
sounds to aesthetically improve time spent in
the bathroom. 

The toilets are available in several makes and
models. They include a shower spray, and some
next-generation toilets offer to give users a per-
sonalized health analysis, sent directly over the
Internet to their doctor for monitoring and
before their scheduled check-up. 

Cultural factors
Culture plays an important role in

humanÐhuman communication because the way
we generate signals and interpret symbols
depends entirely on our cultural background.
Multimedia systems should therefore use cultur-
al cues during interaction (such as a cartoon
character bowing when a user initiates a transac-
tion at an ATM), as well as during analysis (such
as algorithms to automatically analyze news
broadcasts from different countries, meeting
videos, or any other content). 

The majority of work in multimedia analysis
and interaction, however, assumes a one-size-Þts-
all model, in which the only difference between
systems deployed in different parts of the world
(or using different input data) is language. The
spread of computing under the language-only
difference model means people are expected to
adapt to the technologies, imposed arbitrarily
using Western thought models. 

The problem is that this approach discourages
creativity and leads not only to a technology
divide, but also to a content gap between rich and
poor countries (and/or upper and lower classes).
Although our research community is interna-
tional, the majority of international conference
organizers and researchers that publish interna-
tionally work in developed countries, so itÕs rare
to see highly innovative technical work that
addresses local cultural issues. Most researchers in
multimedia end up following a single model. 

With such a narrow view, we lose robustness
and more importantly, limit the access of tech-
nology and content to a small percentage of the
worldÕs population. 1,2 Technology is increasing-
ly acting as the gateway to all basic resources,
giving those that have it a real competitive
advantageÑfor instance , what would happen to
our food, water, healthcare, security, and com-
munications if the computing infrastructure sud-
denly collapsed? Thus, the problem with a
narrow view is not only limiting access to tech-
nology, but limiting access to all the benefits
associated with it.

Cultural factors play a role in every aspect of
computing, but letÕs examine two important
areas in multimedia.
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Figure 1. The ATM
machine activates
when it’s approached.
Unlike ATMs in the US
or Europe, the customer
first chooses the desired
option and then inserts
the card. Incidentally,
people can buy tickets
for concerts or movies
at an ATM-like kiosk in
any convenience store.

Figure 2. Japanese
photo booths are
popular. Users receive
instructions (cartoon
character that speaks)
and can customize and
modify their photos
prior to printing. The
screen turns on and the
cartoon character bows
as the machine is
approached.

Figure 3. The toilet seat goes up automatically as the customer opens the door to
the restroom. It closes when he closes the door. Many of these toilets warm the
toilet seat, have a water jet spray, and play a range of melodies while in use.



Automatic analysis 
The TREC Video Retrieval Evaluation  2005

(TRECVID; http://www-nlpir.nist.gov/projects/
trecvid) set serves as a good example of how cul-
ture affects content production and automatic
analysis techniques. In news programs in some
Middle Eastern countries there are mini-soap seg-
ments between news stories. The direction of text
banners differs depending on language, and the
structure of the news itself varies from country to
country, so a technique developed for news from
the US is not likely to perform well in news from
some of these countries. Thus, itÕs important to
use varied data sets and consider cultural factors
in multimedia production during automatic
analysis (that is, we should use culture-specific
computational models). 

Without a doubt, the cultural differences in
semantic content span every level of the multi-
media content pyramid and the content produc-
tion chain, 3,4 from low-level features (colors have
strong cultural interpretations) to high-level

semantics (consider the differences in communi-
cation styles between Japanese and American
business people). The contrast is even greater in
Þlm: colors, music, and all kinds of cultural sig-
nals convey the elements of a story. Consider the
differences between Bollywood and Hollywood
movies (colors, music, story structure, and so on).
Content is knowledge, and to make this knowl-
edge widely accessible, we must develop culture-
speciÞc automatic analysis techniques. 

Interaction 
SigniÞcant research has been done in the Þeld

of humanÐcomputer interaction (HCI) on cultur-
al factors. However, the general emphasis in HCI
research has been on novel techniques or applica-
tions, so cultural issues havenÕt been explored in
depth and little agreement exists on how or
whether culture-speciÞc techniques should be
developed. Unfortunately, the multimedia com-
munity hasnÕt applied work in HCI and other
Þelds where culture has been studied. Furthermore,
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Visions and Views

The following are definitions of some of the terminology ref-
fered to in this article:

� User-centered design. This term has been used widely in the
human–computer interaction (HCI) community for several
years (a brief history is available elsewhere1). Although
there’s no general agreement in the field as to the focus
areas of UCD (or the definition), the activities generally focus
on understanding the needs of the user as a way to inform
design.1 Unfortunately, the UCD work in the HCI communi-
ty has had little impact on the development of multimedia.
I conjecture that this is in part because there isn’t that much
overlap between the two communities, and because in the
short history of multimedia, interest has been mainly on
analysis, retrieval, and production of multimedia content.  

� Multimedia. This term, generally referred to as “a fusion of
multiple types of data sources used to acquire, process,
transmit, store, and utilize information,” 2 has been used in
a wide variety of contexts. In fact, the term multimedia often
includes many types of media, but not necessarily a combi-
nation of media. I view multimedia as a combination of dig-
ital, analog, spatial, and sensory inputs and outputs.

� Human-centered computing. A human-centered computing
system is a system that involves any human activity (such as
multimedia indexing for retrieval), or whose design parts

from human models or gives special consideration to human
abilities (such as human memory or subjectivity). This differs
from user-centered computing, which assumes an explicit
user (see also Flanagan et al.3 for related definitions) . 

� Multimodal system. This refers to a system that responds to
inputs in more than one modality or communication
channel (for example, speech, gesture, writing, and others).

� Ubiquitous computing and ambient intelligence.There is much
overlap between these two terms. Ubiquitous computing
places emphasis on connecting devices to devices, people
to devices, and people to people, anywhere and anytime.
Ambient intelligence is based on similar principles, but seeks
to make people's environments intelligent. 4
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