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Abstract; The development of new generation optical infor-
mation system (i.e. optical communication, optical sensing, op-
tical signal processing, etc.) highly desires the optical compo-
nents and devices having capability for finely manipulating the
optical spectrum by fm-level in multiple dimensions (i.e. magni-
tude, phase, polarization, etc.). Only the frequency re-

sponses of such optical components and devices are accurately
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measured, the innovation and breakthrough in the related fields
can be achieved. However, there is no such instrument com-
mercially available. One of the promising solutions to achieve
high-resolution optical vector analysis (OVA) is microwave
photonics (MWP), in which, by employing the electrical-to-op-
tical and optical-to-electrical conversions, high-resolution fre-
quency sweeping and accurate magnitude and phase extraction
are realized using the mature and high-resolution microwave
technologies. Although the MWP-based OV A is attractive due
to its ultra-high resolution, there are still three key challenges,
i.e. narrow measurement range, small dynamic range and con-
siderable measurement errors. In this paper, the comprehensive
analysis on these challenges are given and the methods to extend
the measurement range, enhance the dynamic range and im-
prove the measurement accuracy are performed and discussed.

Possible future research directions are also discussed.

Key words: optical vector analysis; optical single-sideband
modulation; microwave photonics; frequency response meas-

urement; ultra-high resolution
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