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Providence University & National Chi-Nan University
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1. Introduction

In the early Web-based learning systems, the online teaching/learning resources are
restricted in static hypertext or images which can be delivered efficiently over the Internet.
With the emerging of the dynamic HTML and network streaming technologies, the online
courses can be designed more vivid and vigorous by integrating animations and multimedia
(e.g., audio/video) features. Thus, an alternative lecture presentation can be elaborately
designed by tightly integration of streaming audio/video clips and HTML-based lecture
slides with animated objects. According to research work of Lauer and Schar (Lauer et al.,
2001; Schar & Krueger, 2000), the voice and animation can have a structuring effect and
engage the user’s attention to important elements than the static text or pictures. For
example, many Web lecture systems (Brusilovsky, 2000) attempt to integrate multimedia
technologies for providing an easy way to capture or access lecturing content through the
network. In this chapter, we keep the core ideas of automated capture and structural access
of Web lectures in mind to develop a system, Web-based Multimedia Annotation system
(WMA), for instructors to record the lecturing process or the correction process of students’
compositions on language leaning courses.

The WMA system is aimed at capturing of teacher’s lecture activities (e.g., voice and
navigation events, such as tele-pointer, highlight, or pen strokes, imposed on HTML-based
lecture slides) and replaying the scene faithfully by multimedia synchronization techniques
(Steinmetz, 1996). The capturing and presentation processes are helpful for live experience
lecture recording and efficient information access. For instance, the capturing techniques
support the recording of as much relevant media streams as possible during the
lecturing(e.g., voice/video or navigation events) and the presentation techniques support
the flexibility in document interactions (e.g., random access and playing a specific speech
segment repeatedly). Both of the techniques were implemented to support the lecturing
recording or English composition correction in the WMA system.

In addition to capturing and replaying abilities on lectures, the WMA system provides the
following features to assist instructors in composition correcting process and to assist
students in re-editing the composition errors: (1) to ease the pressure on instructors who
need to record the correcting process in real-time, an alternative mechanism is designed,
which allows: (i) revising content directly like a text editor, (ii) comparing the differences of
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content between revisions automatically, and (iii) recording the voice comments with
navigation events. (2) To compatible with the editing trace function of the popular MS Word,
we designed several proofreading symbols which could further explore essential
significance between pen strokes or text annotations, and wunderlying characters
automatically after the instructor corrects a composition. The integration enables the system
to translate the corrected points (i.e. proofreading symbols) to editing trace function
provided in MS Word.

The remainder of this chapter is organized as follows. We address the related work in
presentation recording and some of systems for helping comprehension of language
learning in Section 2. An overview of WMA system, including the architecture and major
characteristics, will be described in Section 3. Section 4 states the detailed descriptions about
the recording procedures. The different presentation modes for recorded lecture will be
described in Section 5. Finally, conclusion remarks will be given in Section 6.

2. Related Work

In this section, we discuss some of related work in presentation recording and several
systems for helping comprehension of writing. This discussion includes the previous work
in the field of automated capture mechanisms and applications. These issues are important
for establishing an integrated learning environment which can increase the user interaction
and structural content accessibility. Furthermore, we also discuss several systems that could
serve as applications for improving writing skill to reveal the usability of computers.

2.1 Presentation Recording

To fully utilize the benefits of computer and multimedia networking, much research has
been devoted to capture the media streams occurring in live presentations for later access.
We summarized these systems into the following types by the capturing approaches: (1)
Camera-based recording, (2) Electronic whiteboard-based recording, and (3) Computer-based
recording.

