motion segments may mean

the total time has increased or decreased.
Also, the addition of still frame sequences

may suggest these frames be included in
Several places on the disc.

Step 2 Inventory materials: Make z checklist for
' all worktapes, props, production sheet
binders, edit decision tists; etc.; needed
in the studio beginning with the on-line

editing.
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Step 3.

Step 4

Step 3

Lay down audic track. In some instances, it

may be poss1ble to lay down the entire audio

track at once: This would be better, as then

video can be matched to the audio == an easier

editing job than .the reverse: In most lesson

formats, the audio will be edited onto the

master videotape in chunks interspersed with

stIll frame edits.

Where fewer than 10 edits are requlred

between motion segments, these can usually
be sandwiched with no additionai time
requirements. For more than this number .=
of stills, it is probably necesSary to edit
them and then lay down the next audio
segment.

NOTE: To save time,; leave 10 or 20 extra
frames following motion segments _
-for adding single frames later. If
frames are not used programmlng can
branch around them v

Shoot live camera work. By ensurlng that props
are created,; personnel in place and_ edits
listed, studlo costs can be controlled for

this productlon task. :

NOTE: However; if a worktape had been buiit
of this material th1s step would be
skipped entlrely_

Edit still frames. After learning the

capabilities of your editing system, there are
several things to watch for during the creation
ot "freeze'" or still .frame editing -- editing
that requires cuts from one frame to the next
since it is not possible to dissolve from

single to single.

(1) Check for full frames. Each frame must
have two fields. The waveform monitor
will indicate whether two fields have

been recorded.

(2) Watch éolor,frémihg.\]Ehsﬁre that the
video techaician checks-for correct color
framing §ul§é§ (or indicator lights),

NOTE: Watch for consistency from one. frame
to the ne\t



Step 6

5-12
Average Plcture Level (APL) should -
pe fairly consistant from frame. to frame
with good vidzo balidnce.

o Check p051t10n1ng -~ the placement .
of props, and positioning of photo—

graphs or still video frames so that

objects match from one to the next.

. Color/contrast may dlstract 1f 1t
varies too dramatically from one
frame to another.

e Check symmetry == - the balance between

Edit motion segments: Standard edltiﬁg
procedures apply for this portion of the
task; Includlng the recommendation to ''be

prepared Studio "on- 11ne”,ed1t1ngfcosts

money, biit a great deal can be accomplxshed

by having sheets, props, tapes and edit

‘decision lists checked and avallable for

. all personnel:

(1) Document _ edlts by updatlng the produc\ton

- sheets with SMDPTE time codes and ‘changss:

(2) Monitor color shift by watching the
scope on editing equipment when goinr

between two frames of the same cotlor:

(éj Monitor the creation of speciatl effectss-

As with the video character generator;

you need to become acquainted: with the
capabilities of the video switcher and

~digital video effects equlpment The

Sswitcher will typlcally handle such

things as patterns, boxes,; wipes and

highlights while digital effects include
such capabilities as repositioning,
shrinking, flip-flop, comet trailing,

rotations,; and movement of video 1nformat10n

(45 A hard copy or disc log of the edltlng

sequence specifies the type of each ed1t
This can be useful for estimating edit.

times (See Module 3 time estlmates for edltlng)

NOTE: Certain alternatives and tradeoffs may,be

considered for highlighting, for example:

‘@ Zooms show perspective, location and

serve as. ”establlshment“ §hof§ for
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5-13

@ Wipes can be done in a variety of ways.
- The main autlon is to. restrain the

tendency to be too"creatlve to the

- point of peing gimmicky, thus dlstract-
ing from the 1nstructxon itself.
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(camera tape character generator,

etc.). They are useful when changing .

from v1sua1s where dlstlnctlons are

minimal,; 'as in radar equxpment that
looks 51m11ar.. Dissolves are preferred
over cuts where it is_ important for
the student to recognize these differences.
NOTE: Depending on the technical complexity
of the lesson context; it is usually -
advisable to have a sSubject matter
éxpert in the studio during editing
"of critical material.

Review/Approve Master Tape; Print Materiais

. The director and author conduct an
off-line review of the master.
v1deotape using the dub of the
tape. You will need eqqument
capabie of single frame .
advance. 'In _most cases this
will be a 3/4" dub. During
this final review, use the

storyboard,produotron sheets
45 the master guide. )

e Ensure that all frames spec1f1ed on Droductlon
sheets appear on the master videotape.

e Ascertain that each still frame has b"oth fields.
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DVA recomrends 27 minutes, SONY and SM allow 30'

mInutes.

Approval of the master videotape indicates all the factors

listed above have been checked by the director
and author. Changes after this point shoild be made only

if errors in Subject matter are found. Even then, 1f changes
occur in the content, updates may be made via computer overlay

messages if avallable This approach extends the "life" of a

videodisc throughout several generations of changes with only
minimatl Input : 4




 Calculate Frame Numbers,
Enter Videodisc Computer Program

After calculating videodisc frame .
numbers; this task involves the - : <
specification of branching, answer
processing and program notes on’

every motion segment and still
frame in the lesson or lesson

segment .
It is Géii helpful if an

. authoring system for data entry
will be available for

actually accomplishing this
task:. If it is; this stage ;
requires only ‘that videodise =
data be entered. N

There are two major advantages to using \
templates: (a) they allow alternate programming to.\
be created using all or portions_of the same materialy
in different sequences; this would be especially useful
where users _require simiilar training material, butpegc

haps with different emphasis; (b) they provide an interim
Step between global programming specifications and the
creation of A4 finalized program.

Vidéodisc Frame Numbers : ; B _ '\

\
[y

Even prior to receiving a casseétte or check disc you. \

can obtain videodisc frame numbers for puposes of pro-

gram data entry. The following formula will calculate !
videodisc frame numbers: R : |
M(1800) + S(30) + F = € , | | \

M is the number of minutes; S is the number of seconds,
and F is the number of frames in the SMPTE time code. The
formula converts minutes and seconds to frames.. There

are 30 frames per second, and 1800 frames per minute

(30 x 60 sec/min). For example, if the SMPTE time code
for a frame werée 00:17:08:22 (17 minutes, 8 seconds and
25 frames)} you would obtain a calculated videodisc frame

number as follows:

Qe

- e

30600

240

22
30862

- 17 x 1800
+ 8 x 30
+ 22



for agx\enSHPTE number.. Even 1f frame no, '1 of the v;deodlsc ,
will not c rrespond to SMPTE 00: OO 00: Ol of the tdape, there will
be a 1:1 dorrespondence. Thus if SMPTE 00:06:01 is frame 1297,

SMPTE OO' 1:00 will be, frame 1326 (30 + the offset 1296) An

external computer program can automatxcaiiy add the required
-base frame number (in this case + 1296) to the frame numbers in-
the pro ram. By letting the computer add the- approprlate offset
when . iy becomes known,; the videodisc programmers can work while
the di Fc is in mastering.and before actual frame numbers are

avallable When the offset number is added the program will

search to the appropriate frame on the actual videodisc.

/
An a ternative is ‘to obtain from the masterlng fac111ty i review
¢ containing the frame numbers. The tape can be returned to

yo”'wvthln a few weeks after you deliver your masterwtgge. The
1m'ortant glement is to keep your team productlve during the,

-6 /to 12 weeks that the disc is in mastering and you are paylng

their salaries:

o

ek
o
Qo



Staﬁdard Frames

In the process of authoring the storyboard; generating video
text _and building computer generated frames for the videodisc;
certain functions will become standardized. Whenever these can

be identified, cons1derab1e time can be saved by repllcatlng

the particular frame in question wherever it is needed. Some-

of the frames that fit this description Include the follow1ng

Log on 1nformatlon
First __menu
East menu

Test 1nstructIons

HELP page
Back-up message
Cautlon message

Each project; of course; wiil generate its own llst of con=

ventions and standard message/feedback frames.

Automated computer programmlng represents a cost-effective

approach for interactive video-disc data entry. Depending

< on the system you are using, the specific procedures will

varv,but essentiaily this activity consists of creating

computer ‘code :to support the foillowing magor functlons.
o_'Control of Vldeodlsc frame dlsplays'
¢ Computer-generated frames
i-ZAhsWér processifig routines

° ﬁérformahce data update

The template approach is one means to- aCCompixsh this:
Another approach is to create a library of subroutines .
‘in a general purpose aiuthoring sSystem. We have used
‘Several authoring systems and have developeg special
‘purpose videodisc authoring systems for this purpose:

A well designed authoring system is valuable because

it gIves authors direct control over the final product
and saves programming.resources. Its other advantages
is that it gives authors a track to run on and minimize
"nifty ideas' that can turn into a programmer's night-
mare.
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Deliver Master Tdape and Instiuctions

Before you can send the master Vidéotapé for videodisc mastering,

Eet's work through‘some sample forms just to clarify the process:

Step 1 Obtain the forms required by,ioﬁf mastering facility.

Step 2

Step 3

An example is "'Description of Material Provided for
Masterlng,ﬁ Flgure 5~ 3 ThlS 1s the form to walve

cause ;egal proceedlngs to be initiated: Forms

shouid be obtaIned before productlon begins::

Fill out a,samp;e,form. ,U51ng the,project you are

contemplating, fill in the appropriate information

called for on the form. Because of the complexity

of 1nteract1ve v1deodlscs it is a good idea to

spend some time on the phone thh the mastering
facility before sending the videotape:

e Where a description of material is called for,
indicate the type of media. In. this case it
will probably be Jus, the '1 inch hellcal

master VIdeotape.

Below .'Special Instructions" the information
called for may include such items as the
start/end SMPTE time codes.

" of this form.

"Production Order' Form. An. e\ample is

-1-11 on the form. °

presented in Figure 5-4. This form calls for informa-
tion required for mastering the’ yldeodlsc. Other
mastering_ facilities may ask_ for different and/or

.additional information. Following is a brief

description of what is’ requlred for the numbers
. (1) For the éiéﬁplé used in these materials, you

‘master v1deotape.

(2) List total-time of disc input:

140
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¥ Figure 5-3

/ _ ‘ " DESCRIPTION OF MATERIAL PROVIDED FOR MASTERING

WARRANTY OF OWNERSHIP AND INDEMNITY

Customer Name and Address

Customer Order No. A Markating e
Date of Shlpmenl to DVA -

Customar is prﬁvldlng the fcuowlng material to Disconslon Assbclales
for copying and replication:

Titie of Material (i any)

Media containing the material: _ Sebaraie forms must be used for each

different. media (indicate number of {t., time, and number of pieces).

