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Motivation 

(Tools) There are two famous function decomposition 
methods in math: the Taylor series and the Fourier series.  
 The Fourier series developed into the Fourier spectrum, which 

was applied to signal decomposition and analysis.  
 However, because the Taylor series function cannot be solved 

without a definite functional expression, it has rarely been used in 
engineering. 

Specific engineering: 
 Knowledge of the intuitive link between the muscle activity and 

finger movement is vital for the design of commercial prosthetic 
hands that do not need user pre-training. However, this link has 
yet to be understood due to the complexity of the human hand.  
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Main idea 

Tools: 
 
 We developed a Taylor series-like relation spectrum using our 

proposed Dendrite net (DD) and applied it to the decomposition 
and analysis of models and systems. 

Specific engineering: 
 
 We decomposed the muscle-finger system into a relation 

spectrum. 
 

 We analyzed the muscle synergy and muscle coupling for the 
hand by relation spectrum. 
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Relation spectrum 

Relation spectrum of the  
muscle–finger system (example) 

The trained DD model was translated into the relation spectrum. 
Then, we analyzed the model and system by relation spectrum.  
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Muscle coupling of the hand 

We analyzed the muscle coupling for the hand by relation spectrum.  
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Contributions 

Tools: 
 
 The relation spectrum makes the online model human-readable, 

which unifies online performance and offline results.  

Specific engineering: 
 
 The findings concerning the hand contribute to the design of 

prosthetic hands. 
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Outlook  

Tools: 
 
 Although this relation spectrum and DD, like SVM, are very basic, 

they have the potential to be applied in most engineering fields. 

The relation spectrum makes the online model human-readable, which unifies 
online performance and offline results. The relation spectrum is interpreted 
according to the specific application, just like the Fourier spectrum. 
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