(1) Camera-based Recording: To tape a live lecture with video cameras and turn it into a
streaming-media document is an intuitively approach when talking about the presentation
recording (Cruz & Hill, 1994). The advantage of this approach is that lecturers can fully
concentrate on the contents without adapting to new technology. However, to provide
acceptable quality of recorded lectures for increasing readability and accessibility should
invest much manpower in operation of recording equipments and much time in post-
processing of recording content. The former problem can be solved by the automated
camera management systems requiring little or no human intervention (Suganuma, 2002;
Rui et al., 2004), and one solution for solving the latter problem is to survey the tools
provided by computer vision and computer graphics that allow researchers to determine
syntactic information about images (Gleicher et al., 2002; Wang et al., 2003). Another
compromise solution is to integrate recorded video with lecturing slides. Several existing
presentation systems (e.g., Microsoft Producer or Accordent’s PresenterONE) and research
projects (e.g., Cornell Lecture Browser (CLB) (Mukhopadhyay & Smith, 1999), BMRC
Lecture Browser (BIBS) (Rowe et al., 2001), and Asynchronous Learning Network (ALN)
(Latchman & Gillet, 2000)), allow recorded video to synchronize with original slides and
enable users to have slide-based random access during the playback. The timestamp for
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each slide change event can be determined during the recording stage or automatic post-
processing. Although these systems make it possible to show the teaching materials more
clearly for users, the instructional handwriting activities during the class are difficult to
identify from the video and to present on the slides.

(2) Electronic Whiteboard-based Recording: The challenges of the presentation recording
approaches described above are seem to the capturing of instructor’s handwriting activities
and the structural overview of recorded lectures. Several projects have been aimed at
developing feasible tools integrating with high-tech equipments (e.g.,, SmartBoard) to
capture as much as possible from the classroom experience (e.g., eClass (Brotherton, 2001),
Smart Classroom (SC) (Shi et al., 2003), and tele-TASK (Schillings & Meinel, 2002)). The
touch-sensitive whiteboard allows pen input as well as the traditional blackboard and chalk
instructional activities. Therefore, all data streams, such as video, audio, and annotations
imposed on the slides will be captured for later playback. Further analysis of media
relations for different access degrees, such as slide-based or handwriting-based random
access, are provided for increasing content accessibility. However, this recording approach
has two apparent disadvantages. One is the high cost for equipments and another is that
everything remains purely static during the presentation. According to literatures (Schar &
Krueger, 2000) and (Lauer et al., 2001), dynamic presentation with animations is much better
and helpful for descriptions of visualize dynamic phenomena or a process than static text or
pictures.

(3) Computer-based Recording: Due to computers and network are in widespread use,
many instructors are used to conduct a course by the assistance of computers. Through the
advanced programming technologies, to capture a lecture which was taught on computers is
no longer a hard work. The capturing can be classified into two mechanisms, one is screen-
based recording and another is event-based recording.

W«Screen-based recording: The use of screen captures lead to a more effective and efficient
manual for illustrating software functions or operations (Gellevij et al., 2002). Currently
many commercial systems (e.g., Camtasia, Windows Media Encoder or PowerCam) not only
provide screen capture to save as an image, but also provide functionalities to record any
screen or window content together with instructor’s audio and then produce a synchronized
video output. Therefore, all events occurring on the screen will be captured as continuous
images, including slide content, software operations, or handwritings. The scenario may
benefit the lecturers who need to demonstrate computer programs or simulations; however,
the document structure is difficult to generate because recording systems are difficult to
detect the slide change event automatically.

W-Event-based recording: This kind of systems usually contains a monitor to detect operations,
including mouse and keyboard events, triggered by the lecturer over the application. A
representative work by using this approach is the “Authoring on the Fly” system (Muller &
Ottmann, 2000). The idea of producing multimedia documents in this system is to combine
the apparently distinct tasks of teaching in class and multimedia authoring into one single
activity (Datta & Ottmann, 2001). Instead of using real pen input equipments, two
whiteboard applications, AOFwb and aofShell, which are actually computer input/output
devices were implemented for lecturers to prepare materials and to capture live lecturing
activities. All recorded streams, including the audio stream, the graphics stream, and the
application stream, are synchronizable and randomly accessible. Additionally, the dynamics
of the lecturer’s handwritings on a slide are preserved during the playback of a lecture. The
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system attempted to realize ubiquitous computing vision for a lecture theater and make it
more suitable for presentation recording from a live lecture; however, the complex user
interface and preprocessing phase are tedious for lecturers. For ubiquitous computers, Web
browser is a commonly used application for conveying information and knowledge over
Internet in our daily life. The Web plug-in techniques (e.g., ActiveX, Java Applet, etc.) enable
developers to enhance browsers’ capabilities (e.g., voice recording) for exchanging and
sharing information via Web documents with rich multimedia content. The WEBTOUR is a
system implementing the idea to record and replay dynamic multimedia annotations on
Web documents in the form of guided Web tours (Sastry et al.,, 1999). The dynamic
multimedia annotations in this system include mouse gestures, drawings, audio comments,
video segments and hyperlink traversals. Therefore, lecturers can use WEBTOUR to capture
instructional activities on HTML formatted course materials as well as he/she was teaching
on a board.