O AUDIO __—— _ D 2INCHIVC

O I8MMFAItM - O 2iNCH QUAOD

O 16MM FILM Z—— O 1INCHHELICAL L

O 4 iNCH U-MATIC O 163SMMFILMSTRIPS =

O SLIDES — O oTHER -
Special instructions: : -

ForSide; D'AIE B. insertat TrackiFrame # Thii -

Disposition: CI Hold at DVA untii

O Return Via Carrler To: {if-other than address above)

Customer aulhorlzes copylng of the materlals for tha pre-productlon servlces ‘and production
[ es. Customer rapresents and warmants that the
arlng in the tmaterials, may be copled. and
g any propriatary, copyright, trademark or

repllcalad by DiscoVision Assoclates wi

othsr rights of any person of organizatlo . Custo er warrants that aif applicable paymonjs
for rights Including residual; performan g.,ggfgulld payr en;s. and the llke,
pald by tha customer and costomer agreesthat such ‘payments and any necessary record k“blnﬁ
relating to such payments ara the rasponsibliity of the customar. Customer agrees to delend, sava
harmiess and Indemnily DlscoVision Associatas from _and agaln;J any llabllity, loas, cost,
- damage, payment, or claim, resulting from or ‘arising out of DIscoVision's copying </ the materials

or embodying trio contents of such materials onto vldeodlscs

. Authorized Signature . Title Date.

-18
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' Figure 5-2

DISCOViSION ASSOCIATES

CONTROL #

CUSTOMER P.O. #

PRODUCTIOV ORDER DATA WORKSHEET

CUSTOMER

SALES -REP.

1. TYPE OF MEDIA INPUT: CIRCZE ALL THAT APPLY AND NUMBER OF PIECES.

2 TRACK
D. ADD FRAME NUMBERS E. PROGRAM DUMPS

4. CUSTOMER VERIFICATION REQUIREMEVTS.

A. CHECK DISC. . B. CASSETTE C.
D. CUSTOMER REVIEW AT DVA E: OTHER

A 2 INCH QUAD E. 3/3 INCH UMATIC =~ = — —
B. 35 MM FILM —___—— — F. = 16,35 MM FILM STRiIPS
c 16 MM FILM A G. SLIDES .
D 1 INCH HELICAL . H. OBHER
TOTAL QUANTITY OF INPUTS :
2. ESTIMATED RUN TIME OF INPUT: MINUTES FT. ' _ _ EST. SIDES
(NOT MORE THAN 27 MINUTES PER SIDE)
3. OTHER SERVICE - CIRCLE ALL THAT APPLY
A. EDITING 'B: AUDIO INPUT - I TRACK C: AUDIO OUTPUT - I TRACK

"2 TRACK

F. OTHER—

NUMBER OF COPIES — — -
uQW”YOLUME REPLICATION

S. REQUESTED SHIP DATE (S)

6. QUANTITY EACH SIDE ORDERED

. DISCS ORDERED __

7. LABEL REQUIREMENTS.

A: STENDFRD DVF

B. CUSTOMER DESIGN -

8. DISC SLEEVE: A. DVA STANDARD B:

9. ALBUM COVER: .
A: DVA éiiﬁﬁkﬁb

B: CUSTOMER SPEC:

10: PACKAGING.
A. DVA STANDARD

| (FoB DVA pLaNT)

_EXPEDITE_~_AIR

11. SHIPPING METHOD.

&: SURFACE_

DATE DUE AT DVA

CUSTOMER SPECIFICATIONS
DATE DUE AT DVA

DATE TO DVA

&

B. CUSTOMER SPECIFICATIONS

C. CUSTCMER CARRIER PREFERENCE . _

3712780

Ul
I
}_l f

(o]l
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(35 Depending on the type of disc and

programming requirements,; you may need

two track audio;. you should always

specify Irame numbers .

(4) * You ‘may request a cassette w1th

videodisc frame numbers within JUSt

5 days of ‘the mastering process; this

would greatly facilitate program data

entry requirements._ Also; a check disc

may be requested although this usually
'requlres several weeks to receive.

éSj These dates may have to be negotlated

dependlng on your hard deadlines; you
may want to give yourself 30 days
fiexibility here; although DVA will -
rush replications for a fee.

(6) §ides are specified A, B, C, etc.

.(7) You may. specIfy custom labels. Standard B
DVA labels 1ook11kethe one in Flgure 5—u.

"“eu

Figure 5-5

e
LY
SR

Standard DVA Label

L TSR

S
R

TN P gy,
MYSAOTSD ug,

et
Lol

-
st
- A1

\\1 Id

N £ PRUGRAM MATERIAL HAS BEEN =
\o%, RECORUEDONLYONOTHERSIDE o r’
OF THIS VIDEODISC. "%’

U“

R . ‘?~::::""

(8) The disc sleeve may also be custom ordered.
The standard sleeve is white.

(9) The cover can be custom_ designed as well.

. (10 This item refers to whether discs TT@ housed

in boxes, album covers., etc.

(11) Depending on yvour deadllnes ‘you may need

to request Federal Express or Somé€ other
overnlght service.
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Masteéring Facility Makes Disc-Coded Master Tape

, This is a videotape process in which
‘your master is transferred to_another
tape and codes are added for frame

numbers. By obtaining a copy of this
tape with visual frame and field numbers

printed in the picture, you can iearn the

absolute videodisc frame numpbers prior to

mastering. Obtaining a copy of the new ;
tapge takes time, and is optional. 1It. does,
however, give the programmer. time to enter
final frame numbers and debug the program

PrIOr TO IeCelviiag tile videodisc. .

Review/Approve Disc-Coded Tabe

If a disc-coded tape has been obtained, it
~should be reviewed at this time. Look for:
e Overall layout:
® Both audio channels if specified.
Both fields within each frame number ' .
for stills.

Enter Final Frame Numbers; Check Program

'No matter how carefully the software o
is programmed, the program will require

significant testing/debugging. The. B

following are possible steps in - | —
debugging the program with the finished SO0 7%
videodisc master. e C)'S:

Step:1 Compute the offset number. Once 1 Na
: you have a review cassette or : /45
~check disc containing the actual N
videodisc frame numbers, you can XXX S
calculate an dffset number for b*;gsf—f?b'f’:‘b— /AN

each side of the disc:

"

were 1297 and the ctalculated
. frame numbér‘wererqpe (1; you
" would simply add 1296 (the difference between 1 and 1297)to
a1l frame numbers on that side of the disc.

e |
Yo'
o




the difference between the. cilculated number and one
is the offset. L

iIf the. actual beglnnlng v1deodlsc frame number is one,

-

Calculated = 1
Actual 1297
Offset 1296

étép 24 ChecF the 1og1ca1 flow to make sure that the prog¢am

results match up with the logical specxficatlons.

Step 3. Check the computer-generated messages and menus. All of

the ch01ces 1nd1cated 1n menus, multlple ch01ce questlons,

the course map developed in the authoring stage:

Of course for a player -controliled videodisc,; each_frame number

_w111 heed to be calculated and entered sequentlally in the
‘player's programl This is a time consSuming task and must be
pianned for in advance. Many ohter types of debuggln are

possible, depending upon the Subject matter, -the types of andxo,'

video, visual input, and the nature of the interactions.

rd

Jobud |
1359
O




~ MODULE 6
MASTERING

This module presents the major tasks. involved +in the
final stage of developing an 1nteract1ve videodisc. A case
study of our experiences with three different mastering

facilities 1is - presented. Procedures for debugging and

refining the computer program are reviewed. Guidelines for

1mpiementat1ng ~and evaluatlng the intéractive delivery

'£1§g17§3§9§ in the mastering stage of interactive VIdeOdISC
development and (2) 1list three areas to review on the.

check disc:

@

Majdr Steps In Mastering

The major activities during this final stage require
team members to :
e Review the check disc' (optional)
@ Obtain the completed videodisecs .
° Iﬁféé?éﬁé the program with the videodisc

e Implement the Program

Intéractive videodisc mastering is not a science. As -

experience accumulates, standard procedures will be_worked
out. In the meantime; it is not unreasonahle to plan ©On
six to twelve weeks for initial mastering.

ERIC

Aruitoxt provided by Eic:
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Case Study !
! B , ,
Until 1979,  the Philios _ mastering and re
facilities _in  Holland _ had  been_  used. -~ The
Philips facilities are laboratory-facilities and are not

set up for fast, responsive commercial service. Turnaround
time has been five to seven months; and quality has not

been the best. With such a long turnaround time, it was_
not feasible to attempt a Second mastering at Philips. For

this project,; the services of three videodisc
mastering studios (Philips, Sony, and Disco Vision) were
compared. Videotapes were sent to each studio on the same
day. The Sony and ‘DisccVision discs were received
within a few days_of each other, approximately seven
weeks later. Philips reported that since they did not
have considerable prior notice, their mastering would.
require 8 months. The first disc back was from Sony in
Japan. The disc had two probiems; and some discussion
was necessary to clarify what had happened. These problenms
proved to be minor; and the second Sony mastering cleared

up the p;obiéﬁé completely.
| : .
In finalizing arrangements with DiscoVision prior to
sending them the disc, the_assumption that their
disc beld 29 minutes. and 30 seconds of video (as does
Philips and Sony) was found to be incorrect. Due to the

injéction molding replication process (plastic injected
into the.center of the disc mold and forced out the
edges), DiscoVision Associates has had difficulty
replicating discs so that the video programs hold up .

all the way to the outer edge. Videodiscs are recorded
starting at the inside of the disc and ending at the -

outside. Because the quality of their replicates degenerates
at the outside of the disc, DiscoVision Associates

presently limits the total amount of time which they will
record on one side’' to 27 minutes. This meant that

it was necessary to divide videodisc materials, and to_
place part of them on a second side. .The first side of

the disc ‘contains the common core of materials, including

the TEC lessons. Tbe second sjide contains the same

common core of materials, but /deletes one of the TEC
lessons in order to ‘ieave room for the simulations and
sons_1n O der i . O!

games at the end.

DiscoVision encountered some complexities in mastering
the disc that caused them some extra effort. Also,; the
resulting copies had no audio on the second track becatise
the engineers usually turn track 2 off .to reduce noise
if they hear no audio on track 2 at the beginning._ This

underscores the need for a standardized description of
what is on the master tape, as a guide to the videodisc
mastering studic. DiScoVision Associates issued such .
a guide in the Second quarter of 1980, and there 1s
now a standard form to déscribe the videotape as it 1is
sent. ' :
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Both Sony and DiscoVision dAssociates were = very accommodatiiig

and have gone out of their way to produce a high
quality product. Both companies assigned special teams to re-

master the disc. In both cuses, re-mastering took approximately
three weeks. : ‘ ‘

The second DiscoVision disc was excellent. Its only shortcoming

was that the program was divided into two sides. The second

Sony disc was also excellent; and contained the eritire program

on one side of the disc. However, its frame numbers were
initially unreddable by the interface software: Investigation

revealed that Sony turns off a check bit in the code which
Philips and DiscoVision Associates (DVA) leaves on._ _This bit

was formerly used as a chapter stop and is not specified
currently. This bit was critical in the interface software.
By ignoring this bit the sdftware could read the Sony frame
numbers.

-

As of 1982 Sony ‘and 3M have mastering facilities, with

Pioneer taking on DVA's mastering and other firms considering

providing services. The number of facilities is thus limited,

but likely to expand.

Disc Layout

Table 6-1 presents an example of how start/stop points were
specified for a three-sided disc project. Notice how each side’

requires "bars and tone" and "black" at beginning and end. Also,
each side is listed separately and SMPTE identified for start

and end of each segment, and any black frames in the video
segment .

