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COMPUTER-BASED TRAINING SYSTEM USING
DIGITALLY COMPRESSED AND STREAMED
MULTIMEDIA PRESENTATIONS

0004. An advantage of the HTML approach is that the
programming of the web-based content is simple and inex
pensive. The programming may be in Standard HTML and

FIELD OF THE INVENTION

scripting environment for Microsoft Internet Information
Server in which you can combine HTML, scripts, and
reusable Server components to create dynamic web pages.
Alternatively, a programming environment Such as Common

0001. This invention relates generally to computer-based
training and, more specifically, to an online computer-based
training System created with digitally compressed multime
dia presentations made available to Students from a server
computer to a local or remote client computer over a global
network.
BACKGROUND OF THE INVENTION

0002 Many industries and professions require occupa
tion-specific workers to maintain a certain educational Stan
dard within their industry. Typically, a person will be
required to take a fixed number of hours of Specific training
in order to maintain their Standing in a profession. A perSon
in need of continuing or on-going training has many alter
natives for taking classes that meet the requirements to
maintain their professional Standing. Training has been
available, for example, through professional groups, com
munity colleges, and other Such accredited continuing edu
cation organizations. A perSon in need of Such training
typically attends a class or training Session away from their
job Site. More recently, however, with the inception and
acceptance of the Internet and development of more pow
erful computers, continuing education organizations have
begun to offer Such training over the Internet. Additionally,
a proliferation of Software development tools aimed at
creating interactive Internet sites have helped provide the
toolset to create Such Sites. These siteS provide computer
based training (“CBT") lessons over the Internet. CBT refers
to the interactivity between a perSon, a computer-based
training plan, and the computer where the leSSon resides.
The computer-based training plan can contain various train
ing media including audio, Video, or other visually displayed
multimedia images. Additionally, the plan can include a
Series of questions and an exam that tests the knowledge
gained from the computer-based training plan. Generally,
these sites can be categorized into two types: Simple inter
active Hypertext Markup Language (“HTML') based sites
and custom proprietary Sites, which may or may not include
a hybrid of off-the-shelf CBT software and proprietarily
programmed Software.
0003) In its simplest form, CBT based on HTML is
presented in a Standard Internet browser-compatible Static
web page format. Because of the need to make HTML-based
web pages compatible with various competing web page
browsers and the need to control Site development cost,
these sites limit computer-based training plan presentation to
Static text and figures. At Some Sites, interactivity with the
presented computer-based training plan is possible without
registering for the class. In this situation, a Student pays for
the class when they desire to take the exam. At that time, the
Student gains Simple interactive access to the test, takes the
test, Submits the test for Scoring, and Subsequently receives
a certificate upon Successful completion of the test. This
certificate is viewable on the computer Screen and printable
to a printer attached to the Student's computer. In even a
Simpler form, the Student is given the ability to print the test.
The Student takes the test in its printed-paper format and
Sends it to the web-based Service, where it is Scored and a

certificate returned, if the Student passes.

a server-side script such as the Active Server Page ("ASP")

Gateway Interface (“CGI’) may be used that enables the use
of web site forms. Both ASP and CGI are simple to use and
readily available web page programming environments. In
its simplest form, a web-based CBT service has no student
databases to track. Additionally, the web pages remain
logically independent of one another. Another advantage of
the simple HTML approach to CBT is that hardware invest
ment is limited, both in terms of acquisition and mainte
nance, as these Sites can be hosted on Service provider
Servers, thus avoiding costly dedicated Servers.
0005) A disadvantage to HTML-based CBT is that the
computer-based training plan is limited to very simplistic
Static or near Static material. It is not possible to use this
approach to create complex interactive class content or to
track Student progreSS.
0006. A custom CBT site is presented using off-the-shelf
CBT software, proprietary CBT software, or a hybrid of the
two. A more complex CBT site generally uses custom
Software written to track Student interaction with the com

puter-based training plan and offerS more varied web con
tent. These sites allow a Student to interactively register for
a class and receive a student number and password. Students
take class Segments over time. A Student logs onto the
System using their Student name and password each time a
Student returns to the class Segments. The Sites are designed
to incorporate Server-side relational-type databases that
track a Student's progreSS. Classes may require multiple
quizzes, a final exam, or both. Classes are interactive, and a
Student's progreSS within the course is dependant on whether
and when the Student masters the new material. Many
custom CBT sites include chat rooms to provide real-time
Student/teacher and Student/student interaction. These Sites

