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1 | INTRODUCTION

The linear canonical transform (LCT) with four parameters (a, b, ¢, d)' * has been generalized to a six parameter transform
(a,b,c,d, p.q) known as offset LCT (OLCT).*7 Due to the time shifting parameter p and frequency modulation parameter
q. the OLCT has gained more flexibility over classical LCT and hence has found wide applications in image and signal
processing (see previous studies®** %), On the other side, the convolution has some applications in various areas of
mathematics like linear algebra, numerical analysis, and signal processing. On the otherhand, correlation is an important
tool in signal processing, optics and detection applications. In the domains of LCT, Wigner-Ville distribution (WVD) and
OLCT the convolution and correlation operations and their applications have been studied (see previous studies™!'~17),

In quaternionic analysis, the quaternion Fourier transform (QFT) is the most basic and important time-frequency
analysis tool for multidimensional quaternionic signals. QFTs are most widely studied in recent years because of its wide
applications in optics and signal processing. Various properties and applications of the QFT were established in.'* !
The QFT is regarded as the generalization of the real and complex FT to the quaternionic case. As in recent times the
generalization of integral transforms to quaternion setting is popular, in this regard, the classical LCTs have generalized
to quaternion-valued signals (QLCT) by some authors, which is more effective signal processing tool than QFT due to its
extra parameters. The QLCT was firstly studied by Kou et al* including prolate spheroidal wave signals and uncertainty
principles.”® Recently, based on the (two-sided) QLCT,”**" the quaternion windowed LCT (QWLCT) and quaternion
linear canonical S-transform (QLCST) of 2D quaternion signals has been introduced in Gao and Li** and Bhat and Dar,*
which generalizes the quaternion windowed Fourier transform™ and linear canonical S-transform.”
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