L
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“Table 6-1

DARPA Project Master Videotape Layout

Side 1. (Tape 1 - part 1)

bars & tone

black

1st program Qideb
black

video

black

. Side 2 (Tape 1 - part 2)

bars & tone

black

black

video

black

start end

00:01:00:00 00:01:59:29

00:02:00:00 00:02:59:23
00:03:59:24  00:28:05:08
one black frame at 27:50:04

00:28:05:09 00:22:05:27
00:29:05:28 00:29:23:05
00:29:23:06 00:29:59:29

00:30:00:00 00:30:59:29
00:31:00:00 00:31:59:29
00:32:00:00 00:57:10:27

00:57:10:28 remainder of

59:29

00:03:00:00 :29:26:02
single black fields appear at
A 03:27:293 I S

08:22:074 calculated- the

same as all edits

for SMPTE =&s
00:29:26:03  .remainder of
» tape:

14
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“program is on the videodisc

Prlor to final videodisc ) ) ) B

mastering vou may obtain a check

disc or its eyuivalent in order

to condict reviews and begin

program 1ntegrdtlgg:7 Atthough

each videodisc mastering :facility

has different procedures; there is
usually some way to verify thdt video
and audio componernts appear on the
disc as specified. - You should watch

for the following problems:

e Do the corréct frames - S
arpear?.

e Do some frames jitter or alternate between two
images ?. '

e Are all the necessary frames on the disc?

e Are audioc levels consistent?

o Burlng the review of the check disc the reviewers may
find some content errors, _typographical errors;

misspellings, etc. Finding such problems is truly & serious
reflection on the quality of prior teview steps, for example

reviewing video pages on a video character generator before

premastering took place. Nevertheless,; it is so easy and

convenient to review the content of the videodisc page by
page that these errors may sometimes be noticed bnly on the

check disc. If so; it may reqguire another trip to the v1deo
studio for corrrections. ;

Receive the Completed Videodiscs

Because of the involved process

of videodisc mastering, copies o

of the completed videodisc may

take 6 to 12 weeks for delivery.
How you are able to utilize this
time depends upon one critical

factor;—whether,the computer

itself.

If the delivery system incorporates
external computer control; the
éhtifé six tb 12 Wééké may bé
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theweomputer program. If the program is on the videodisc itself;
however, the mastering group should send back a check disc for
testing. _Once the programmer has completely valldated the code
which will run the dise, the final program is submltted to the

mastering facility to be included in the v1deod15c master.

It is also helpful to contact the mastering fac111ty regularly
to avoid possible delays and to make sure that the project

stays on schedule.

Once the programmer receives the _
videodisc,; integration can begin. Th
objective at ‘this point 'in the proces
is to ensure thHit program functions’
are behaVing the way they were designed.

o ol

Dgrlng thls integration the foliowing -
branching functions should be checked:
e Check that branching is to
corréct frames

® Ghéék function keys. Make |
sure each key does what it
was designed to do. .The

"one key, one functlon

may include dlrectlonal keys such as BACK NEXT o
REPEAT, ZOOM IN, ZOOM OUT, JUMP, STOP, and the 1Ike,

as well as specxallzed keys such as HELP, MENU,’
_NAME TACTICS,; VOCABULARY,; REPLACE, SET,; or TEST.

Check routines. These may include performance update for

®
students following quizzes and tests; lesson status, or
- menu branching. You need to ensure that branchlng works
between as well as Wlthln units.
Check system reports. This Informatlonﬂlnéludes

student performance updates on qulzzes and tests

a5 well as status reports concerning lessons completed

and course assignments.

The formal 1ntegratlon and testlng at this point in the
development procéss is a direct reflection of the functional

spec1f1catlons designed during the authoring stage. Test -
cases sla 7pe77prepared to check branching, scoring,
reports, and special features such as those previoisly

desceribed. ' If the program responds reasonablv to all input,”

i

*Ui\
al
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whether anticipated or not (hostile); you can be reasonabty
secure  thar it will work as -designed. "Specifically;

@ the program ocranches to the ‘place 1ntenied

e each function works as designed

e the scoring of qu1zzes and exams is -
correct

fb;s flnél tésting bf the program corresponds with
BlocR ) (Valldate Instructlon) of the IPISD model.

Implement Videodisc Program

The next step in the development of

an 1nteract1ve v1deodlsc 1s to

the management plan determlned durlng

the project pianning stage: This step
involves conducting actual instruction
and collecting data on all of the
instructional componénts for the
purpose of evaluating and revising the
system. These activities constitute
Phase 1V (IMPLEMENT) of the IPISD
modet. '

Phase V of th= IPISD model (CONTROL) involves ongoing
evaluation and revision of the instructional design. An
internal evaluation {(Block V.1) of 1learner performance 1in
the "courseée . can pinpoint lesson segments that are deficient

the

An external evaluation (Block V.2)~ asse551ng

task 5érf6fﬁanéé on the Job can yield valuable- feedback.

qu input to revise the external
computer program where oneé is used. '

R -; .' | | | 15;2
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This Section preséents some of the. lessons le,rneL in me Pihg,éh
interactive videocisc training.prograri. ltOut of the stugoestions
are preseitec¢ in other parts of this document but are sumnarizead

bere. The observztions relate to both manacement and to the
design and procduction of v;ue001gcs.

st hove the vision anc chi

cn ;EECIuCtIVF viceodise vi .
has the dollars. [either. the user nor. ave
considered or even know about interzctive v1reoc1=c.' The peérson
‘who makes this link is likelv to be the procducer referrec to
elsewhere in this workshop. .The Drggggcgfggsu have the zkility
to explain the need; to carner the resources; and to cet strcng

commitments:

e 7. gocd procram must have both & strcne wrononent And & strond
tser. If either the preponernt or user is uncomr.iitted, the
wrogrer: ig likely ;owgggfer for lack of rescurces or to be
uhufflec from one nerson to another:.

. 'éas;ichhéht of military personnel is frecuent. Thérefore, in

military projects it is crltlcal to préepare a memorandum of
uriderstanding up front so that the needed resources are conri

to _the pro;ect.

e 1In addition to obtaining subject rmatter eizertise, it is .
importent to obtcin revieus by those who will useé the roteris
for training but were not involved in the “rciect. This will
tenu to correct the use of non-strndard precedures in th

[o R
L DA
[adl
I
M

training, as well as to provide & niore balanced reviev

material to be presented:

Prlﬁm v. users should be involved in the cdevelogment rreoject.
rerson who is the primary contact anonc the users shouldé be

tted

[y

_The

someone who will still be there when the procram is 1rnlerented

RN

"hereas subjec

e Prograrmming support should be obtzined earlv.
matter experts;, vriters;, craphice artists,
rersonnel are currently availeble in the ser
support 1is much nore cifficult to obtcin.

e r1 [WIK

n ;_n

cftware User

t

nc video rrocuction
vices, nrcecoranning
£



Tootilrcnernts doclr ent
soltusra, ond lLroic
tevelon tetoiled rcnc:y

e Cnce the ‘pLCCram iag been cevelopec,; it should be "tried out"
first with instructors. _Their cbservations ancé suggestions
should then be uSed to guide revisions., Deware of Gifferences
between the short cuts of an individual-instriuctor and the
nrocedures that vere used for making the interactive videodisc
procram.

RDeciapn and Productions

¢ iAn intéractive vidéoclisc trzirnine sroaraim should be wonsidered
ti:en ecuipment that is the subject cof iristructicn (e.c., a fichter
r.lane) is scarce or exvemcivea. It zrovides mere realism than
WC,GF,§FE rencil ciercisec; anc ic fzr Xess exsensive than 2D
replica simulators. :

e Cefore beginning work on cn intéractive videodisc production;
vou should attend a worksShop anc visit cther crouvs who are
ceveloping similar nrocrans., The Vork hopﬁgg;ggigou are ‘now

using xlll be & areat‘ceneflc, but it r§h}r?9rt ant to”c rprsone

hands-on experience to zppreciate the complenity of the process:

e Durirg the 6éSigh ?haSé;,vls&alizé,éxéctly vhét 3 sclcent is to
‘¢o  a&nd.. what he or she will see during the course of the programn.
It is helpful to do a walk-thrcugh Lrorrthe time the student

first comes up to the interactive videodisc ~vetem-until that

student leaves.again: Each of the major rocduies and. functions

in_ the interactive videodisc progréam should be described in the

walk-through. These should be included in the User Pecuirements
Gbcuméht. :

[P ag
- T
o.M

o

e
.
-
INe
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m
et
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0
3
=t 0t
o
srwm 0

or

v ocage

e. Ore
simulation

(R e

r
z
a sinulation: that rodels = comwle:n §
e
<]

0

-

(=4
attractive or exotic featurés suc
(o] e

3

theSé features have a high associate

’
(t (n
0T 00O

"1rnle apDrOach 1s to tge a 11ner.r g

the student
1se before it
iz easv to

makes a mlstﬂke, the proora“ forces a correct rcsoo

goes on to the next videodisc frame: This approach

procnce ané program; yet produces high interest.

If vou use a 2D equipment:simulation, . Qe Jure to tezch conpcnent

]
locations and spatial orientztion of ectlcnent either as rart of
the simulation or cff-line in & mockun;-3D simulator, or actuel-
eculnnment.

e Durina the ¢esien rhase cive careful atcterntion to ztreamlinin .
cuthoring forms &na wrocecures. Talz ftot conoroves nL'F*ccﬂ of
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Lour cru forre aind
:LCCk 3 fof,9fTV?7PE
Toct o orvizocrc.
forme cirul e xS igr<, can
ve éuth'réc,u°1xc rru”ul forcs trat :or:rag trhe ecuirment so
that the author necc O“L” circle the nart cf the eciipmert to
be shown on each videodisc frarie. ' o

e Investigate autkorxnc systems and weigh their costs znd

limitations against the large software effort recuirec¢ for
mosSt tvpes of interactive video. '

e Consicder designing the prooranm or carts cof it for smuall groups

as well as individual use-:

Desian user intetactions to he self vremptine, consistent (e.o.;
terminate 2ll kevboard ¢ntries it “return>), ancd¢ [orgivino
(tolerant of errcreg). /A forcivine svstem is cdesigned to
- handle unenpected inputs gracefully , o ,
-~ check for :esponses thazt are out of bouncds before nrocessing
the Dotentldliv cisastrous results '
- allow the user to exit a section that was entered bv mistake
without waiting severéal nlnuteg or heina forced to make &
long series of responses. ‘

e Use zpecially- iabelied Lmnctxonrﬁéyéréf nreset touchpanel
tocations to nake interactions eacier. Cxamrnles cof such kevs
are MNEIT, EXIT, anc IIELP.

