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Decomposition and simulation of quaternion linear canonical transform
based on parity properties
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Abstract: In the fields of signal processing and algebraic analysis, quaternions and their
transformation theory have attracted extensive attention due to their unique mathematical properties.
This paper studies the right-sided quaternion linear canonical transform (QLCT). Firstly, it introduces
the basic concepts of quaternion algebra, including the representation of quaternions, operation rules,
conjugation, and norm; and provides the definition of QLCT. Secondly, based on the parity of the
signal, it proposes the decomposition method of even and odd components of the QLCT, deeply
explores the relevant properties of this transformation, and provides proofs. Finally, taking gaussian
signals as an example, simulation experiments are conducted to verify the theoretical derivation and
demonstrate the characteristics of each component of the quaternion-valued signal and its QLCT
transformation.
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Fig.l1 The distribution of each component of the quaternion signal in spatial domain
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