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Unit 3: Image Transforms (08) 
2D-DFT, FFT, DCT, the KL Transform, Walsh / Hadamard Transform, 

Haar Transform, slant Transform , Basics of wavelet transform. 
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BASIC GEOMETRIC TRANSFORMATIONS 

 

Transform theory plays a fundamental role in image processing, as working with 

the transform of an image instead of the image itself may give us more insight into 

the properties of the image. Two dimensional transforms are applied to image  

enhancement, restoration, encoding and description. 

 

UNITARY TRANSFORMS 
One dimensional signals 
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Two dimensional signals (images) 
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   Original image and DWT decomposed image 
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An example of a discrete wavelet transform on an image is shown in Figure above. On 

the left is the original image data, and on the right are the coefficients after a single pass of 

the wavelet transform. The low-pass data is the recognizable portion of the image in the 

upper left corner. The high-pass components are almost invisible because image data contains 

mostly low frequency information. 

 

The Kronecker Product  

The Kronecker product has some of the same properties as conventional matrix 

multiplication. Both products follow the same properties for multiplication with a scalar. 

Also, both products are associative and they share the distributive property with conventional 

matrix addition. Furthermore, multiplying any matrix by the zero matrix yields the zero 

matrix. However, these two types of multiplication have many distinctions, such as results 

associated with taking transposes and inverses. Specifically, when taking the transpose or 

inverse of a conventional product of two matrices, the order of the matrices is reversed. In 

contrast, the transpose or inverse of a Kronecker product preserves the order of the two 

matrices.  
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