 Include a2 clossarv cor similar reference cid.

e Use existing materials when possible: « This is especially the

case for rmotion sequences since film and videotape libraries
often contain excellent materials. The interactive videodisc
allows these to be ml ea even when color balance and charactetrs
are different. S

e In nost cases; enmphzsize ceronstrctiors; simulctions; cames;
anc cr_ﬂhlc" in 1n;erect1ve v1geo Text chould usuzily ie

rinimiz eo.

e During proouctlon for videocéisc simiula tionu,rcpoot onlyv those

-stills that dre needed. If it is efrlc1ent to co =o; shoot

“hem in the secuence of the procedure in which thev will be used+
If this is not feasible because of lighting or other prokiems s
that make it <ifficult to change from cne piecc of ecuipment to
another, shoot tlhe eaulpment 1n-_cqual drours so tnet a given
procedure or component will be easy to find on the videotawe for
cff-line editing. :

e Use comnuter-generatec text and or comnutsr-

o srhice
cengratee wroblens and to naite cerrectioc: Cice iz
TLITTIrT; '
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¢s.  Even vith
che keo.

e Postproduction will be easier if helical videotape recorders; a

studic cualitv rnulti-fent character cenerator; and a computer

editor are availabile:
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Appéndcix B

TOUCH PAMEL GUIDELINES

For appllcatlons that do not involve the entry of large amounts. of

text, a touch’ panel is much easier to use than a keyboaré. ‘loreover,
for certaln simulations where the user is interacting with ecuipment
or other craphlc representations, it is uoually easier to touch_a

section on the graphIP or picture than it is to use  a Leynao. A fouch

‘panel, moreover; provides a kevpac with an infinite nunber of kevs

since any number of lecends or grarhics can be Diacec on the screen,
and the user can ctiocose ariong ther.

One cisadvantage of touch anels 1= thm ;bev recuire space on the

screen to be decicated to the urompts Or menu items to be selected.

Thus, touch panels are less well suited to applications where the user

can select among . many functions at any time. In this case, a
functional Peypac is usually a better choice. HMHoreover; for the -
entry of large amounts of text and taL as for example when entering

atuaents' names or forialnulated forms filling exercises, a keyboard

is nsuaiiy the best input cevice.

w1th1n an arn S length of the TV screen;: and to constently EEGCh up to.
the screen to touch it. “‘ttlng this close to & screen that in Some
cases is jlttery, can produce eye strain. ,doregve:, it can be

uncomfortable to be aiways reaching up to the screen.

’ e the user will treGUentty designate sectlone from a graphic
: or video plcttre.’ .

the screen will be usecd in a Duuiic place where input

devices like keypads and keyboards attached by a corc¢ might
be damaged.

e the user can invoke only a small number of functions at

any time.

thé usér can take breaks or will not be reguired to sit

close to the screen for extended periods of time.

Corpromxses are possible: If the user needs a touch panel to select

zmong grabhic elements, but also must kwve the abilityv to select among

many funclions at any tirme; a combined kevpad and touch ranel mav ke
the best choice.. This_tvwve of input system 1s use¢ for’ conputer—=16é6
cesicn znplicationg. If chnly cné initut deviceé can pe L3Ed, one L
locztion ¢t the bottom of the screen twor be cedicezrzd to o ment. The
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L;erirholc;§e° cravhic clements until & snecific menu Eunction is
recuirec. The user then touches IEI'U shG i& orésented with the

rvnctxonal choices.

'There are several technoloclea sed- for touc¢h panel input. . Ohé'grcug

of systems paints the surface in front of the screen with a series of

1nfrared or ultrasonic beams, placed at right ancles to each other to

form a grid. 1Interruption of these beams by touching the screen w1th

a finger' establishes the coordinates of the touch. Because the screen

is curved and the light or sound beams travel in straicht lines; the

sensor& must be located out as far as the -highest point of the screen.

At the edges,; this means that the user must scmetimes move a finger
avay from the screen in orcer to avoid interrupting the bearis. This
makes it dif icult to tap the screen rapidly if this tvpe of response
is required. Illoreover, it is Sonietiries frustrating to have to make

.such large motions when making ch01ces.7 Another rroblem with the bea

approach is that the user must touch the screen reiatrveiv stra1cht

on.  Since the beams are sometimes an inch zbove the. surface of the

screen, the finger may Interrupt a beam well below theé point actually

touched on the screen. This can give false readings.

The eff1c1ency of bean approaches depends on the fiatness of the tube

beinag used., If the tube is flat; the alsadvantaoeg'cescr'bed above

¢o not exist: I!oreover;,; the bear approach can be relativelv low

cost, although infrared offers lower résolution than rnost-of the =

other approaches. For most tralnlng and eaucatlon applications, very

high resolution touch input is not a requirement. Therefore; for

training applications the beam approach may offer the lowest cost
touch panel alternative.

The : £o touch panel input is to add- a sensor to
the screen:. O©One:'type of sensor cOnsists of & glass plate and a

The Other baslc;"“'—'——_,,',

plastic sheet overlaying it, separated by spacers. The user touches

the plastic sSheet, Which then makes contact with the glass. The _

gsensor cirtcuitry Geteécts the chance in resrstance or cavacitéence of
the sensor caused by this short circuit’ anc reports the lccation of

the touch:

The screen _sensor approack ues;rlbed above overcomes the Darallay

problens of using straight bzams on a curved screen; since the sensor

can be curved to match the screen. The screen sensor approach

typically is more expensive than the beam approach, but also offers

higher resolution:

Touch panels are just beginning to come into wide use. Therefore, you

must be. wary of claims and promlsec of cifferent vendors. The best.

approach is to ‘talk with users of different systems and cain by their
experience.
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Aopencis C
_ GUILELIY'EE FOR USE CF VOICE INPUT ,
FOR INTE PACTIVE VIDEODISC TRAINING SYSTEILS

Background on Voice Input

Voice input is a means to increase totalrsysten procuct1v1t The

uiser is a critical part of the Svstem, and the primary advantaoe of

v01ce 1nout lS in ’DIOVIGIHC nore rarlcx and efficient comnunicetion

between & human *hd thc comnuter software.

Voice 1nDut i§ used in & numbér bf 1noustr1'1 and nllltarv o
applications. It is not widely used in training. The followxnc

section presents a number of general anpllcatxons, fotiowed by

specific applications for training and job aiding.

Voice applicatibhé fall into three distinct categories:

{é} V01ce Autbentlcgtlon
(3) tord Spotting B

is the nooe mos St often

'thought of when voicé input is mentioned. Note that most curreht

applications involve only recognition of an utteggpce. For exampie

the system._ mlght recognize the digits "2", "3"; and the command wor

"ENTER". This is accomplished by matching the voice input agalnst

stored pattern that was previousty recorced. Ar "understanding,
system on the other hand; is aibile to use svntax (lanquaqe,rulgszli
seniantics (meéaning), &@nd contéit in crder to pararhrase, tranclate;
or carry out the intent of the voice input. ‘

Voice Authentication is a means to verify that a speaker is who he

or she purports to be: Voice authéhticatidh systens are used to
etiminate or supplement ID cards and other means of gaining access

secure ﬁac111t1es or 1nformatlon, since caros and access codes can
stolen.

Word SQQtt;ngrxs a specialized type of speech recognltlon in which

specific words or phrases are scanned for a verbal record For

example; this is used to_ look for key phrases in monitored
conversations in rationdl Security arpllcatlons.

The zoplications of speech gntgggtﬁvdxﬁﬁ

15 onnosed to simple
recoqnltlon) are sc extensive anc far reac..i

irc kit & triue revolut
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in na n/m hine comnuinica tlon will teke nlace when sreech i}
Unoor:t:nc1nqioecomeg widelv u‘ullcbjég Foviever, it is not presently
comntercially available, nor 1;7;t likelv to e zvailalile within the
next five vears. Therefore, this revort is focused on speech

recognition.
Speech Recognition is used in the following types of applications:

(1) Where hands and eyes are busy or limited. Examples are

Quaiity control inspections

Entering data. for numerical control machine operations
Voice controlled job aiding devices

Cockpit controls

Logging freight to its approbriate destination

Receiving; shloolno, and inventory
A1r traffxc controi

B

,Volce actuateo vl‘eelchalre
Cartography (map making)

(2) Translating natural language (e.g., English) commands into

compiex software protocois, especially where little training
is possible. Exanples are: - :
e Command, communications, CohtrOL,ihpUt
@ Data collection at the factory floor

(3) Applications where front panel space is very limited. &n

examnple is an aircraft cockpit.

(4) For applications reguiring freedom of movement, or where

- the user must be separated from thé computer system and
has access only by telephone or radio without a computer

terminal. This allows remote access by a phone to computer

oata banks and for comnerc1a1 transactIons. Examples are

Other ap plications are of specific interest for training and iob

aiding. Exariples of these are:

(5) Computer -assisted instruction (CAI) simulations
for training tasks normally conducted using voice.

Examples are:
® Pllot/alr trafflc controller connunlcatlons

e Calling in artillery fire

/ (6) Providing a natural interface for non-tvpists with a

computer. An example is date entry by anobserver during
a field test. : .

(7) Job aiding where the computer acts =S an 1nrornotlon

resource or consultant. &r enamwple is & svster that
c:ii: ur meiv-snanca information in resnonse to cnoften

CLIANALGE CF ,c.c.le._.
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Sneaker ; Concinuity of Input Speech
Depencericy A ] o ,
o Ispaﬁ%ed Segiienteéd  Connected Contlnuous
Dependent X : % %
Independent X

llote: An_"H" indicates commercial availabiititv in First Cuarter
19€2,

i

Table B-1l. Types of voice input systems.

During the course of the 1nvestlgatlon of voice xnput, a’ v;rxety of .
manufacturers were prcducing or introducing voice recoégnition systems.
“These manufacturers include: -

¢ Verbex

e [NEC

& Threshold
e Auricle

e TS5C (Technology Serv1ce Cornoratxon)

e Interstate : ' :
e votan | ;

e lleuristics

& Centigram

o scott

e VUsicecek

Cilma
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,'appro:\'lnttelU one-tenth of a Second between rach utterance.t

(P\ |
‘el

[

m“ﬁéﬁ*@t*%ﬁi ifﬂtt

The spoken utterance th1t is recoohlbeo can be as short as a sound -or

brief word lasting only a fractlon of a second, or it may be as lonhg

as a phrase or sentence lasting about three seconc¢s. Thus the

utterance need not aiways be a slngle vorc.

speech such as we use in everyday

unconstrained

Y conversation. Sdéh a system:would provide continuous recognition.

hat is aVuriabie is & tradeoff between different approximations
to this at a reduced cost. At the lcw end of the spectrum are
isolated recognizers. = These s/stcrs reciuire the speaker to pause

Segmented voice recocnltlon systems permit a niech cshorter panse

(approvimately 25 milliseconds); but a pause nonetheless. This type

of system can be used with digits for rapid entry of numerical

information. However, since pauses within words are typically as

10ho iOO n1111seconds, secnenteo soeech fystems must sonetlmes _guess

words.

