














We also removed noise words (such as "um” and "ahh") by hand, and we believe that VideoScheme could be
extended to assist in this step as well.

1t was clear from our experience that while existing tools offer high-quality solutions for problems in their
domain, they are often poorly suited to the ad hoc tasks that arise in innovative multimedia authoring. In such
cases a programmable sysiem may provide the necessary flexibility to turn a tedious, manual process into an
automatic operation. It may also permit entirely novel operations. In his work on a programmable graphics
editor Eisenberg noted that such an editor can produce effects, such as fractals and recursive Escher-like designs
that would be near-impossible with manual tools.[1] Likewise we can imagine VideoScheme programs to
implement algorithmically defined effects, such as fades and wipes, that could hardly be achieved any other way.

Education in Multimedia

Education is an obvious application for multimedia, but it is also rue that students will need education in
multimedia. As more data becomes available in multimedia form it will become more important for students to
understand the fundamentals of the technology, in order o0 use this form of communication and to be discerning
consumers of multimedia information. Commercial multimedia tool developers are one source of teaching
tools, since their products are typically very polished and focused on the task of making multimedia production
as easy as possible.[8] But there is also a call for more basic, flexible tools, that expose more of the underlying
technology and permit casy experimentation with features that might not be included in 2 commercial package.

We believe that VideoScheme is such a tool, and to that end made it the subject of a project in a multimedia
seminar for undergraduates and graduate students in computer science. All the students had programming
experience, but many had not used Scheme or a LISP dialect and none had written programs to manipuiate
digital video. The lack of debugging facilities in VideoScheme was a troublesome obstacle, as was the
parentheses-heavy syntax of Scheme. Nonetheless, after a 90-minute ttorial most stzdents were able to write
functioning VideoScheme programs to perform a specified editing task and implement a crude cut detection
algorithm. They were also able to informally analyze the performance of the cut-detection algorithm (which was
based on an average gray-lfevel test) and thereby make classroom discussion of its faults more informed and
concrete. The flexibility of the system also prompted the sludents to suggest improvements and new
applications, including the video answering machine mentioned above.

While learning to program is a significant obstacle for most students, a programmable multimedia environment
appears 10 be a useflul ool for exposing computer science students to digital media in a way that is concrete
without unnecessarily restricting their experimentation. By creating multimedia programs students can gain
appreciation for the ones they merely use, in the same way that writing fosters appreciation for literature. In the
best of cases such an experience can help students to imagine and implement completely original applications
without the expertise required by conventional low-level programming tools.

Conelusion

Digital media are producing exciting, and rapid changes in the way we communicate. There is much research to
be done, and much that the multimedia producers and consumers of the future should learn, in order to fully
exploit the potential of this technology. We believe that programmable environments such as VideoScheme
provide the fiexibility to meet this dynamic challenge, and we look forward to finding new applications for this
system,
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