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standing in a train, or washing dishes in a

ABSTRACT kitchen is possible.
Interactive information browsing of World Wide Web is a key 2. Devices can be small in size and light in weight.
application of the Internet and visual web browsers are widely Large screens for visual representation are not
used to access information. However, visual web browsing is needed. Therefore, a pocket sized device
not suitable in some circumstances such as in mobile which is suitable for mobile circumstances can
environment. Therefore, we propose interactive listening to be used.

structured speech content for accessing information.  Our
proposed model of the interactive information listening services
is that structured audio contents (HyperAudio) in a HyperAudio
server are listened using a HyperAudio player whose

appearance is similar to a portable radio. Unlike radio 4 A telephone can be used as a user interface

3. Listening is easier than reading a lot of texts on
screen, especially in a casual and relaxed
situations in a living room.

broadcasting programs, the HyperAudio contents have logical device.  Telephones are very popular and
structures and hyperlinks so that listeners can listen desired widely spread devices all over the world.
information interactively. To put such logical structures into Accessing information via a telephone is easy
audio, a simple markup language was used. A prototype for all generations all over the world.

system of the HyperAudio server and players was implemented o _ )
to test and evaluate feasibility and usability of the HyperAudi®y these characteristics, we consider that auditory human
architecture. interfaces for information accesses are promising. However, to

use auditory human interfaces for information accesses, we
1. INTRODUCTION think that we must solve one key issue. That is how to design
convenient and comfortable auditory human interfaces for users
Auditory user interfaces will be important especially for mobileto reach and get desired information effectively. In the next
information appliances such as cellular phone based persoralction, our proposed concept for interactive information
digital assistances (PDA) or enhanced car navigation systenfigtening will be presented.
For such devices, one of the key applications is information
browsing. Interactive information browsing of World Wide 2.2. |nteractive Listening
Web with a visual web browser is very useful, because it has
structured representation of text and hyperlink navigatio®ur proposed model of the interactive information listening
written in the HyperText Markup Language (HTML) [1][2][3]. services is that structured audio (i. e., non-sequential audio, we
However, in visual browsing there are two main drawbacks, 1all it HyperAudio) in a HyperAudio server are listened using a
human vision is occupied therefore it cannot be used duriridyperAudio player whose appearance is similar to a portable
walking or driving, and 2) a large screen is needed therefofadio. Unlike radio broadcasting programs, the HyperAudio
visual devices are not portable. Our challenge is to enab#@ntents have logical structures and hyperlinks so that listeners
interactive information listening to speech content with usegan listen desired information interactively.

audio player agent devices. . ' L.
player ag For example, in the case of news contents, the first audio file

contains all of today’s headlines and the second file contains full
2. INTERACTIVE LISTENING stories for the corresponding headlines. Each headline and a
corresponding full story is hyperlinked. When a user accesses
the first file, he/she will listen to today's headlines. During
if the user wants to know more

2.1. Advantages of Audio

In some circumstances, auditory human interfaces [4] are mopi@yback of the headlines,

useful than visual ones. We think that followingdetans for a specific headline, he/she pushes the “Jump” button
characteristics of auditory human interfaces are important f@" the player device, then the player plays back a specific
accessing information by audio: portion of the second file so that he/she can listen to a desired
full story selectively. Figure 1 shows the structure of this

1. Human vision is not occupied. Thus, it is example. This auditory human interface is more interactive
possible to do other things simultaneously. For than those in radio broadcasting programs (user interactions for

example, listening during walking, driving a car, radio broadcasting are only power on/off and program selection
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Figure 1: An example HyperAudio structure.

is by tuning). Thus, we call this scheme as the interactive . o
listening. If authors wrote contents very carefully by imagining that they

may be not only viewed but also listened, it may be possible to
2 3. The Reason for Structures in Audio share texts both for viewing and listening. For a such purpose,
aural cascading style sheet (ACSS) [6] is available now. But,
For information listening, radio broadcasting is very popularwe feel that it is not easy to write contents comfortable enough
We can listen much information from radio. But, in radioboth for viewing and listening. We concluded that separate
broadcasting programs, there is no real-time interaction betweeantents for listening from ones for viewing should be designed
contents and listeners except for selecting a program by tunirigdependently. Even if source information itself is same, the
Therefore, listeners must listen an entire program from start tost appropriate presentation is different depending on methods
end, even if some parts of the program are not favorite one®f. access. Thus, we proposed the approach of putting
For example, in a weather report, listeners usually want to listegtructures on prerecorded audio files.
a weather report for only an area which they live in. But, in an
actual program, a weather report for all area in the country mugt4. An Interaction Model
be listened to get one for a desired area. Or, in a traffic report, . . ) ) . .
they want to listen a traffic report for only roads which they ardn traditional interactive systems such as interactive voice

driving on.  Or, in a distance learning program, students magsPonses (IVRs), the interaction model is like a dialogue
want to repeat a specific part or listen to more detaile etween a human operator and a user. Especially in systems

explanation. If the radio is interactive, we can get desireHﬂIat usg automgtlc speech recognition and text-to-spegch
information more effectively. That is why we put logical synthesizer, a dialogue model that emulates conversation

structures and hyperlinks onto prerecorded audio files of speepﬁt",\'ee,n hl,’mans is used. Usually, .quest|0|.1 and answer type
contents to be listened interactively. navigation is done to reach and get information or to do tasks

like airline ticket reservations.