A connected speech system permits a 11 el number of utterances
from a2 limited set to be svoken w1thout pau es. For examble, a
connected system might_recognrize the cigits 0 thru 2. These vstem

us: to gain Someé practical esperience and ant1c1rate some of the

are clearly one step closer to continuous recocnltlon, anda will heilp

problenis to be encountered with contInuous recognition

aEiiKﬁL_dﬁEﬁﬂgﬁnL systems must be tra1ned for each speaxer s

voice. Thus they are depenoent upon which sSpeaker is using the
systen. systems work for most spezkers

without tralhlne, but are usually limited in vocabularv (e.c.; to
diagite spoken by Arierican males). .

Table B-1 presents a brief cescription of the tvpes of voice input

"currently available. Both the capablllty of the sydter to handle -
cont1hUbus speech and the speaker cepenourcy of the system are
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JThreouch laawo-Cii vonparicons, interviews wichi Users, and stucdy of a
comparison study Ly Ceorce Doodincton at Téxas Inctrunierits (TI)
(Dodcincton, 77,cl),7the first 10 svetenms have Leen roughlv ranked
Ercm nhiaber to lower rccocnition accurccv. Suitficient informatior

was not available to rank the othersz; Decause recoanttion eccuracy
is so dependent on speaker and voccbulary; and because new systems
are introduced fregquently, the ranks are o>nly approximate.

ance the analysis, Heuristics and Cegp;graﬁ have gone out of the

voice recognition business. The TSC system is a hybrid combining an

.Interstzte system with @ TSC-developed svstem that in essence counts

syllables and is therefore spezker independent for items containing
agifferent numitcrs of ‘syllables. -

rc produce svstems renging in price from over

hese manufacturer
SlOO 000 to lcss thar $10€. &Ac micht te expected, recognition
zZccuracy arnd fteoteres cenc to follow rrice. lHovever,; Poddington
founa 11“"' Ciffer-ce_in recocnition accurccy between the MEC
system_selilin for %-5,000 znd the Threshold sysrsm,selllng,for absut
$17,C00. ©0Cn :tie other hano,,théré,was 2 litg.c cifférerice between

the Threshela svstem, and Interstatc and Heu:ristics systems in the

trange oSf $2,501 to $5,000.

Baseo on actual handas- on trvouts; it is clear that the_user should

insist on & verv high level of i(7#codnition accuré&cy. The rédsSon is
that lecw récognition accuracy ueverelz limits the applications for
vwiitich a svstem can be enjplovec, and increases uger frustration very.

rapidly. Toduy that accuracv cost approx1rately $%,000 (as

exenmplified by the OEti-oriented Threshoia T580X) Powever;,téééht
advances describeé below make it very likely that high quality voice
recognition will dramatically cecredse in price in theé next gecadde.

< Ade T o e

After usxng several voice input systems in 2 number of annllc tlons
prograns; it is obvious thét voice input 15,1ttrgct1vc to mgnv ucers.

There is an element of naturalness and enciternient.about talkine to a
computer and having it respond. This iz partly because v01ce input

systems automatlcallj handle the computerese recuired for some

systems: Instead of an elaborate invocation of typed commands, the

user simply speaks what is wanted.

makes it likely thct as appllcatlons using voice input become nore

This strong sense 1is sharec by many users of v01ce input sVCtems, and

cost effective, voice input will 'find a iarcer utilization:

Advances in voice recognition are proceeding .on two fronts: fTne first

is c¢icreasing cost brought about bv larde scale intecration in new

163 L
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electrenic chips. Thé Ssécond i work on sp ech tnuerCtenolnd,

‘continuous recognition, and N,tcker inGdevencent recocnitiorn: Advances
or tlie former are ‘ircceedine nmore ropicly 1:1 on the latter.

By the end of 1“82' it is likely thet inexpensive digital signal

proceasxng chip sets will be cvailable. These are critical to

progress. in voice recocnltlon. Their anllablllty in chips will nake
it possible to produce inexnpensive systems that incorporzte the very

sophlstlcatea recognition algorithms now embodied in “top of the

line" voice recognition systems. & system that costs $10;0600 today

may cost as little as several hundred dollars in 1922 if the ,
market for voice input greatly expands as the price of chip set
falls. The price will come do%n in &any event, but if the mark et is
large, .very large scele intecration (VLSI) of many circuits will

be justified and will further cut costs.

bl
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"The most productive training applications today for voice input are
probably those where job interactions are normallyv conducted by voice
using a very constrained vocabulary. - Examples are pilot and air
traffic controller communications; or calling in artillery fire.

Voice Input can be concxcereo when an éppllcatxon falls intc one of

the areas listed earlier: _There are tocay few 2pplications where tne
current state of the art _of speaker recognitionrn will ,
increase prodiuctivity. One e¢uample, hoviever, 1is obtaining data base
information where tLhe user can simply speak a few commands and - -digits

to retrieve the datz: This might be used bv NCO's to enter and

retrieve student information without typing. Students could use the

°vsten tO respond durlng hc.nc:s on almuiatlona, ererca.ses, ano tes S,

"Lo," and Pepeat."

Apolications of opeaker dependent recognition today are much o

creater because the vocabulary. can be larger. However, each user

must train the svstem on each utterance. If an ahpilcation reguires
relatively untrained users te enhter general data into a computer,
such as recorcing job performance tests where many types of
'o'bs"ervati'o'n's' must be‘made; voice input is a candidate.

Véiue input can be used to walk a student through a hands-on task
using a job aid: The -student calls by veoice for the next action to be
préesented or . for a -repeat. The student can also verbally request
help. Such a systemn connected to an 1nteract1ve videscdisc is beind
developed in the VIEAD (Vcice Interactive l'aintenance Aiding Eeylce)

rogect sponsored by BARFA.

hen consicdering voice input for training, the following should be
considered: - | | :

e .The vocabulary must be small (p*eferably 106 ntterances or

less) for a speaker:independent system, and about 20

uEEéiancec or less for a speaker dependent ystem.

Théré must be sone fle 1b111tv to reolace,'moolty, or-.add
"to some of the utterances if they are Highly confusing.

e If a speaker dependent system is used, students nust have
time to train the syvstem (usually about. 10 toc 20 seconds
for each utterance) and to retrein it wheéen recognition

-errors &re found.
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In orcer to xnvest1cate -voice recognltlon for via
“¥$t9m5! severai svstems were evaluated. One wa t o
software utilities were developed. for it. It was used to_run_ gz number

of existing programs. The following case study is not a definitive.
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guloe or recommendation but rather.an indication of the state of the
art in 1981.

V, In order to lnvestlaate alternatlve approaches,

each of the major ranufacturers of voice input systems. In addition

literature was obtained from each of these manufacturers

The Verbex and MEC systems (at the high end of the spectrum) tere
elininated because of their hich cost. Theése two manufactuirers
‘produce systems with ‘the blghest recognition eccuracy,. but they were

too  expengive to consider for rnost training applications. &Also
v systems that

€liminated from consideration nererthe very low accu:
sell for a few hundred dollars Hands—-on tryouts inciuded models by

Threshold Technoiogy, Heurxstxc ; and Interstate.. Easéd on the
tryouts and demonstrations; the Threshold Technolegy; system was_
:electeo,because it was the only one that met our high criterion for
Tecognition &ccurdcy and for a2 reas onable cost, $5,000.

Thrt'ﬁold offers many varxatxons on their basic SJQtem. One is a

complece stand-alone system, while another recuires a _separate
computrer but is much less expensive and permits the user to control

all c¢i the relevant parameters through the user's " 1nterface program.

The lat%er was chosen in orcer to 1nvestlgate the full capabilities _

of the system.‘ Threshold offers both ‘isolated and isolated/connected

systems, An iszolated/connected system was chosen in orcder to

determine the effect of cornected discourse on tralnlng applications.
Flnally, Threshold offers a rance of vocébulary sizes. A niddle
‘rance of 1&C utterances was used.

nt. Two UtllILy programs were cevelooed for

voice -input. The first, VOCUTIL,; perrits thg user to. enter pronpts
ct

and output strings; train. the. system, test e utterance for

recognition in either isolated or connected modes, and control each

of the major parameters of the voice recognltlon system:. ‘In most

cases, what the uUser sSays is what tha voice output system senas on to .

tHe a@ppliction program. For example, if the user says "one" the

voice system sends "one" Hovwever, someétimes what is Sent to the

aopixcat:ons pfégiaﬁ is dlfferent from what is said. . One,e?amole is.
saying; "go" and having the voice 1nput cystem senc a carriage

return. Awother,ezamplt'is gaying "skip down" and having the voice

inout system send a.c.ntrel "haracte* tgct is rnteroreteo by a worc
procéssing system as thc cummand to move cown & tine. The "rronot
i3 what the user vees and s .vs when L_hlnlh( the ouvcken ance Vhen
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Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

usine volce inmut. St "ouTput st '1nc is what the voice svsten
sends to thwe avplic-tich rcqrz~ ’ - '
The oblhér utility, VOICEKEY, permits one computer to rur both the

voice ingut system ana a standarc appixcatxon progrenmn. The voice
input replaces keyboarc input for existing procrams. . stng this
utility, existing programs can immediately be put under voice contrel
without riodifications reguired. Developlnq user interface programs

required several months of a senior Drogrammer.

The ihveStigatibh involved a broad

railige of applications for voice input as soon &s the two utilities
described above were conpleted. The following section deScribeés each
of these cpplications:

e Call For Fire Simulation: #s part of thxe crcject a

simulation for calling in zrtillerv fire using an interactive
v10e0q1gc,proqrem hec. been Qevelorec.,~5tudehts whe had to
type 1in the comrandas became frustrated. A ue”pac for input
was therefore developed where each of the major functlons
(e.g., ADD, DROP, FIRE FOR EFFECT) were 'labelled keys. This

approach greativ facilitated student use, but’ c10 not

correspond to. the way the job is performed in the fieild since
a radio/telephone is usually emploved. HMoreover; the labelled
"keys gave students cues that are not available in the field,
anda therefore chenged the type of leezrning EitbétiOh. The
Cell For Fire was put under voice control with excellerit

results: A student can 1rneclatnly call 1n and adjust fire

using the videodisc sxnmiatxon, all under voice contrcls

en S. Using the voice input utilicy described
above, the user can contiol the computer at the monitor level.

Y

This means that the user -can call _uUp and run application -

programs, change directories; purge f11e ; and perform other

systém activities: Conventicrs that are useful fér tyornq do
i not necessarily fit voice input. For c:iample; instead of
typing "chengerdlrectory,' PLOCLamiiCL§ 51“rlv tvpe, "CD."
Voice input perrits the user to cay whaco ig mcnrt, vithout
esorting to abbreviations. )

One of the most important
appllcatlons of voice input is for entering data. The.
videodisc authoring system developed for this same project
permits the author or instructor to create the videodisc
software by simply filling in forms. For exanple, one form

is for motion sequences. The author specifies  the starting
anc¢ ending frames and the next forn to be executed. Another
form calls up a videodisc image and permits the author to
overlay text over.it. Voice input was usecd¢ for both of these
forms, again with cood results. '

Tt should be notec that voice inrtut for cacz is cood Lcr the
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/' non-typist whose hanas sre cccupied; and thofgoesrnot vant to

7/ learn & comwpler cate entryw"roceqlre The £orms uced for

/ viceocisc atrorlno are very sinple; recouiring a ninimum of .

