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Introduction Experimental ResultsOur Approach
n Frequency-Adaptive Dilated Convolution (FADC) n Visualized Results

n Quantitative Results

n Contributions

‒ New method. We introduce FADC to balance effective
bandwidth and receptive field for each position.

‒ Consistent improvement. We validate our approach through
comprehensive experiments in the semantic segmentation.

‒ In-depth analysis. We conduct an in-depth exploration of
dilated convolution using frequency analysis, reframing the
assignment of dilation as a trade-off problem that involves
balancing effective bandwidth and receptive field.

n Motivation
‒ Dilated convolution expands the receptive field without 

significantly increasing computational load, widely used in 
semantic segmentation and object detection. 

‒ However, high dilation rates limit the capture of high frequencies, 
leading to gridding artifacts and reduced performance.

‒ Increasing the dilation rate from 1 to D expands the convolution 
kernel by through zero-insertion. This scaling reduces the 
frequency response and bandwidth of the kernel to 1/D.

Author WeChat GitHub Code

The frequency distribution is spatially variant, the dilation rate 
should be adjusted to adapt to it.
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n Adaptive Dilation Rate (AdaDR)

Dynamically adjusts dilation rates based on the
feature frequency content. Small/ Large dilation
rates for high/low-frequency patches.

Decomposes convolution weights into low-
and high-frequency parts. Dynamically
adjusts low&high components to optimize
frequency response.

n Adaptive Kernel (AdaKern)

Decomposes features into different frequency
bands and dynamically weights them. It
enhances the receptive field by suppressing
high-frequency power.

n Frequency Selection (FreqSelect)