Our proposed structure is similar to existing visual web pages. . . o .
You may think that listening to existing visual web page on th&n the contrary, our proposed interaction model in this work is

Internet through a text-to-speech synthesizer is a good way §8mewhat different. In a typical case, once a user reached a
get information interactively by listening. Such browsers ardesired program through menu style hyperlllnlfs on a top page
known as web readers. Emacspeak [4], Home Page Reader .d some of su.bseguent. pages, hg/she will listen to a content
etc. are examples of web readers. This approach is useful ¥ hout |qteract|on ,JUSt like a radio program. Only when
get information from existing web pages which have beef€/she wishes to interrupt and change the sequence of the
already made. However, almost all of the existing web pag¥odram. he/she pushes “Jump” button or some other buttons
have been designed assuming that users does not listen to g FreV:" “Next” ‘We call this kind of limited interaction
contents but view them. We tried to use a web readerrnOdEI as “oral presentation model” in contrast with “dialogue
however, it was very hard to reach and get information Tthdel'“ The difference between these two models is that the
first reason for making listening impossible, existing web page&ial0gue model is, per se, symmetrical communication between
have so many visual elements that we cannot understand th&&nans but the oral presentation model is more asymmetrical

pages only from text elements. Second, some verb&M€:

expressions for viewing are not matched to ones for listening, 5n oral presentation, an entire content is prepared and
As a simple example, “Click Here" for viewing should be presented according to a presenter’s preplanned sequence. But,
replaced by “Push Now” for listening. ~Third, we felt thataygiences can interrupt the presentation and say some words
effective textual presentations for viewing may be different,ch a5 “Please repeat this explanation again.”, “Please skip this
from effective aural presentations for listening. Furthermorepart because we have known this topic well.”, “Please explain
logical structures which can be easily understood by viewing,ore details on that.”, or I have a question on that.”, etc. In

may not be understood by listening. the interactive listening system, the first two can be done by



<ilsl>
<head>
<meta title="HyperAudio Web Interactive News Service"/>
</head>
<body>
<audio src="todaysheadlines.au” abstract="Today’'s Headlines">
<anchor href="fullstory1.au$00:00:02.5" begin="7s" end="18s" title="Full Story 1"/>
<anchor href="fullstory2.ils|” begin="18s" end="35s" title="Full Story 2"/>
</audio>
</body>
<lilsl>

Figure 2: An example ILSL document.

“Prev’ and “Next” and the latter two can be realized by . o . . .
hyperlinks (“Jump” button). Audio submits. This is optional. This series of elements are

used to specify submitting audio from microphone. This is
3. INTERACTIVE LISTENING similar to a text submission of HTML forms. This
: functionality is useful to provide electric commerce services or
STRUCTURING LANGUAGE (ILSL) Y g

free keyword searches to find information.
To specify structures in time in prerecorded speech files, we
used a simple markup language. We call it Interactive 4. HYPERAUDIO WEB

Listening Structuring Language (ILSL). I earlier versions, Werq est and evaluate feasibility and usability of the HyperAudio

implemented it as an extension to HTML [1]. In the current pitecture, we developed a prototype system (HyperAudio
version, it is defined as an application of eXtensible MarkuQNeb) and sample contents.

Language (XML) [7]. Also in the current version, we have
slightly changed element and attribute names and syntax to keEpe prototype system has two basic components, a HyperAudio
consistency with Synchronized Multimedia Integrationserver and HyperSpeech players. They are connected through
Language (SMIL) [8]. Thus, the current version of the ILSL isinternet. Figure 3 shows the HyperAudio system that we
an extension to a subset of SMIL (Figure 2). ILSL file are textleveloped. = A HyperAudio server provides HyperAudio
files. Actual audio data are stored in different files. ILSL hagsontents, and a player gets and plays HyperAudio contents
mainly following functionality: according to commands issued by users. As a, an interactive
. ) ) radio (Figure 4) whose shape is of mobile appliance was
Logical Structures. Logical structures like headers, paragraphSemiated on a PC screen. Also, we developed a HyperAudio

?nd others can "be specified.  For example, “Next Headegae\ay between Internet and a telephone network to use a
Next Paragraph” functions can be implemented in HyperAudiQ,entional telephone as a user interface device.
players.

Hyperlinks in time domain. Hyperlinks between a specific 4-1. HyperAudio Server

por.tlor? of an audp file to a nother can be S.peC.Ierd.. JumpThe HyperAudio server stores HyperAudio contents and sends
which is the essential function of the interactive listening can b&em to HyperAudio players. It consists of an ILSL server and

an audio server.

realized.

Audio Data
v
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Figure 3: HyperAudio Web System.
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Figure 4: HyperAudio Player - Interactive Radio -.

We use a usual web server as an ILSL server. ILSL files a0 far, we have not concluded what kind of contents and what
transferred by HyperText Transfer Protocol [9]. kind of structures are most suitable for the listening. We

. ) . ) should try to several kinds of contents and structures in future.
An audio server handles audio data. It receives audio data

requests from user agents and sends the designated audio data to 5. SUMMARY

the player. To transfer audio data from audio servers to user

agents, we developed a simple protocol that can transfer am this paper, we proposed the concept of the interactive
arbitrary part of an audio file by specifying a start time and afistening of non-sequential audio contents (HyperAudio). We

end time of the audio data. have implemented a prototype system consisting of a
. . ) HyperAudio server and HyperSpeech players connected via

4.2. HyperAudio Player : Interactive Radio Internet.
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4.4. HyperAudio Contents

For contents, news and guide book contents are being tested.

They can be listened to either sequentially from the start to the
end, or not sequentially for getting specific topics directly.