; = =z

tvping; and are csuzllv rfilled in by scmeone whoSe hands anc
eyes are not otherwise occupied.

/ @ ﬁjﬁﬁﬂgﬁjﬁ:ﬁiﬁiﬁiigﬁ Ihlle voice 1nput 1s far from being

creating -a vocabulary, training the systemn for worc proce551ng

/ ready to do this today, a l.mited eroerlment was tried by

commands, and then dictating; using .the worc& processing
system. ,ft IS unnatural to speak with _pauses between. each

word@ as is required in_the ‘isolated and connected modes.ﬁ

lloreover, because a relatively large vocabulary is reguired;

there ‘were many confusions between words. One olutlon is

to cordanize. the vocabulary into subsets and to Invoke a

subset much .as a typist uses the shift key.: For example,

there is confusion betveen the ololt “Miwio" and the word "to."

tihile. dictating the inside acdress for a letter, the speaker
'says, "cigit set" to invoke the subaet for digits. The

speaker then gives the digits of the zddress and savs;

"open vocabulary to invoke the subset contzining most of the

utterances to be used 1in tke letter. For an individueal's

name or any other utterance not in the vocabulary that must be

spelied, the speaker. says,,"letter cat" to invoke the subset.

fcr the phonetic &alphabet that .outputs individuzl. letters:

Bacause letters dre sindle syllable and are frequentiv -

acoustically similar, the phohetlc alphabet ¢"aifa;" "bravo,"

"Charlie;" etc. ) should be used.

VoiéefReéodhitioﬁfEfferéfahd Héthods Used to Fix Them

Use of a hlgh quallty voice recognltlon system is xwportant. Errors

can then be fixed by creating .a table showing the utterance that was

spokern and the utterance that was mistakenly recognlzeo for it. In
some cases,; re-recording the Ltterance is.all that is recu1reo. In
other cases, a Gifferent worc should be used. If that is not

possibkle, try abpendino anottlier woré tc increcazse the Giff ereﬂce from

‘thé utterance that was recognized in error. For example; if_"move"

77777 - i Ty il Sy "

and "noon" are confused, try- chanalng the fermer to- IOVE to."

communlcatlng with a training program by voice since it provides

higher recognltlon accuracy. However; speaker cependenc means that

studerts will need to train the system on their voice and’ then

fine-~tune that training over the: courte cf tirme.

ror a st oent to train thefe*steﬂ ori 50 wor.s.at 1 repetitions ger
wora, about 15 to 20 minutes will be recuirec. This incliuces &r o
initial orientation to the svetem anc euxamnles cf how to cneal and to
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If the software pernits. the 1v stop, retrain e
woru, &nd ther go cor, the fine-tuninc car ﬁrcceeo very guicklv: .
Therefore, it is inportant that the voice input software be oeS1cnec
to work as an integral part of the tralnlng System.

D

accuracy. These flgures are almost always inflated. Voice
recogrnition systeiis gach have their oWn idiosvncrésies, and hlghly

trained users can rniake the most of a particular system.. However, a.

"student who is using the systerm for the first time may becorie

extremely frustrated if general accurzcy is not hlgh. if a high

cuclity svstem is elected; recounition.will be high alrost inmediately
azftér initial training cn¢ orlv a few words will need to be retrained.
This. agsumes that the Géveloper cf the orccrém has selected words that
are mavximally different tc the voice input system. - For cxanple, it
would be unacceptable to ask a voice recogriition systefi of the type

commercially available today to distinguish between the utterances,

"to," "two;" and "too:." Only by understanding the context of the

'utterance can a svsten distinguish among these three:

Designing and Aythoring to take Best Uge of Voice Input. Host of

the better voice input systems allow strtcttr1no of the vocabulary

into subsets: The training procram can then invoke a subset cf llkelv

‘words for each spoken response. In this way, recognition errors are

1My . For example, suppose the student responses include
LEFT, RIGHT ADD, DRGP, 50, 100, 200, or 400. The total vocabulary.
micht consist of 100 items, but for-a given response only the subset -

just cescribed would be usec.

kept to_a minimum.

Tt is Critical to adjuSt the utterances (worcds) that the voice
recognition system will recognize so. that they. are as acoustically
différeht as possiblé. Different voice input svstems h;Vé :
cifferent Cha[uCtE[lothu arnd are thereicre sensitive to c¢ififerent

acoustic cualities. In some cases it 1is not vos sible tc =select the

utterances to be used because thev are rrescrIbed by a standard
procecure. In thlS case,,subsets are a gooc ch0lce. Another

similar utterances w1th a sllehtly clfferent 1ntonatlon or

inflection. Students must then remember to always speak the

utterances with that 1nfiect10n.

The length of utterance is another 1noortant factor in selectlnq the
vocébulary. -Recognltlon w1ll be easier and more accurate if
utterances vary in lencgth. For example, orne utterance might be,

"for."™ Another utterancefglght be "fgre@ rn.iw Arother utterance
might be; "four hundreé men." .The mber cf syl ablec is a factor in.
the lencth of the utterance and in 1ts recoonztlcn eccuracy.  TF oil
ttterances hove the same number cof =svilables, recocnition acc uricy may
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be low. tiowever, ii uiteranceés use at least two sv1lable§ and vary

Letween two anc five svllableées in lencth, voice rccoo%itibn accuracy
tvill be highest. E ¢ -

In secmented and connectec recognitinn modes, where the voice input
system iIs iookxng fer several utterances together, there will likely
be proolems if one of the utterance:s is a multi- syllable worc like
"forewarn" that Sounds. llPe two or more other utterances in the

vocabiulary (e.g., "for" and "warn"). There is little advantage to

segmented voice recoanltlon over 1soiated recoanltlon for most

training appllcatxons.. However, if a very small VOCabulary like. the

digitg and "enter" iIs being used for cata entry,,then the Stgmentegf
anc connected modes can be &n_advantage bacause thev allow more rapIa

entrv; while the small vocabularv Gécreases the FIObjblLItV of errcrs

/-

i
/,

In experlmentatlon with & number of annllc tlon orocrana,for

Core ve, Aﬁhlicatipn-sneCIflc Vocabgiaty

"Eaii~-For-Fire; automatic dictation, and videodisc authoring uncer

voice corntrol, a common core of utterances. 1s used This core :
includes the phonetic alphabet, digits, "go" anc "return" for carriage
return and carriage returgfl;ne feed, "ceiete,, "erase" (for five

aequentlal deletes), and certain syvstem.commands. Bltogethér this

common vocabulary comprises’ appro>1natelv 50 utterances.

Vocabildri Size. The system used provided. l8€ utterances; with up
to 2 _secondgs per utterance. This was thoueht to be 11 thet was

reoulred but the vocabulary items guickly increased to fill the

maximnum space available. Vocabuiary size seemed to be relatlvely

unlnportantufor isolated word recocnltlon. However, & larce

vocabulary size greatly increased the time to recoanlze gtterances in

the ¢ornected speech mode. As vocabulary size c*ows, the p0551b131ty

that two or more utterances will be confused atso- grows. . Therefore;

/

"
/

/

/
z

large vocabularles should be structured into subsets as descrlbed above.

Fﬁfec;s ofaRe%eet~?hfesheié and Paise Lercth., The system Ugeé

Threshold. Technolegy TS5860X) germitted control of the IEJLCt threshola

wnlch is the detérminant of 'how close a spoken ttterance must come to

& storec pattern for the utterance to be recognxzeo. A hlgh Lhreshold

reguires an utteranc:z to be ¢poken almost exactly as it was during

training and therefore increases the propability of Lallure of

recognition for anything. Jn the othre:x nand, a low reject threshold

rakes it easier for- the’ systen to mat¢n an ttterancr against a stored

template from the trclnlng sezsion. The system becomes more tolerant

of speakéer variationg caused by 1nflect10ns, colds; and nervousness.

Hovever, ¢ ltw reject threshoid increases the probability for
mismatches resulting in recounltlon @rrors. A midédle setting (the

factory default) usually pr0v1deo the best recognltloﬂ.

The nause lengtb céjus “mentfoer|1ta the designér to contrcl How loig a

taneé
ratse is reoulreorbefgtfithe recognicion sveter thinke tihcot & second
i3 criticsl Lecaiuss pauses

dtterunce hos Leeﬂ enoken. The adjustnent
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Conclusions and Reconmnencations for Voiceé Inpiut

Voice input is already 1ncrea51ng svsten procuct1v1ty in a nunber of

industrial applxcatlons. Voice input must be seen as part of an .

integrated system:. If it is, carefut system design using volice input

can sa.  octh dollars and time. For training anpilcatlons, voice
input igs useful where on-the-job .communication is by voice. However,
the fact that current systems reguire each Student to train the system

rmeans that voice input shculd be considered only if students will ke

working with the systenmn over a period of time.

IRl

systel. .should beé ucged becn.se it =iniply vlugs in &3 & keyloarc
replacerient. This apﬁroacb is the least c¢nménsive if only one or two
systems are belng used., Fcrrlﬂrger applications; the software

"or initial @évaluation &nd trvouts of voice input, a stand-zlone

)

investrient reguired to develop an efficient customized system can
result in savinas both in the initiail haroware aczcuisition and in
better cay-to-day procuctivity.

/

/

P i

RN
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Dcerschadel scheduled

Bare

Time
Direcs or
Cany -n
VTR witor

Light:ug Director
Audio Operator
Project Director
SME

locarion personnel

Talent:
other

OFacilities sclieduled

OTravel

Clearances approv

ils
as per "Locaiicu Checkout”

cnordindation with police;

Arranged
flights
motels

vehicles

extra equipment freight arranged

releases/approvals

Locdt ion

other authorities



Check Lisr o » Slide/PhHoto Locdation Production

Project Titte . . No._ __

MTOFEEM WIEL BE SHOT UNTIL THE FOLLOVING ARE COMPLETFED:
OProduction Shests complete and sicnad-~°f
[JShot Sheets complece
EShdt sheets signed-off
[JShot Sheets orgdnized for etficient shooting order
OShot 3hests accompanied by appropriate. Production Sheets

Criilm purchased

- Type Quantity

BEquipment
- cameras

- lenses

11
et Irn
[ B
e
Tt
[Nl
R Nle]
0nin

magazines
motor
battériéé

[AERN

1
U
Pt
m
<
1
c
o}
-
ot
.

tigﬁfg and extra lamps (according to checkout)

- scrims_ and accessories (acecording to cher kou=w)

- AC cables (according to checkout)

- gaffers ‘tape S S

- accessory stands (according to < .eckout)
OTrave! arranged

- flights

- mutels

- vehirles

Ofacilitie

arranged and scheduled-
s pér "Location ChHeckout'” 1ist

)

B Personne? scheduled

- SME

- Projec” Director

- Director

- Photogranhe“

- Grio

- TalJent: release/apgrovals
- otrer - -

BrF. im grocecsor advised

n_.g
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Cheiklist for 16mm Film Locition Production

:

Project Title -~ . _ No.

