HCI and the 3C Convergence

Position Paper for the CHI 1999 Workshop on the

Development of an HCI Research Agenda

Helen M. Meng

Department of Systems Engineering and Engineering Management

The Chinese University of Hong Kong

Shatin, N. T.,

Hong Kong, China hmmeng@se.cuhk.edu.hk

I. Introduction

This paper attempts to explore the implications of the "3C convergence"

(convergence of content, computers and communications) on the research agenda of

HC I. We continue to witness increasingl ypowerful computers unite in a networked environment, where wireline and wireless communications enjo ybroadening bandwidths, which permit the transmission of multimedia content. The interaction between humans and the 3C ’s is becoming a dail ystaple.

For the purpose of illustration, we can draw a few examples from the Hong

Kong environment [1]. Hong Kong has implemented full ydi gital fiber network since

1993, and the availabl e bandwidth allows deplo yment of interactive services such as on-demand movies, music and radio, bundled with high-speed Internet access

(1.5Mbps), via a telephone line and a television set-top box. 1 Chinese (in addition to alphanumeric) pagers are pervasive, and approximatel yone out of ever ytwo people carr ya mobile phone. Pagers and mobile phone screens displayreal -time information such as news headlines, weather, stock t rades, etc. throughout the da y. As we can see,

HC Iissues are abundant in the deplo yment of such information and communication services. In the following, we will present some areas which m a ybe of interest to the workshop.

II. HCI and Content

Content is continuousl ycreated, processed, stored, retrieved and displa yed.

As text, graphics, speech, video, audio and data integrate horizontall yin various multimedia applications, we ma yexplore the development of a unified framework or a unified user interface to support the integration of multimedia.

Another interesting aspect rel ated to content is internationalization . The bilingual populace in Hong Kong speaks/reads both English and Chinese. In speaking

Chinese, Hong Kong has two predominant dialects ˘ Putonghua and Cantonese.

From the perspective of textual display, Chinese ma ybe encoded in different forms, such as GB or Big5. 2 Electronic information in Hong Kong often exist in both

English and Chinese, which ma ymean two different versions b ylanguage, or three different versions b ythe encoding scheme. In man ycases, the text is ^ mixed-

1 Hong Kong T elecom’s iT V� service, http://www. htk.co m .

2 Big5 encodes the traditional Chinese character set used in T aiwan ROC, and GB encodes the simplified Chinese character set used in mainland China. T here is overlap between the two character sets. Hong Kong is situated at the crossroads as far as character sets is concerned, and hence utilizes both encodings.

lingual ~, i.e. the running text maybe primaril yin English but includes Chinese terminologies, 3 or primaril yin Chinese but include English terminologies, 4 or the two languages ma ybe mixed synt acticall yas well as lexicall y. 5 ^Mixed- lingualitỹ creat es problems in decoding, since Bi g5 or GB requires 16 bits per character instead of the standard 8 bits. It is ver ycumbersome that a given document needs to be duplicated into versions in English, Chinese Bi g5 and Chinese GB, with a significant amount of redundancies. It will be desirable if we can discover el egant methods to support multilinguality or ^mixed-lingualit y~ for the interface. This ma yinvolve technologi es such as translation, transcoding, meta-data (Chinese XML), et c.

Aside from textual displays, we also need to support three languages in spoken language interfaces. At the Chinese Universit yof Hong Kong, our group 6 has developed three monolingual speech recognizers, together with one trilingual speech recognizer, all of whi ch supports information enquir yfor real-time financial information [2]. Since ever yuser has individual preferences in choosing whi ch language to use and when to use it, language flexibilit yis best supported b ythe trilingual speech recognizer constituting a hum an-computer speech interface. Similar issues also arise for speech synthesis, as the language chosen for speech input generall ymatches that for speech output.

III. HCI and Communications

Network bandwidth has direct impact on the l atencies in s ystem response times and displayrates, which are critical elem ents in HC I. The issue becomes particularl yimportant in situations such as streaming video or audio, where the transmission rate needs to match up or exceed the displa yrate.

Bandwidths ma yvar yacross a wide range e.g. from the telephone modem to the Ethernet, ATM, etc. Hence some networks backbones can support hi gh data rates, while others will experience long del a ys. As an example, we can consider a sizeable image m ap on an information server, which ma ybe retrieved b y local clients residing on the same highspeed backbone as the server, but also remote clients accessing through a telephone modem. It should be desirable to enable all clients access the entire image within a reasonabl e amount of time. If we appl ythe "inform ationseeking m antra" presented in [3] ˘ ^Overview first, zoom and filter, then details on demand,~ then we should consider providing a compact version of the same image , trading off size with resolution, to tailor for remote clients accessing over narrow bandwidths. This should be followed b yfurther details of the image provided ondemand. One research question here is: How can we provide ^multiresolution~ information displays, which m a ybe scaled up or down to accommodate for bandwidth availabilit y?

