FFT Submenu

The commands in this submenu support frequency domain display, editing and processing. They are based on an implementation of the 2D Fast Hartley Transform (FHT) contributed by Arlo Reeves, the author of the ImageFFT spinoff of NIH Image. For 3D FHTs, check out Bob Dougherty's 3D Fast Hartley Transform plugin. 

FFT

Computes the Fourier transform and displays the power spectrum. The frequency domain image is stored as 32-bit float FHT attached to the 8-bit image that displays the power spectrum. Commands in this submenu, such as Inverse FFT, operate on the 32-bit FHT, not on the 8-bit power spectrum. All other ImageJ commands only "see" the power spectrum. 

If the mouse is over an active frequency domain (FFT) window, its location is displayed in polar coordinates. The angle is expressed in degrees, while the radius is expressed in pixels per cycle (p/c). In ImageJ 1.33i or later, the radius is expressed in [units] per cycle (e.g. mm/c) if the spatial scale of the image was defined using Analyze>Set Scale. An example is available. 

Inverse FFT

Computes the inverse Fourier transform. You can filter or mask spots on the transformed (frequency domain) image and do an inverse transform to produce an image which only contains the frequencies selected or which suppresses the frequencies selected. Use ImageJ's selection tools and fill/clear commands to draw black or white areas that mask portions of the transformed image. Black areas (pixel value=0) cause the corresponding frequences to be filtered (removed) and white areas (pixel value=255) cause the corresponding frequences to be passed. It is not, however, possible to both filter and pass during the same inverse transform. 


There is another example that demonstrates how to remove noise from images generated by a laser scanning confocal microscope. 

Redisplay Power Spectrum

Recomputes the power spectrum from the frequency domain image (32-bit FHT). This command allows you to start over if you mess up while editing the 8-bit power spectrum image. 

Bandpass Filter..

This is a built in version of Joachim Walter's FFT Filter plugin. 

Custom Filter..

This command does fourier space filtering of the active using a user-supplied image as the filter. For examples, see the FFTCustomFilterDemo and FFTRemoveStreaks macros. 

FD Math..

This command correlates, convolves or deconvolves two images. It does this by converting the images to the frequency domain, performing conjugate multiplication, multiplication or division, then converting the result back to the space domain. These three operations in the frequency domain are equivalent to correlation, convolution and deconvolution in the space domain. Refer to the DeconvolutionDemo and MotionBlurRemoval macros for an examples. 