40 FILM W!LL BE SHOT UNTIL THE FOLLOW:ING 3ARE COMPLETED:
OProduct: .n Sheets complete and sizned-off
B shot Sheets compilete

OShot Sheets signed-off

Bshot Sheets organized for ef :cient shooting order
AShot Shee s accompanied by i ropriateé Production Shee-u

DPﬂrbonnel scheduled
- SME
- Project Director
- Director
- Audio Operator__
- Lighting Director

- Clnemntogrzpher
- Talent: releases/aoprovals
- Locatldn personnel

DEqulpment scheduled

- camerz: lenses; motors, magazines

- pan head
lights and extra lamps (accordlng to checkout)

- sScreeils and accessories (according to checkour)

- filters, mactte box

- gaffers tape (according to checkout)
- AC :z:z2bles (according to checkout)
- ba.teries (according to_checkout)
- tripgnd (atcording to checkout?’
- booms, cranes, €tc:
- microphones
- batte. ies
- mixer )
- recorder: synn/wild
- headphoes
- audio cible (accor dlng t~ checkout)

Or aFllltleS sclieduled
- clearances/ioprrvais

- as per 'Locatica Checkout” 1list

b

B Travel arranged
- flight
- morels
- vehicles , .
- extra equipmeént freizht arrian

1y
I
ol

bk
-J
TN
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Video or Film: Shuooting on Locition for Stills

be considered for its own needs. Some

Each production
' the reusons listed below cun be considered rarher picavun=;
put are worth considering in some appl.cations.

Art, photos slides or video 1ntended to be used w1th compositor

1eed to be considered caref:ily to be certain they work together.
Things to consider are:

A: Flexivility and c¢ost savings of shooting ci lozation.

B. Flexibility and cost aav ncs of edlilng matertals shot on
loce atidh. N

1. What gre vou shooting’
a. If shooting gauge >r dials and you need each pousition
of the indicater u: it passes through all the ”éédingé

in contindous motion, video caxn record u4l the

readin’'s In one move and Singie frames a- ench reading

can be edited from iz.. GbVLonsly mctton of the
needle 1is also avallable for editing. Fast needle
movément will cause blurred s+ills. =
(1) If only a few of thes: are needed then slides are

chezper; simulated motion can be created if
neceLsast in editing.

b. When shooti.z button panels, a grouJs Jf suttons on

a 35mm sirge - if not too spread sut -~ can provide

up to 6 buttnwe wrtb one qhoL Video car .hen

C. When shoothg pane 3 oi-nghtf whwchrturn on/off in

a particular sequence; video can record them in

real time and then by us.ng still frames,; each.
sequehce can be taken off the.tape durxng editing

The Samé thing caii be done hy shooting eanh conditicn

of the lizhts on _a 35mm slide; however, timing would

be cr1t1c71 ~r the presentation of tighte we 2ld have
to be jury-ri: _ed to nbtain desired results--either
way would requhre mo:e time. Real -ime sequencing
couid alsoc Le simulated with the use af slides iz
fiecessdary.

2;. Are vou. shooalng video for motion alecag -ith si.des?
How w1ll the différences in the two medi oe affected
in the continuit oi 4o Zinal product - alternating or

s not -?  Therc

in luar:s Sequencus not Lo be s &0 aiiﬁ.)ntl
must be c W)itablkLt of qu,;it? and infnrmacion n the
sequendes . :

%

tuh
d’\
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How

2

How

[f vou dre shooting video for motion and need not
shoot many shots for sti: ts; video can do all_ thuat
sIides can except: (1) a little more time wlll be
required to set up and shoot each frame, and

(2) vou w1l1 h&ve to ;hoot cach shot as you want

I

Comp051t10r) You may have to r.lan on rep051t10n1ng

the video at an editing facility using digital video
effects vwWhicil may change the ippeéearance of the

product for Lhose frames because you have black or

4 color around the video: Ihls couid present a

probiem.

If shoculng 0015 for Stlll frames w1th no motion

seguences, slides will be less expensive. If some

motion is needed by panning on a sltide, it can be

done with a video camera. It is not the same effect
as video motion on locatio., howeverl. .

many individual shots do you have to shoot?

If *he number is vcluminous (in the hundreads),

slldes shcoc faster. Settlng up and getting thé

tims. Slides can Le sorted lnto edltlng ggggyngImInatkng

search time in ed:tlng Each slide will require some time

for adjustment with the video camera in editing. Video,

recavse of facilitatiry shooting efficiency, may require

:eardhing to op’ :site ands of the tape for up to 3 rinutes

€ach. Shoouving video for single frames only »n location 1is

not practical = edach sheot wguld take 1Tto 5 ‘seconds on tap-

requiring imiltipls reels of tape increasir; ‘possible delays in

editing to cuznge *apes anc/or oy oSt w.th mure machines.

If numbers are few and you have to- shoot rorinci as
Wétl. tHen stills could bé done with video .o
maintain colot caonsistency with no need to trai:n
anotcther puor<on on the c*'te o be used; etc.

wilti tbﬁ" be use4 on the diéC?

If each o the plc,ture~ sthnda atone with nctbing

else on the screzi, there is a method for rt.ans-

ferring r:rge volvmes Qf slldes to video ac a much = =

faster rate than normal video editing. This alone

makes s1idss worthwhile for such sliuations:

;ﬁf;he picture is to be mixed with text or anotner

source:

(1) Just & ourkdrop fel text - composition . ad.
detail are not so ¢ itical, thererore the

‘- sadvantages of silides are 1 iznific

12 fixed Vttﬁu ane nicTars

ner adjusto

[
. w‘ )
pomt
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(2) Text and/or. vraphlcs have to be arranged to .
accommoddate portions of the picrtiure - properly
shot slides oftfer more flexibility t. fit the
adjustments necessiary: However, video can be
ubed

Disadvantages of slides when edited using a film chz:in:

1. The way they are shot and mounted is the way 1@ .oy
Vappear on the video signal, therafore creating the
sam 3 prohlems described in Q.a (2, above. :

Reload*ng would be inconvenient and time consuming.

Advantages of slides using . film chdin:

1. Resolution is a tittie better chan _projecting them

on a screen for shooting with a video camera:

Disadvantiges of usfing sliaes or nhotcs when slides would be
projected on 4 screen dand shot with video camera in editing:

I3

1. Frami=g and - ‘rosiilon are a questron until veu
develon th
(a) each Il féév*re scine repu~1tlﬁanc by
the vi- anera in editing.

2. The compositiou of the siide can be a problem:

ta) If it's too wide; the picture could be toc grainy
wheén veu get it f{ramed tighit enough.
(b) If too tight, vou wol.ld have to sheor off tu-

picture.or frare it with a switcher patrc~n which
may be inconsistent with cuntent.

3: Color_ bggweeq film and video will be diffezert and
may be noticex cie espeﬁialiv when shooting the same
items.”

3. DPhotos can be sharp =~ ot blown up too faf;”bgt they
are less ftexibte thr ;l1des because the vide

camerz cannot get as. : ght »n small photos. as ou
slides and mounting ther cau “e cumbersome in Pd;tlng

*See note.
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Vne e ol Booting slides or photos to be edited using a video camera:
1. ©4sisr to st dp and shoot; theretfore; cheaper for "
G e L. T e
S More iftes:boe fo- stiils if Shot well.
Divadvantages of video for .-shooting stills:

1. Requires more time to set up and shoot, -therefore,
more expensive for guantities.’

5. Less flexible in editing if repositidning is required.

(S
(]

til

[

Advantages of video for shooting

he tin.z you shoot. l

(@1

1. You Sée what you hHave at
'(a) repositioning may not be necessary in editing.

5. You can shoot meters or gauges, etc., in all their

settings for single frame or motion.
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Uhecklist for Video Director

(To do o ses thev are done. )

pPOJeLt Title ‘ No.

Planning:

1. Attend all plannlng meetxngs Dertlnert to
- video _
2. Screen avallable video materlals with SME and

author, ‘determining usable goodo
_.a. preparé source list

Obtain signatures on estimates of types and
quantities of production work to be done.

a. alert those attending thHat incredseés in

[

these amounts mav cause delavs in
production deadlines

Aurhoring:

Pre=

.5. 'Obtair sign-ofrz o f

1. Attend meetings dealing with desigi of course
maps

Attend meetlngs to d951gn disc geography -
consult with author and project director

3. Attend meetings deiling +'ith desigu of

. video and audio pr::sentation

1. Review Storyboard drafts and revisions -

111 levels

(e

ki inal draft by prOjeCt

J.
director; autho SME

Prouuc 1on

1. Obtain needed and available resource

waverials including originats of existing
wAitzrials
a. make nu
DreparD media
a. video shoot _
(1) one sheet or group of sheets
per set up

duc~tion lists:

to.

cebéarv dLbbfcoolas/t ~ar .i=rs
ol

b,arce .
(1) organiz: into tvpes if dcine by "
: differe: * artists
c. photo ‘ o
(1) one snee- Sr sroup of sheets
per set 1y .

d; wv1uu1ng tage
e. spz2cial effec:
(1) Cjnéulr “.1h contract “Tor oon
reqdiire ernts and morbodd 5 d
ding ©i-m N
L2 Dist o wa order o0 Dot
{. ©ToDpSs

bomah |
Gy
N\,

T

_ Dates

Accomplished .




 Dates
) Accomplished

Obtain s:ign-offs on media production lists
Select tatent and music - obtala music
releases L7 necessary ,
Sehédule nedded facilities (and o! - ndoes)
and persotinel
a. videon studi..
b: reriote
c. audio stu.f
d. post-production
- (1) In house
(2) €ontract¢d .
e. mastering -- send - _propriate fOTmS
and nurchase order
L Prev1ew meeting with all p0551ole pertinent

t \{j;

EEN N

Ut |

people to present the hig picture (artist;
photographer,; CC operat)r, editor; prod..
assistants. project director, author, SML,
etc.) :

Production: ' ; ////

1. Confirm that facilitiés and people are .
Scheduled ‘ ' ///
Oversee puases uf production in proceSQ e

See individua: production lists for A
'detallb, : } : ///
vidéc shoots e
film - ’ A
art

props
compos1itcr
audio

[

Hzﬁiﬁl\(‘:l o .

Rt *hrough "a'' can be produced sxmnitaneouuly,

however, any Compositor work required to b aliemed i
to 'wortc in 2! turwugh ”d” will nct be done unti:

. thev are cr.mwlete

3. Obtain sign-offs on mwedis production tists
for vurk done . , }

4. Collect all production matervals larel, and

- crgarize thHm for post-precdiccion

In UHouses Post-pr-duction:
t: COnnfirm that fwc-lxtl § and péopiz dre
auheduled . i
d. in ho.ise o
b: contracted fzcilities : ‘
-line edituiny . ) :
select SMETI''S [rom locdtion tages
do off=line edit tape if nced~d
work ropes }
e E- it Decision List ~ ] ‘
~cocract editor of specicl :
s Lequlremenfs o
contract post- productlon persopiel of

he following tequlremenrr: : o !

