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▪ Background: Fourier Transform and Long-term Time Series Forecasting. 

▪ Question: Do existing studies precisely interpret frequency coefficients and sufficiently consider the 

time-frequency relationships?

▪ A New Perspective: The real and imaginary parts of the frequency components can be viewed as the 

coefficients of cosine and sine basis functions at tiered frequency levels, respectively.

▪ Research Issues: Inconsistent Starting Cycles and Inconsistent Series Length Issues.

▪ Fourier Basis Mapping:

(i) embeds the discrete Fourier transform with basis functions

(ii) can enable plug-and play in various types of neural networks for better performance.

                     

Introduction



Existing methods map from: 
(i) Frequency to Frequency
(ii) Frequency to Time 
(ii) Time to Frequency

Issues:
(i) Inconsistent Series Length Issue
(ii) Inconsistent Starting Cycle Issue

Fourier basis functions :
(i) Time Dependent
(ii) Time Independent

Our method maps from:
 Time-frequency to Time

Existing Methods VS Our Method 



𝐻𝑅[𝐾] and 𝐻𝐼[𝐾] represent the real and imaginary parts of frequency components 𝐻[𝐾] 
respectively,  where 𝐾 refers to the frequency level, defined by 𝐻 𝐾 = 𝐻𝑅 𝐾 + i 𝐻𝐼[𝐾]

▪ The Inverse Discrete Fourier Transform in terms of the basis functions: 

▪ The relationships between the real and imaginary components : 

Mathematical Formula



Case I: 𝑋and 𝑌 have the 
same frequency and 
series length but 
different starting cycles.

Case II: 𝑋and 𝑌 have 
almost the same 
frequency and starting 
cycles but different series 
lengths.

Inconsistent Starting Cycles and Inconsistent Series Length Issues



Fourier Basis Mapping (FBM)



Comparison:

1. FBM-L vs Linear network
2. FBM-NL vs MLP-based networks 
3. FBM-NP VS Transformer-based 

networks
4. FBM variants vs. Fourier-based 

networks

Experiment Results



THANK YOU!
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