may also contain audio, Video, text, and pictures. The
addition of qualitative and quantitative interactivity creates
an advantage over simple HTML-based CTB in that a
custom CBT site offers an educational experience that is
more particularized to the individual Student.
0007 Disadvantages to the custom CBT approach
include the Software development cost, the web site main
tenance and related cost, and the time-consuming manage
ment of the many interactive features. Software develop
ment costs related to custom programming, even involving
off-the-shelf-Software, may Substantially increase on-going
development and maintenance costs. Likewise, modifica
tions to computer-based training plans or adding additional
curricula may lead to extensive additional costs. Another
Significant disadvantage to the a custom CBT site is that the
demands of the Software, including the databases that keep
track of Student information, frequently require dedicated
host Servers that increase development, operation, and main
tenance COStS.

0008 Current CBT sites are disadvantaged when using
Streaming Video technology because Such technology
requires high bandwidth Internet connections to provide
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acceptable viewable content. Furthermore, bandwidth limi
tations force Video content to be displayed in a Small
Viewing window, approximately one and one-half inches by
two inches. While the Small viewing window may provide
acceptable video quality, the Small Screen size is not con
ducive to a quality classroom experience. Existing Systems
Seek to address this problem by utilizing data compression.
Digital data compression dramatically reduces the size of a

0013 Upon completion of the computer-based training
plan the Student can take an interactive exam that can be
Scored and the results of which are immediately displayed to
the Student along with a certificate that certifies the Student
passed the exam. The Student then prints the certificate to a
printer attached to the client.

file, and therefore maximizes the amount of data that can be

0014. The many features and advantages of this invention
are better understood with reference to the following
detailed description of the preferred embodiment, along with
the following drawings.
0015 FIG. 1 is a block diagram illustrating an embodi
ment of the online computer-based training invention.
0016 FIG. 2 is a flow chart depicting the student inter
face with the online computer-based training invention.
0017 FIG. 3 is a flowchart depicting cue-point monitor
ing of Streaming audio.
0018 FIG. 4 is a flowchart depicting the conversion of
Video and audio to digital slide show format.
0019 FIG. 5 is a block diagram illustrating the separa
tion of Slides from Video and notation of cue points.

transferred between computers in a Specified time period.
But data compression also reduces the quality of the data.
The degree of compression and therefore the resultant
quality of the data displayed is variable. For example,
increasing the compression of an image may reduce the
number of colors and/or blur the appearance of the image.
Similarly, as the compression of audio is increased the
frequency range and bit depth are decreased and the audio
becomes less clear.

0009. The present invention is directed to an improved
System for distributing information content over a global
computer network to Students with diverse interests in a
manner that utilizes the network resources of the content
provider.
SUMMARY OF THE INVENTION

0.010 The present invention provides a system by which
customized quality CBT can be presented over a global
network Such as the Internet, Such method providing low
development costs, low hosting costs, inexpensive class
production, and high-quality audio-Visual content.
0.011 Astudent, having an active connection to the server
from a remote client and using a computer input device Such
as a mouse, keyboard or other Such device, enters the CBT
website disclosed by the present invention and thereupon
registers as a new student by providing necessary pertinent
information to the server host. Upon completion of the
registration process, the Student initiates and manages inter
action with the online computer-based training plan, which
plan may include Such components as digitized and com
pressed multimedia presentations (including images, audio,
and text), for example, as part of an interactive slide show,
quiz, or exam.
0012. An online plan can include slide show segments
that contain digital images, digital audio and other media
that is compressed and transmitted from a host Server to the
Student's computer via the Internet. The images and audio
can be taken from nondigital or already digitized Sources
and if necessary, converted to a digital format. The images
for a slide show Segment are Selected and compressed into
an appropriate compression format. The audio presented
along with the Video is also compressed in a similar manner.
Once compressed, the images and audio are prepared for a
Slide show computer-based training plan format. The slide
show is tested for image and audio quality. Where necessary,
the compression rate of an image or audio Segment is
adjusted. Better compression provides for a more fluid
Viewing of the Slide show without Sacrificing image or audio
quality. Additionally, optimum viewing of the Streaming
images and audio is achieved by client-side buffer program
ming without any concern for bandwidth limitations. This
allows a Student to complete the plans quickly and without
interruptions.