2.2 Writing Environment for Language Learning

Writing is usually an obstacle for non-native users when they are learning a foreign
language. With the advances of Internet, many Web sites are especially designed for English
learning, providing various teaching materials for self-studies. The Purdue OWL (Online
Writing Lab) is a good site to support students in raising their English writing. They provide
writing consultative services with two common communication ways: by face-to-face
tutoring and by e-mails. Students could send their articles by e-mail to the OWL center and
then wait for the response about writing problems or be notified to discuss with a consultant
face to face in a physical office.

Traditionally, an instructor usually corrects a composition directly in printed draft. With the
research achievements in the field of Computer-Aided Language Learning (CALL),
instructors can correct compositions by the assistance of computers. The literature (Farkas &
Poltrock, 1995) summarized three common methods for computer-based correcting tasks:

(1) Modifying the draft directly: Editors received digital drafts, and used the text editor to
revise the draft directly. In this method, authors and editors must trust each other because
the revised points can not be recovered easily, and it is difficult for authors to know which
content part is revised.

(2) Adding notes and free style symbols into text: Editors give comments in margins or
draw symbols to indicate the revisions. This method keeps the overall reflection of the
editors that could be viewed by the author, including the organization of the composition or
the style of writing. However, using free style symbols to edit is a laborious way when
editing a large number of drafts.

(3) Using clear and concise symbols for correcting: Editors use a virtual red pen to draw
understandable symbols on digital draft. This method is similar to the traditional paper-
based editing by using a red pen, and it helps to revise drafts efficiently.

According to the discussion above, the feasible editing model is to adopt traditional paper-
based markings that are familiar and intuitive for editors and authors to the computer
screen. MATE is one of the marking-based systems developed for collaborating writing with
digital ink (Hardock et al., 1993). The system uses mark recognition to support automatically
incorporating changes into the document. The document data structure using in the system
contains information about relationships between the annotations and text of the document.
The authors mentioned about the importance of speech for editing tasks, but they regarded
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the feature as the future work. The CoCoA system adopts the similar concepts developed to
support correcting work between instructors and students (Ogata et al., 1997). The system
designed several visualized markings to correct the article by using computers for Japanese
composition studies. Both systems described above, however, only support the presentation
in static text, markings, or comments. Few multimedia features are involved to enhance the
editing task. According to the investigation of Schar (Schar & Krueger, 2000), the voice can
have a structuring effect and attract the user’s attention to important elements in the picture.

3. An Overview of WMA System

The purpose of the Web-based Multimedia Annotation (WMA) system is to assist learners in
English composition studies. The system proposed a comprehensive solution for simulating
face-to-face writing tutoring to help non-native users improve their writing skill by several
pre-designed proofreading markings or free-form pen strokes. For example, Figure 1
illustrates the editing result consisting of instructor’s narration and several navigation
events which include proofreading markings or free-form pen strokes. The pre-designed
proofreading markings and their corresponding operations are shown in Table 1.

meam ke had 2 ;mch father and o womdesfiod fotorein oosd_bat

Bmalivte beceme a begeer Whals e kel wrong with fum? He obeved the

PR TR TR O SR T gt R (I TS R
OOTTRARERCTR O M L, - bt Was T DEaR0iL T eSS i vE00Ne &

beazer [ Shonsht he was 2 madman He gave np 2 nick e which was belong o

i and lived =% smple life. He helped pocr people m need and tanght others to him and lived tna smple life. He helped poor peaple m need and tanght others o

P S I W U PR . OO . o . )

