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Breakthrough in high-speed
optical communication
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Researchers at PolyU’s Photonics Research Centre have
cleverly combined optics, statistics and signal processing
technology to achieve an increase in the speed of optical
communication network by 40 times, i.e. 4 trillion bits

per second.
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Vice President (Research Development),

Prof. Lu Chao of the Department of
Electronic and Information Engineering, Prof. Tam
Hwa-yaw and Dr Alan Lau Pak-tao, Chair Professor
and Assistant Professor of the Department of
Electrical Engineering respectively, this research
has resulted in the fastest optical transmission
systems with significant cost effectiveness.

J ointly undertaken by Ir Prof. Alexander Wai,

“With this breakthrough, one can download over
177-hours-worth of YouTube video in a second,”
Prof. Wai said.

The speed of optical communications largely
depends on distortions in the information signals
generated from their interactions with silicon
dioxide molecules that make up optical fibre.
However, the higher the speed of information
transmission, the more likely the signal will be
distorted. When the distortion is large enough,
detection errors occur at the receiving end. If the
information cannot be correctly transmitted, the
whole communication system becomes useless.

Currently, the most commonly deployed optical
communication systems operate at 10Gb/s, i.e.
10 billion binary digits (bits) per second. However,
the researchers found that distortions in the light

signals generated from silicon dioxide molecules
inside an optical fibre are not completely random
and have certain statistical characteristics. They
thus proposed the use of “coherent detection”,
whereby the optical signal is first converted into
an electrical signal to preserve the data being
transmitted.

In the past five years, Huawei Technologies
Co. Ltd., a leading global information and
communications technology solution provider,
has provided funding and equipment to facilitate
developing and filing patents for this leading-
edge technology. The research findings have
been published in top international journals such
as Optics Express, Photonics Technology Letters,
Journal of Lightwave Technology and Journal of
Selected Topics in Quantum Electronics.

PolyU also attracted partnerships and funding
support from other telecom giants. In September
2011, the University worked with NEC Laboratories
America in the research and manufacturing of a
new type of fibre, few-mode fibre, which supports
a triple increase in transmission speed. This
achievement has broken another world record.
Currently, PolyU is having research collaboration
with Corning Incorporated, a leading manufacturer
of optical fibres and glass materials.

Prof. Lu Chao (right) and Dr Alan Lau
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By combining knowledge on optics and statistics to
form appropriate signal processing algorithms, one
can convert a highly distorted signal (left) to a clean
and undistorted one (right). This enables higher speed
and longer distance fibre-optic transmission.
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