BRIEF DESCRIPTION OF THE DRAWINGS

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

0020. The present invention will now be described in
detail with reference to a preferred embodiment thereof as
illustrated in the accompanying drawings. In the following
description, numerous Specific details are Set forth in order
to provide a thorough understanding of the present inven
tion. It will be apparent to one skilled in the art that the
present invention may be practiced without Some or all of
these specific details. In other instances, well known process
Steps have not been described in detail in order not to
unnecessarily obscure the present invention.
0021 FIG. 1 is a block diagram depicting a preferred
embodiment of the computer-based training System for use
with a global communications network. In FIG. 1, a client
10 is connected via the Internet 20 to a server 30. The client
has a printer 60 attached for producing hard-copy output.
The server acts as host for database storage 40 of informa
tion that includes Student registration information. Addition
ally, the Server Stores the computer-based training plans. The
server 30 is an Internet server or Internet site capable of
providing access to graphical web pages 50 and other web
content, including images, HTML pages, Sound files, and
proprietary downloads (i.e., Shockwave files) to other com
puters including different types of clients 10 over Internet
20. While the server is preferably a web server, it may
alternatively be any type of Server capable of being accessed
over a network by a remote client computer.
0022 FIG. 2 is a flow chart depicting the student inter
face with the online computer-based training invention. AS
described with reference to both FIGS. 1 and 2, a student

accesses the System to register and obtain a Student logon
and password via client 10. Specifically, the Student accesses
the main or “home” page on server 30 by entering an
appropriate web address known as a Universal Resource

Locator (“URL') into an Internet browser on a client 10. A

web page 50 is sent to the client so that it may be viewed
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using the browser software. HTML is the preferred format
for transmitting information from the server to the client. It
will be understood by those skilled in the art that the client
and Server may communicate using any of a variety of other
languages and data formats, and the present invention is not
limited to the particular transmission format described.
0023. As described more specifically in FIG. 2 with
further reference to FIG. 1, a Student accesses a home page
100 for the online computer-based training using client 10
Via Internet 20. At the home page, the Student is presented
with a variety of options including, for example, the ability
to register for a class, login and resume class or obtain
information about the classes offered as well as general web
Site information. The Student may Select any of these options
via client 10 using conventional input means, including a
computer mouse to "click” on an associated hypertext link
or a keyboard to enter a number, letter, or other Symbol
representative of the chosen option. In the present example,
as shown in block 110, a returning student will provide a
username and password and be authenticated by server 30
using database 40 information provided they had previously
registered. A new Student wishing to register for a class
would click on the link labeled “Register for Class” and
would provide Such information as name, address, and
payment method as shown in block 120. Once properly
authenticated, the Student is presented with a welcome and
resume class Screen 130. At decision block 140, the student

chooses an element of the computer-based training plan
content to View. Computer-based training plan content can
include audio-slide presentations, text, figures, video, quiz
Zes, tests or other elements. The Student works through the
associated computer-based training plan at block 150. It will
be appreciated that a benefit of the present invention is that
it allows Students to manage their own progreSS through the
training plan. For example, a Student may view the slide
show as often as they desire. A Student may also manage
other aspects of their progreSS during the presentation
including, for example, when and how many time they take
a quiz. Upon completion of the plan, the Student takes an
exam 160. If the student successfully passes the exam

(decision block 170), the student receives a certificate of
completion at block 180 that may be printed via printer 60
associated with client 10. If the student does not pass the
exam, the Student is returned to the welcome and resume

screen 130 where they may retake the course, or exit the
training System.
0024. When viewing slide show content a system of
cuing is enabled to ensure accurate audio timing during the
presentation of the training slides, shown at block 150 of
FIG. 2, the present invention monitors the audio as
described more particularly with reference to FIG. 3. FIG.
3 is a flowchart illustrating a preferred method of cue-point
monitoring of streaming audio in an MPEG Layer-3

(“MP3”) format. An advantage of using the MP3 digital
audio compression format with an MP3 player is that it
allows high quality audio to be streamed at relatively low

transfer rates over a network Such as Internet 20 referenced

in FIG.1. Compared to other compression formats, the MP3
format itself lacks the Support for cue-points to be saved
within the audio file itself.

