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applications continued

important diagnostic information con-
tained in medical images. It is therefore
important to provide specific objective
IQA measures that can help maximize
the level of compression, but without
affecting the diagnostic value of medical
images. Moreover, many modern medi-
cal imaging devices acquire images with
much higher dynamic range of inten-
sity levels than what can be appropri-
ately shown on standard dynamic range
displays. Therefore, it is desirable to
employ those IQA measures that can
provide meaningful quality evaluations
of the images after dynamic range com-
pression. Furthermore, both data rate
and dynamic range compression of
medical images should be optimized for
the IQA measures specifically designed
for medical applications.

OUTLOOK

We have discussed the application
aspects of modern objective IQA meth-
ods. Rather than providing an exhaustive
survey of all applications, we have
emphasized on the great potentials of
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IQA applications, provided instructive
examples, and also discussed the main
challenges. In the future, it is expected
that the development and application
sides of objective IQA measures will
mutually benefit each other. On one
hand, more accurate and more efficient
IQA measures will certainly enhance
their applicability in real-world applica-
tions. On the other hand, new challenges
arising from real applications (e.g.,
desired mathematical properties for opti-
mization purposes) will impact the new
development of future IQA measures.
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fed into a spatial light modulator, a device
that can modulate light spatially in
amplitude and phase. “You could get all
that information and display it in 3-D and
it can actually be in real time,” he says.
While most existing telepresence sys-
tems are geared toward conferencing
applications, Peyghambarian feels that
real-time holography has the potential
to drive the technology into a wider
range of fields. “Benefits include 3-D
social networking, 3-D remote surgery,
and 3-D collaborative research,” he says.
“The advantage of our technology is that
it can continuously read and replace
data, so you can use it in an magnetic
resonance imaging or computer assisted
tomography scan system that would pro-

vide the information it gathered in 3-D
to doctors.” The technology could, for
example, help surgeons performing
brain surgery or other types of delicate
operations. “They could use that [tech-
nology] to see the information as they
do the operation,” Peyghambarian says.
John Apostolopoulos, director of the
Mobile and Immersive Experience Lab at
Hewlett-Packard (HP) Laboratories in
Palo Alto, California, believes that signal
processing will be vital to overcoming
many of the challenges telepresence
researchers currently face. “This includes
video and audio capture, noise reduction,
compression, transmission over a packet
network, packet-loss concealment, multi-
channel echo cancellation, efficient sig-

nal-processing algorithms for multicore
and GPU systems and so on,” he says. “|
believe that advances in signal processing
will continue to be central to improving
telepresence in the future.”

None of these improvements will
come too soon for Microsoft's Zhang, who
admits that he has a personal interest in
seeing sophisticated telepresence systems
becoming commonplace. “I have fre-
quent phone calls with my parents and
family members in China as well as my
research collaborators at Microsoft
Research Asia in Beijing,” he says.
“Telephony is a great invention, but
leaves much more to be desired com-
pared with a face-to-face meeting.”
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