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Motivation 
  Sampling theory is one of the most important mathematical 

techniques used in communication engineering, information theory, 
signal analysis, image processing, and so on. 

  The quaternions, which are hyper-complex numbers, have been 
proved to be an effective tool in quite a few applications of 
multidimensional signal processing analysis.  

  The quaternon Fourier transforms (QFTs) and the quaternion linear 
canonical transforms (QLCTs) are power tools for using the 
quaternion modeling technique. Some important theorems  
associated with QFTs and QLCTs have been studied, such as the 
inverse theorems and convolution theorems.  Front In
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Contribution 

 To study the quaternionic function sampling formulas bandlimited 
(BL) to a rectangle that is symmetric about the origin under 
various QFTs; 

 To study the quaternionic function sampling formulas BL to a 
rectangle that is not symmetric about the origin under various 
QFTs;  

 To explore not only the sampling formulas using samples of 
themselves, but also samples of the partial derivatives and 
quaternion partial and total Hilbert transforms;  

 To obtain the sampling formulas associated with various QLCTs 
using relationships between QFTs and QLCTs; 

 To estimate the truncation errors of these sampling formulas. 
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Sampling theorems for QFTs  

 If quaternionic function f(x, y) is BL to a rectangle that is symmetric 
about the origin, then the sampling formulas of f under the various 
types of QFTs are the same.  
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Sampling theorems for QLCTs  
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Sampling theorems for QLCTs  
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Sampling theorems for QLCTs  
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Truncation errors for QFT 
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Truncation errors for QLCT 
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Simulation results  
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Conclusions  

 If the quaternionic function is bandlimited to a rectangle that is 
symmetric about the origin, then the sampling formula 
associated with various QFTs is identical. 

 If the quaternionic function is bandlimited to a rectangle that is 
not symmetric about the origin, then the sampling formulas 
associated with various QFTs are different. 

 We obtain not only the sampling formulas using the samples, 
but also the sampling series using samples of the partial 
derivatives and quaternion partial and total Hilbert transforms.  

 The sampling formulas associated with various QLCTs are 
obtained by the relationships of QFTs and QLCTs. 

 The truncation errors of those sampling formulas are derived. 
 By Algorithm 1, the sampling formula is applied to color image 

reconstruction. 
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