0025. With reference to FIGS. 1 and 3, streaming audio
in the present invention occurs at block 300. A server 30
streams data over the Internet 20 to an MP3 player 310
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located on client 10. The audio's playback positions 320
provided by MP3 Player, are monitored by a cue-point
monitor at block 330 and are used to trigger events, Such as
a slide transition in a training plan Slide Show. Cue-points
mark Specific times in a digital audio file. The main benefit
of cue-points is their ability to keep the actions Synchronized
with the audio as it is playing. The audio may be paused by
a client, or if the audio is being Streamed over a network,
paused due to network traffic. These situations can occur
without any effect on the timing. To reap these benefits along
with the benefits of MP3, a file format that does not

inherently Support cue-points, cue-points must be simulated
with custom Software. AS explained below, a media designer
can decide when the cue-points occur and what action each
cue-point will trigger. The cue-points can be hard-coded
within the software or they can be read from a file. The latter
method is preferred and allows the cue-points to be changed
without recompiling the programming component. The cue
point monitoring component 330 obtains the position of the
MP3, the “playback position'340, in units of time associated
with the cue-point and the Slide Show presentation. The
playback position is obtained from the MP3 player.
0026. At decision block 350, as the streaming audio
continues playing, a current cue point is evaluated to deter
mine whether an appropriate cue-point has been passed in
synchronization with the slide presentation. As the MP3
player 310 streams the audio 300 from the server 30 over the
Internet 20, the cue-point monitor 330 must continuously
check the playback position 340 as provided by the player.
When the playback position passes a cue-point 350 the
cue-point monitor 330 must evaluate the trigger event 360
asSociated with that cue-point and in the case of a Slide Show
presentation as described in the present invention, at block
370, the cue-point monitor would display the next slide
asSociated with the Streaming audio. Those skilled in the art
will recognize that other actions may follow from a trigger
event, including, for example, ending the slide show. If the
cue-point has not been passed, the logic returns to block 340
and the Streaming audio Segment associated with the current
Slide continues.

0027. Any connection between computers via the Inter
net is inherently limited by connection Speed. An advantage
of the present invention is the use of digital data compres
Sion to dramatically reduce the Size of a file and, therefore,
to maximize the amount of data that can be transferred
between client 10 and server 30 over the Internet 20 in a

Specified time period. And while data compression reduces
the quality of the data, the present invention utilizes data
compression in a way that maintains data quality.
0028 Specifically, the present invention converts video
to a streaming audio Slide show presentation, which reduces
the bandwidth requirements between server 30 and clients
10. This creates an environment which, among other things,
allows the Slide show to be presented to a broad range of
clients 10 using a greater variety of Servers 30, including
clients and Servers having lesser technological and band
width capabilities. The present invention also allows the
Slide show images to be shown in a larger viewing area at
higher resolutions than Video, and allows better quality
audio, without Sacrificing picture Size and quality. These
improvements are possible with leSS expensive Slide Show
development cost. The present invention contemplates very
Small Storage requirements on Server file System 40. More
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over, a slide show eliminates the need for proprietary
Streaming Servers and allows the Streaming of audio from
nonproprietary and less expensive Web servers. It will be
understood by those skilled in the art that a variety of tools
can be used to develop the Slide Show and a variety of Server
platforms can be used to host the CBT.
0029 FIG. 4 is a flow chart of the operational logic of the
Slide assembly aspect of the present invention. Specifically,
FIG. 4 describes the conversion of video to a streaming
audio slide show format. At block 400, the video component
of the existing material is converted to the Separate images
that will make up the slide show. If the video is analog it
must be converted to a digital format; otherwise Separate
images are taken directly from the Video material. This may
be accomplished by use of an analog-to-digital Video
decoder. At block 410, the digital images that will make up