&5 the same thing Fmally ke was secces, bocanse his followearr a0the same do the same thing, Firally he was snocess. becanse his followers o the same
(a) (b)

Fig. 1. The composition is corrected by (a) proofreading markings or (b) free-form pen
strokes and annotations

*Note: Using “space” key to switch the correcting mode (pen or marking mode)

Marking Description Operation
£ %‘; wag- Pen stroke Pressing ‘left button” of the mouse and dragging it
S belOllg"‘(fTO Annotation Pressing key of ‘a’ to invoke annotation
Lo Spelling check Uslir}g mouse to select t}}e letters and pressing key
of ‘s’ to invoke the marking
eypt Capital letter Using mouse to select the letters and pressing key

of ‘¢’ to invoke the marking
Using mouse to select the letters and pressing key
of ‘I’ to invoke the marking
Using mouse to select the letters and pressing key
of ‘d’ to invoke the marking

Lower case

Marking Mode

keepmgd? | Take out
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them to the target, a sub-menu will be popped up

ful Clicking mouse to identify the insertion point and
anccesd Insert . L . .
i s pressing key of ‘i’ to invoke the marking
Bye. Punctuation Click%ng mouse tq identify the insertion point and
pressing punctuation keys
lig Selecting the letters to be deleted and pressing key
o R 1 ., . .
&N eplace of ‘i’ to invoke the marking
s Selecting the letters and use the mouse to drag
(go/ to) Transpose

) Selecting the letters and use the mouse to drag

goto Vove them to the target, a sub-menu will be popped up
1 g0 to Selecting the letters and use the mouse to drag
SO Bracket move

_/ them to the target, a sub-menu will be popped up
Clicking mouse to identify the insertion point and
pressing key of ‘a’ to invoke the marking

Table 1. Full reference of operations for free-form pen strokes and proofreading markings

comment Comment

During the recording process, the instructor can use simple mouse operations combined
with keyboard entry to trigger the drawing functions of different markings shown on the
computer screen or switch operation functions between pen and marking modes arbitrarily.
After the compositions are corrected, the learners can access editing results with audiovisual
synchronized presentation via Internet or download the packaged files that could be played
offline. In the presentation stage, the recorded navigation events will be displayed
dynamically in accordance with synchronization information to enrich lecture presentation.
Figure 2 shows an example which all of events (e.g., tele-pointer, highlight, marking-based
annotations and scrolling) can be rendered synchronously along with the timestamps of
playing speech.

In this example (Knoy, 2000), the original sentence is “A statistical comparison is made of the
proposed procedures with Taguchi’s two-step procedure.” After the sentence is corrected by the
instructor through recording tool, the visualized markings show that the sentence should be
reorganized as “The proposed procedures and Taguchi’s two-step procedure are statistically
compared.” We use several screen snapshots of key events to illustrate the presentation
process. The scenario is detailed in the following: when a user requests a lecture, at T1, the
browser with implemented synchronization mechanisms will be initialized by loading the
HTML-format composition, corresponding speech and synchronization information. At T2,
an event is triggered to correct the letter “t” by using a “capital letter” marking. The
“replace” event, which is the combination of “take out” and “insert” markings, is invoked at
T3. At T4, the punctuation is deleted by invoking a “take out” operation. At T5, a “replace”
event is triggered again and an “insert” event follows it at T6. At T7 and T8, the “replace”
and “take out” events are triggered, respectively. At T9, the “bracket move” marking is used
to reorganize the sentence. Finally, the edited result will be shown on the display window at
T10. The tele-pointer which is supplementary guidance will appear during the whole
presentation process.
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Speech Tele-pointer
™™ - =TT A statwshical companson 15 made of the proposed procedumes witls Tigmelu's twio-step procedure
O
= Capital letter
T2 |- = ===t - A dAatestacal cop Ihprid i) 1 e Ut“']{” ;,-ir-._r.-q:ni ]*jm;:x[ﬂj ez with Taguclu’s to-lep e oediire
O Replace
T3 |- I'I-Iﬂmllr.'_lll.hl. two=step procedione
Sy
(=) po Take.out
T4 |- ---- g' = A stattical compactoon 12 miade of fle propesed procedues VatlfTaguclu's two=step procedioefy |
O .
T5 e O
=
D -
O_ . :
T6 [-F---- o tatis
o ¢
O
]
T7 b-4----5-
O
O
O aip M il 0 ol
T8 | -4 - - - - “Fnutstic oo asde-olfilie proposed provedmes Wl Tigmau's twostep procedine
O
= I o . ol .
T F-&---- =iy _:.m-j-ilvlf'.i-ﬂ&i.-'-{i].:l;u:Ii|J.‘Liﬁih‘il?ln-dﬂn}éh--eiﬁj{;:--}l!-::i;vm.iasl:--'-l»[1Li.uiiu-2l:!I-tr-i:?ll'-ilJ-F'-‘-I;I-'.zl-]Afluf-.vnl-l-'ifl..:-nﬁl-t!il~-:|.-1.l¢.-=«1u=a.5ll.l.lz‘»'f:‘:"'
= - i
O " e Bracket Move i
T10} - =%---- - Fstatutical comprinaofiemade of e proposed proceduses sllPTognclu's two-stop procedines
Time ' = -