Regarding the transmission of the speech si gnals for spoken language interfaces, the landscape is also changing rapidl y. Previous research has focused on microphone and wireline telephone speech. However, the emergence of various wireless telephone st andards (e.g. D-AMPs, CDMA, GSM, PCS, dual GSM and PCS, all of which are used in Hong Kong) as well as voice-over-IP (VoIP) applications calls for further speech technologydevelopments. For example, handling interrupted

3 T his is found in the local (Hong Kong) English ne wspapers.

4 T his is found in the local (Hong Kong) Chinese newspapers.

5 T his is found locallyin ever ydayconversations, radio sho ws, etc.

6 T he research interest of the author is in the area of spoken language applications, which involve speech recognition, natural language processing and spoken dialog design.

transmissions due to cellular dropouts and blind spots, or the effect of packet losses and dela ys in VoIP ma ybe relevant research problems.

IV. HCI and Computers

Computers are appearing in man yshapes and forms ˘ there are large server machines, desktop machines, as well as portable laptops and handheld PCs. Much variation exists in terms of computing power, storage space, screen size, keyboards, cameras, microphones and other peripheral interaction devi ces. The availabilit yof computing power and storage space can help alleviat e the demands on network bandwidth. Screen sizes var yfrom that of the desktop monitors (or larger), to the few-inch screens on handheld PCs, to the screens of pagers or mobile phones which can onl ydisplaya few lines of text. One research issue is how we can desi gn the interface of a given application to migrate gracefull yfrom one computer to another.

For example, when visual information displayis constrained b ya small screen size, the information transmission needs to be diverted to other input and output modalities for effective hum an-computer communication.

We can consider again the case of a spoken language interface (S LI). It may be ^displa yl ess~ (where the user communicates with the s ystem solel yover the telephone channel) or ^displa yful~ (where the user is equipped with the telephone augm ented with a computer screen displa y). A previous s ystem named WHEELS [4] serves as an example, where the user can converse with the s yst em in order to browse through a several thousand electronic automobile cl assifieds. In the ^displayl ess~ version, WHEELS relies heavil yon speech s ynthesis to provide the user with automobile descriptions; whereas in the ^displa yful~ version, the entire automobile description (ori ginal text of the classified) is simplyshown on the computer screen.

We maywish to pursue this research direction, and explore how different interaction modalities maybe combined in a flexible manner, to enhance the portability of the effective interface across computing platforms with var ying resources.

An HCI Research Agenda

In the above, we have present the general areas considered to have critical implications on HC I, namel ycont ent, communications, computing and their convergence. In the following, we present several related issues specific to the area of spoken language interfaces, which is the author´s area of expertise:

On Content:

· What mechanisms should we use to effectivel yexpress content in terms of spoken language, to be presented as s ynthesized speech to the user? How should humancomputer spoken dialogs be designed in order to enhance such spoken presentation of inform ation?

· How should we desi gn spoken language interfaces for multi-lingual (or ^mixedlingual~) applications? 7

On Communication and Computing:

· How can we adapt speech technologies to support the voice inputs over different transmission protocols?

7 Speech is especi all ydesirable for the Chinese language, whose ideographic nature renders t yping a cumbersome input method.

· Depending on the availabilit yof network bandwidth, how can we seamlessly migrate between a ^displa yless~ and a ^displa yful~ interface? A visual display generall yinvolves images, and hence has hi gher demands on bandwidth availabilit y. Image rendering will also require more computation and storage as well. On the other hand, a displa yless interface has lower demands on bandwidth availabilit y, as it can be implemented entirel yon a single phone line. However, the information deliver yrate along the audio channel alone becomes much slower.

· For a given application, how can we implement the ^displa yful~ spoken l anguage interface which is portable from a desktop computer-tel ephon ysetup to a handheld device with a tinyscreen and wireless voice services?

We have hereb ypresented some ke yissues concerning spoken language interfaces in relation to the 3C’s, and look forward to an opportunit yto further discuss them at the Workshop.

References

[1] Zue, V., H. Meng, D. Tennenhouse, J. Seid and T. Wilcox, ^ Made By Hong

Kong ,~ Industr ysector report on Information Technology, ed. S. Berger and R.

Lest er, Oxford UniversityPress, 1997.

[2] Meng, H. et al, "Scenario-based Desi gn of a Speech R ecognition S ystem,"

Technical Report ERG4910D, Department of S ystems Engineering and

Engineering Management, The Chinese Universit yof Hong Kong, Februar y

1999.

[3] Shneiderman, B., ^Desi gning the User Interface : Strategies for Effective Human-

Computer Interaction,~ 3 rd edition, Addison Wesley, 1998.

[4] Meng, H. et al, ^WHEELS : A Conversational S ystem in the Automobile

Classifieds Domain,~ Proceedings of the International Conference on Spoken

Language Processing, 1996.