the compressed audio is tested for an acceptable download
rate and Sound quality. If the download rate is not accept
able, compression may need to be increased. After adjusting
compression, if the audio quality is not acceptable with the
chosen compression format, reduced and/or alternate com
pression format may be used at block 475. If audio quality
is acceptable, the logic proceeds to block 490, where the
corresponding audio portions are integrated with the images.
0031 FIG. 5 is a block diagram illustrating the separa
tion of slides from Video and notation of cue points generally
referred to above and Specifically referenced in association
with the logic of block 410 in FIG. 4. A software video
Viewing program Such as Adobe Premiere is used to view
individual slides, collectively slides A through J of video
Segment 500, and accompanying audio. The Selected Slides,

the slide show are determined and documented. In the

520 are noted to coincide with the presentation of each

preferred embodiment this is accomplished by marking
times in a digital video-editing program. At the same time,
notations are made in the accompanying audio program So
that the related audio portion remains linked to the corre

sponding images, for example by notation of cue-points (as
defined above). At block 420, the images are saved in a
lossleSS format where every bit in the extracted copy is
exactly the same as in the original image file, Such as a

“bitmap" data file or Tagged Image File Format (“TIFF")

file. At decision block 430, the compressed digital images
needed for the application are evaluated to determine the
type and quality of digital format necessary for the slide
presentation. If images with 256 colors or leSS are accept
able, the images are converted to a Graphics Interchange

Format (“GIF") at block 435. If images with a broader range
of colors are necessary, the images are converted to Joint
Photographic Experts Group (“JPEG”) compressed image
format at block 440. While GIF and JPEG are the preferred
format for compression, the present invention is equally
applicable when other compression formats are used. At
block 445 the balance of download speed and image quality
is tested by experimenting with the compressed image with
the goal of producing the acceptable images from the
specific content. At decision block 450, the acceptability of
the resulting image is evaluated. If the image quality or size
of the specific content is not acceptable, at block 455
alternative file formats, compression level, or color depth
may be used, and the digital images are again evaluated at
decision block 430 and compressed accordingly. This Step is
most easily accomplished using one of a variety of digital
Video editing programs to Save frames as bitmaps and one of
many image-editing programs for compressing the images.
0030 Continuing reference to FIG. 4, the audio is
Stripped from the combined audio-video material and Saved
in an uncompressed digital format at block 460 Such as a

wave table synthesis (“wav') file used with a lossless codec.

While a wavetable synthesis file is the preferred method of
Saving the audio file, other uncompressed formats may be
used in the context of the present invention. At block 470,
the uncompressed audio files are compressed. In the pre
ferred embodiment, compression formats such as MP3 and
Shockwave Audio are used. The decision on the particular
format to use depends on Such factors as the format com
pression ratio, the resultant Sound quality, and the propri
etary nature of the training system and Web server. The
audio file must be compressed to the degree that it can be
played while the data is downloading. At decision block 480,

B-E-H (510) are copied from the video and audio cue-points
Selected slide.

0032. While this invention has been described in terms of
preferred embodiments, there are alterations, permutations,
and equivalents that fall within the Scope of this invention.
For example, individual images used for a computer-based
training plan slide Show can be Selected directly from a
digital Storage apparatus attached to a digital camcorder,
thus bypassing the loading of images in a personal computer
for image selection. It is therefore intended that the follow
ing appended claims be interpreted as including all Such
alterations, permutations, and equivalents as fall within the
true Spirit and Scope of the present invention.
The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:
1. A computer-based training System for use with a global
communications network, comprising:

(a) a host server with a database of Student names;
(b) a remote client computer with active connection to the
Server via a network for use by a student user; and

(c) a memory coupled to the Server, the memory contain
ing Stored program instructions executable by the
Server, comprising:

(i) registering a remotely Subscribing student user;
(ii) authenticating a remotely Subscribing Student;
(iii) displaying digitally compressed streaming multi
media presentations,

(iv) providing interactive examinations;
(v) Scoring the interactive examinations;
(vi) displaying a certificate of Successful completion;
and

(vii) printing the certificate from the remote client.
2. The System of claim 1, wherein the remote client is an
electronic device capable of connecting to the Server through
the network.