Fig. 2. An example of synchronized presentation with various marking-based annotations

4. Recording Procedures

In our developed WMA system, we provide two versions to record the lectures for
instructors: online and offline. The former is constructed to apply to an environment with
stable broadband network (e.g. on campus), and the latter is designed for instructors who
are at somewhere with no network or unstable connections (e.g. at home). Additionally,
both versions support one phase and three phases recording modes. In what follows, we
will describe these features in detail.

4.1 Online version

Online learning is the most popular way for establishing a learning environment. Figure 3
shows the architecture of the online scenario in our system. We adopted the client/server
architecture in common use to manage the learning resources. Learners can submit
compositions through a submission interface, and the content will be stored on the
Database. Once an instructor starts the Multimedia Lecture Recorder, the content of a
composition will be loaded. The instructor can use the functions provided by our system to
correct the compositions. After the instructor finished the recording, the voice and captured
events will be uploaded to the WMA server automatically. For a learner, he/she can access
the corrected compositions via the Multimedia Lecture Viewer. All of involved media
objects will be downloaded, and the lecturing process could be restored faithfully according
to the captured events in the recording stage.
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ultimedia - ——
Lecture Recorder : / atabase

—i
%E’ &v WMAS/erver

Multimedia
Lecture Viewer

Fig. 3. Client/Server architecture for composition studies

Multimedia
Lecture Recorder

composition

‘ I— Oa

K] E-mai @
oo -

O
Packaged Multimedia
Lecture Viewer

Fig. 4. Correcting procedures for offline version

4.2 Offline version

One reason for us to develop the offline version is the unstable of network connections.
Although it is convenient to convey information through the Internet, sometimes instructors
may encounter unexpected network problems that cause the miss or failure in uploading of
captured materials. Another reason is that it is difficult for an instructor to prepare
equipments for setting up the WMA server. Thus in the offline scenario, the related tools of
WMA system are packaged as a stand-alone application for instructors to install on their
local computers. Figure 4 shows the correcting procedures of the offline scenario. Resources
exchange and transmit are achieved by the traditional e-mails. The communication steps are
described as follows: (1) a learner prepares his/her composition in pure text (.txt) or MS
Word (.doc) format, and then sends the file by attaching in a mail to the instructor. (2) After
receiving the mail, the instructor can start the recording tool and import the content of
composition into the recorder. (3) Once the instructor finishes the recording, all of involved
media objects (including Multimedia Lecture Viewer) will be packaged into a zip file, and
the instructor can send the packaged file to the learner. (4) The learner can extract the file
and open the Multimedia Lecture Viewer to access the corrected composition as well as the
online access.