()
Hhl

i
: = L‘L

[
®an3¢*dw:w
(1 S o B O
o
o -

(&3]
.
-

N e e W e I

O e, 000
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Dates
Agcompllshed

tructicnas Zor post-production pe: <onnel
sauipmen..
Compositor in spei:
Machines set up completety; waitv
RF levels need to be watched
Periodic.illy check eriits for correct fleld
Watch for celor frdiiing wheré dappropriate
Be alert ifor proper video levels

Don't pa.k the tape. down stream after the
edit

=
[ ]

~ ONUN = O LI v+ Tt

Contracted Post-Production

1. Edit master tape

- B "do appropriate -dubs :

2. Scrnen g4¢W0£,master,zape,iqr"QQEIQCtneSb
3.

Obtain sign-off of compieted master tape

Disc Mastering:

1. .Sénd master tape to disc masterlna with
approprlate forms

2. Screen ''check cassette' and/or "check
disc'" for quality. and completeness .

3. Obtain sign-off on ''cheéck cassette’” and./or.
) "check disc"”

I Give gcreeqlnc results to disc :

manufacturxng promptly

™
i
oy

4

~d
" epy
o
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Checklist for Project Directors und AUthors
Relative to Videodisc Production.
’ Dates
No: Accomplished

Project Titte
Flanning:
Include video director in planning sessions
Author, SME and Video Director screen
etlstlng materlals

[oR

(]
U)
-
.,
D‘
ey
b
e
(D
-
Cet
e
3
s
Lt
(0.
i
0.
e
et
'~<'
ke N
(OB
[/
R
o
[¢ ]
O
o
£
o
et
M-
ct
e
@
0,

Authoring:

1. Incluue video director in the following
' a. we51gn1ng course map

bt .2signing disc geography

¢ ue51gn1ng of v1deo Ppresentations -

zeneral and specific

< Storyboard reviews -~ a1t drafts

2. 1Inr 1de graphics designer in the following:

Design of video presentations -

) ?aperal and specific )

3. C€%eck in with director and crraphxcs desxgner -
1ar Leasxblilty of presentation as authoring
progresses

1. Procuction sheets
a. Complete all 4pproprlate information on

every cheet .
L. Text for audio and Compositor are
proofed .
c. Sign-— —off of the final draft by the

project director, author, SME and
director -

Pre-Productio:i:

Consulzt thh cirector as appropriate
Assist in preparatlon nf media production
lists _

Sign- off on media productlon sheets .
Consult in select}uq of talent and music

[\ = 8

Attend preview meeting for production

(S TSV

Production: ’ ' E

[Nl

ParFéclpate 1n7productxon as approprlate

. Reviéw and sign-off production as ‘
completed o _ /

Adhere to established schedules - COSTS !

[9%]

fa
o
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Post-production:

W, 21

IV b

Disc

1.

Partzczpatxon off-line editing ds
appropriate

Participate in building work tapes as
appropriate .

Participate in editing master tape as
approfriate

Re. ie¢+ and sign-off dub of master

Adhors to established schedules -~ costs

~eriig:

ctl

Review and sign-off '"check casset

and/or
“check disc" -

Additional Information:

1.

N
FY

Significant changes or _additions in the
types and guantities oif w»iwduction work
estimated in the “Plannlng”,Ctage will

alter the producn101 dead:ines also estimated
at that time: .

Fallure to deliver approprlatelv blgned off
final prodiction sbeets,bl a_date agreed

upon by the production department will
automatically postpone subseque:: deadiines.
New dates will be -determined by the

podduction department.

Changﬁs on or additions to materlals 1n the

signed-off: finatl productlon ;sheets wi’l

automatically postpoene subsequent deadlines -
to dates determined by the production
Jepartmernt.

Changes on o7 5 Tto any materials
‘that are sign- i_autcmatically
pJStpone subs. - .1lineés to dates
determined Lty = 2+, "tiof departmerit.

Celays in production caused c¢v anvone
other than production department personnel

will automatically postpone sSubseguc-t
deadlines to a date determired by th-

production department:

Th=2 only Crmpositor work to be done

~1thout a sign-off is for lavout design
or exXperimenting with specia. characters
during the "Authoring’ stacze.

Uates
%ccompllbhed

-

!




. Diates
. Accompl st

NOOWOPK Vi besin onoans Stdeses o0 o
production process without 4 SiIn-wrr oon
tHe preceding stiage from Authoring
through Final Post-producticn: The
sign-~“f is a statement ti..t; that stage
is f ' n: asz it is with no chunges or
addit.c s to follow.

o
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project Title : No: o

POST- PRODUCTION WILL NOT BEGIN UﬂTft THE FOLLOWING APPLICABLE
BOXES ARE CHECKED AND THE UNAPPLICABLE ARE CROSSED OUT.

Productlon Sheets
Ofinal version updated
Oorganized according to disc- geography
Osufficient copies for all concerned
551gned—off

Props

Oorganized - list on separate sheet when organizing
PAsigned-off

Existiﬁg"ﬁatefials

Dfllms dubbed to tape and off llned

Bsiides; photos,; art; props collected and organlzed
Osigned-off

Location video

Hshot

/ Ooff- llnéd with edit dec151on list
Osigned-off

Location slides

Oshot

Oprocessed

Onecessary dubs processed
Oorganized (trayed)
Osigned—off -

Location photos

DShét

Bnegessary dubs processed
Bcorrect sizes/cropping made or 1nd1cated
Bmounted (organized) :

Osigned-off

Location film

Oshot
Oprocessed
Otransferred to video tape

Ooff-lined with edit decision list.

Osigned-off
b-15
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Checklist for Post-Prodiuction (cont.)

Art work

Ocompleted
Blnumbered and organized
Oreviewed

Osigned-off

Special effects list - if applicable
- ;"'~/'.Eu
Ocomplete _ .
Osigned-off //
Compositor only pages
Dcomoleted
Oreviewed
Osigned=-off
€ompositor and external source pages
"DOcompleted - adjusted to video
Oreviewed .
Bsigned-off

Audio - music/narration

Dmaster tape recorded on approprlate medlum and

-Osigned-off

******** il alll
post_ -production work is’ complete. \

[
pobect,




‘Project Title ‘ _ No.

O Media:

Ovideo
OSsiide
OPhoto
Di6mm film

O Indoors:

E'f‘ypj' of existing llghtlng
Ocan be used .
Bcan be covered __ _ _

[dneed correction

DLighting requirements
Ono. of lights and" ty'
Bscrims:
Obounce boards , ,
Ofilters : 7
DOgrip stands _

OSufficient space for equlpment and personnel to shoot

. (camera, VPR, 11ght1ng and accessories)

BSufficient space for mobile shots - adequate surface and
__ equipment

ORoom to secure equlpment overnlght

EPla;gQ;@s or ladder needed and/or are available
OAC power - no./length of cables
____..no. of circuits . amps/circuit_ .
Ovideo cable - . no./length '
OAudio cable - no./length

Houtdoors:
OShade
Bopen _ ]
OWeather conditions possible/probable e
OLight source aids .
0AC power - no.length of cables . )
. no. of c1rcu1ts amps/circuit
DVldeo cable - no./length
O Audioc cable - no./length —-

BRoom to secure equipment overnlght

OPlatforms or ladders needed and/or are availabile _

DOther

BNecessary 1local personnel available and scheduled - who
DFac111t1es scheduleu - dates

Dequlpment props, special items, etc.. :
OCoordination with police, fire, other authorities
Special Comments ] ’




Checklist for Contracted Post-Production

Project Title , e No.

POST PRODDCTIO\ WILL VOT BEGIV LVTIL THE FOLLOWING APPLICABLE
BOXES ARE CHECKED AND THE UNAPPLICABLE ARE CRODSEB OuT:

Post-Production

Owork tapes complete - as much as can be done in house

Dedit decision list complete
Production Sheets

Ofinal version updated.
Eorggg}zggiaccordlng to disc geography

Blsufficient copies for all concerned
Osigned-off

ﬁrcps

Location video J

Bshot - B
Odubbed ]
Ooff-lined with edlt decision 1xst

Bsigned-off

Location slides
Oshot
Bprocessed o
Onecessary dubs processed
Dorganized (trayed)
Osigned-off . .

Location photo

Dshot
DOprocessed

Onecessary dubs processed -

Omounted (organized)
E351gned ~off

193



Checklist for Ccntracted Post-Production (cont.)

Location film

Oshot

Oprocessed = = =
Htransferred to video tape
Ooff-lined with edit decision list -
DOsigned-off .

Art work

Ocompieted
Oreviewed ) .
Dnumbe’red and organized

Osigned-off
Compositor only pages

Ocompleted
Oreviewed
Blsigned-off

Compositor and external source pages
Ocompleted - adjusted to video
Breviewed _
Osigned-off

Special Effects Requirements

Oremind editor of special effects
Oconfirm that equipment is prepared
Ospecial effects list complete

Bsufficient copies prepared
Osigned-off ,
. Edit Decision List’
Bcomplete
Fsigned-oif




Audic Production Checklist

Project Title NG.

AUDIO WILL NOT BE RECORDED UNTIL THE FOLLOWING
HAVE BEEN COMPLETED:

Oobtain éign:bff on final, proofed prodiction sheets

O Select talent,isound effects and music

Oobtain necessary releases for music

O Schedule audio studio

Onarration -
Bmix and/or edit

DTranscrlbe audlo script fro"x the gfoofed production

‘sheets for narration, music and sound effects.
Oobtain sign-off of proofed audio script

OGive scr;ot to narrator for advance preparation

Dhave sufficient coptes fer:all involved.

ORrecord narratlon

oM 1ix an@[ggigg}gknggggtxon, music and sound effects

on appropriate master audio tape at appropriate
speed .

DObtaln sign-off on audio master tape

D-20
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Sign-offs

.~ Sign=offs should be done on the production sheets and the
media production lists directly rather than on the checkiists:

4 date needs to accompany each sign-off.

The sign-off must be done by thHe person or persons with
final authority. : , ’
‘Sign-offs are needed on the media production 1ists before

production work begins to indicate completeness of sheets on

, Sign-offs are needed on media production sheets when work
is completed to indicate acceptance of the quality and
completeness of the work.

|

D-21 S 02278%
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PERIODICALS ABOUT VIDEODISCS

Nebraska ETV Network, University of Nebraska-Lincoln,
T Videodisc Design, Productlon Group, P:. O: Box 83111,
Lincoln; NE 68501-3111. No Charge:

NEWS.

teractive Videodiscs.
San Francisco, CA

i mory H'wsietxer, 1nc1ud1ng ip
Edward S. Rothchild, P. O. Box 14817,
94114-0817: $295/yr.

videodisc News. P. O. Box 6302, Aritquon,”VA 22206: £150/yr:

Meckler Publlshlng, 520 Riverside Averie,

Vi&eod;sc/V;deoLp
P: O: Box 405, Saugatuck Station, Westport, CT 06880.
$52/yr. o
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