3. A method for displaying compressed Streaming multi
media presentations for use in a computer-based training
System including a Server and a remote client coupled to a
printer and connected to a Server over a network and
operated by a student user, comprising:
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(a) authenticating the remote client using a logon and a

8. The method of claim 5, wherein compressing analog
audio into variable digital audio format comprises:

(b) obtaining from the remote client a request for a

(a) determining audio quality desired for the computer

password unique to the Student user;
multimedia presentation;

(c) streaming the requested multimedia presentation over
the network from the server to the remote client;

(d) providing the student user at the remote client with an
interactive examination;

(e) scoring the interactive examination at the server;
(f) displaying on the remote client a certificate of comple
tion of a Successful examination; and

(g) printing the certificate of completion on the remote

client printer.
4. The method of claim 3, wherein authenticating the
remote client using a logon and password unique to the
Student user comprises:

(a) determining whether the remote client has provided a
valid logon and password;

(b) if the remote client has not provided a valid logon and
password, authorizing a logon and password unique to

the Student user; and

(c) registering the logon and password unique to the
student user with the server.

5. A method for creating Streaming computer-based train
ing presentation using digitally compressed multimedia pre
Sentations for use in a computer-based training System,
comprising:

(a) converting an analog Source having audio and Video

based training System;

(b) Saving the analog audio in an uncompressed digital
format, and

(c) compressing the uncompressed digital format of the
analog audio using a compression format based on the
desired resultant Sound quality and the proprietary
nature of the training System.
9. The method of claim 5, wherein compressing images
into variable digital image format comprises:

(a) evaluating type and quality of the digital format
desired for the computer-based training System;

(b) if a digital image with 256 colors or less is acceptable,
compressing the digital image to a Graphics Inter
change Format; and

(c) if a digital image with a broader range of colors than

256 colorS is required, compressing the digital image to
a Joint Photographic Experts Group format.
10. The method of claim 5, wherein testing the quality of
the digitally compressed audio Segments comprises:

(a) evaluating the compressed audio Segments for down
load rate and Sound quality;

(b) if the download rate is unacceptable, altering the
degree of compression of the audio Segment; and
(c) if the audio quality is unacceptable with the compres

(b) selecting audio Segments and images from the digital

Sion format, modifying the compression format.
11. The method of claim 5, wherein testing the quality of
the digitally compressed images comprises:

audio and Video components for use in the Streaming
computer-based training System;

(a) evaluating the digitally compressed image for down

components to a digital format;

(c) compressing the audio segments and images into
variable digital audio and image formats,

(d) testing the quality of the digitally compressed audio
Segments and images; and

(e) assembling the tested compressed digital audio Seg

ments and images in the Streaming computer-based
training System by integrating the audio Segments and
the images.
6. The method of claim 5, wherein converting analog
audio and Video to a digital format comprises removing
analog audio and Video components from the Source.
7. The method of claim 5, wherein Selecting audio Seg
ments and associated images for use in the Streaming
computer-based training System comprises:

(a) evaluating the video component to determine a digital
image desired for the computer-based training System;

(b) extracting the digital image from the Video compo
nent,

(c) noting the audio segment corresponding to the Selected
digital image; and

(d) saving the digital image in a lossless format where

every bit in the extracted digital image is the same as
in the original digital image.

load rate and image quality;

(b) if the download rate of the digital image is unaccept

able, altering the degree of compression of the digital
image; and

(c) if the digital quality is unacceptable with the com

pression format, modifying the compression format.
12. The method of claim 11, wherein modifying the
compression format compriseS recompressing the digital
image into an alternate digital format.
13. The method of claim 11, wherein modifying the
compression format comprises altering color depth of the
digital image.
14. The method of claim 5, wherein the computer-based
training System includes a Server and the method for creating
computer-based training presentation using digitally com
pressed audio and images further comprises Storing
assembled Streaming computer-based training plans on the
SCWC.

15. A method for monitoring playback of compressed
Streaming audio and images in a computer-based training
System including a server and a remote client using a
Streaming audio player and connected to the Server over a
network, comprising:

(a) Streaming audio from the server to the remote client
Streaming audio player over a network;
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(b) monitoring the remote client streaming audio player
for a cue-point to determine a playback position of the
Streaming computer-based training audio;

(c) evaluating whether the cue-point has been passed in
Synchronization with the slide presentation; and

(d) if the remote client streaming audio player has passed
the cue-point, executing a trigger event.
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16. The method of claim 15, wherein executing a trigger

event comprises (a) evaluating the trigger event associated
with the cue-point; and

(b) executing a predetermined action based on the trigger
event associated with the cue-point.