Our system provides two scenarios for English composition studies. The former (online) is
suitable for an organization which contains many affiliates, and the latter (offline) may be
helpful for personal use in a class.
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4.3 Recording modes

Recording is usually a sequential task. Although our system provides functions of “pause”
and “resume” to control the recording pace, it may still cause some instructors to record a
lecture under pressure. The reason is that the instructor doesn’t want to miss the errors
required to correct, or to make mistakes when correcting. In our system, we devised an
“undo” function for instructors to cancel the visualized events (e.g., markings, pen strokes or
annotation) during the recording stage; however, the recording captures various data
streams (text, navigation events and voice) in real-time, further analysis for “undo”
operation is required. After a visualized event was canceled, the system needs to have the
ability to remove the corresponding segment of other streams. This is the reason to explore
media correlation in our system (Liu & Chen, 2005). To cancel visualized events seems to be
a good solution during the recording, but any automated analysis process couldn’t ensure
that its analyzed result is perfect. Therefore, “undo” is an optional function for instructors.

In order to redeem the insufficient of our capturing tool and to reduce the pressure on
instructors, we make a little bit change on the recording procedure. Instructors can achieve
the recording in accordance with the following steps:

(1) Revising content directly: Before the recording, the instructor can revise the content of
student’s composition directly as well as the operations in a text editor. Figure 5 is an
example to edit the content of a composition.

St. Francis had a wonderful future in St. Francis had a wonderful future,
past, but finally to become a beggar. but finally becajme a beggar.
(a) Before editing (b) After editing

Fig. 5. An example of text editing, (a) before editing and (b) after editing

(2) Comparing the differences of content between revisions automatically: In our
capturing tool, we applied the algorithm implemented by Neil (Neil, 2007) on the
differences comparison between text contents. The differences, including additions,
deletions will be highlighted in different colors, as shown in Figure 6(a). In this presentation
mode, too much information is shown on the screen that may annoy the instructor during
the correcting process. Thus our system will transfer the presentation from text-based to
marking-based according to the compared result, as Figure 6(b) shows.

St Franeis had a wonderful futures St. Francis had a wonderful future s

pest, but finally<se becasine a beggal pasfbut finally ;,_E"E-.{ué%’:ﬂn,: a beggar

(a) Text-based (b) Marking-based
Fig. 6. After the comparison between Figure 5(a) and Figure 5(b)

(3) Recording voice comments: After the comparison is achieved, the instructor can start to

record voice comments according to the revised points. The operation functions listed in
Table 1 still work in this phase.
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|§| |?| |-I1| I.SI |I8| I‘.UI I‘.ZI |1:1| \1IS\ Py
St. Francis was a man who had a rich father
‘ WiBE: n past
. ‘ R to
C o _ | o
was the reason to made hun become a o
begger. I thought he was a madman. He gave ‘ HER: s
up a rich life which belonged to himand " | g e e
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has been respected at any time i any place . | ‘ WBR: in
by everybody] o
‘ WHBR: do

Fig. 7. An example of corrected composition opened in the MS Word

5. Presentation Modes

Once a learner requests an online corrected lecture from the WMA server or opens an offline
corrected lecture from the local computer, default presentation mode of the Multimedia
Lecture Viewer is marking-based. All visualized events will be rendered on the screen, and
once the learner presses the ‘play’ button, the correcting process can be reconstructed by
synchronization mechanism. In addition to general random access function, we devised a
process to analyze the relationships between speech data and the visualized events to
facilitate the cross-media access (Liu & Chen, 2005). The process is used to find out the
speech segment of explanation related to a visualized event. Therefore, a learner can retrieve
the corresponding explanation by clicking a visualized event.

Another presentation mode in our system is text-based. In this mode, a learner will still see
the entire correcting process without markings. The correcting points will be presented as
well as the actual task of editing by a text editor. Moreover, our system supports the
exporting of corrected composition to an HTML document that is compatible with the MS
Word. Thus the exported file could be opened by MS Word application, and all the
correcting points will be shown by enabling the editing trace function. Figure 7 is an
example of the exported file opened by the MS Word.

6. Conclusion

We have established an environment using multimedia features for English composition
studies, and the system has been used on campus of Providence University
(http:/ /english.cs.pu.edu.tw) and National Chi Nan University
(http:/ /english.csie.ncnu.edu.tw). We hope that the system functions will be helpful for
both instructors and students in their teaching and learning.
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