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Table S1. High-frequency band(80-250Hz) features. 

 

 

 

 

 

 

 

 

 

Figure S1. The structure of 1D-CNN. 
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Figure S2. The structure of SEEG-Net. 

 

Table S2. Feature extraction of unfixed-length signal segment. 

Category Num Name Formula 

Time domain 
1 Energy 𝐸 =∑𝑥𝑖

2

𝑁

𝑖=1

 

2 Time 𝑡𝑖 

FT domain 

3 Maximum 𝑚𝑎𝑥 = 𝑚𝑎𝑥⁡(𝑓𝑓𝑡(𝑥𝑖)) 

4 Mean 𝑚𝑒𝑎𝑛 =
1

𝑁
∑𝑓𝑓𝑡(𝑥𝑖)

𝑁

𝑖=1

 

5 Minimum 𝑚𝑖𝑛 = 𝑚𝑖𝑛⁡(𝑓𝑓𝑡(𝑥𝑖)) 

6 Peak frequency 𝑝𝑒𝑎𝑘 = 𝑚𝑎 𝑥(𝑓𝑓𝑡(𝑥𝑖)) − 𝑚𝑖𝑛⁡(𝑓𝑓𝑡(𝑥𝑖)) 

7 Power 𝑃 =∑𝑓𝑓𝑡(𝑥𝑖
2)

𝑁

𝑖=1

 

8 Power spectral density 𝑠𝑥𝑥(𝜔) = lim
𝑇→∞

𝐸 [|𝑋̂(𝜔)|
2
] 

9 Spectral entropy 𝑆𝐸 =
−∑ 𝑃𝑖 ∙ log 𝑃𝑖

𝑁
𝑖=1

log(𝑙𝑒𝑛𝑔𝑡ℎ(𝑃𝑖))
, 𝑃 =

𝑥𝑖
∑ 𝑥𝑖
𝑁
𝑖=1

 

10 Spectrum 𝑠𝑝𝑒𝑐_𝑚𝑎𝑥 = 𝑚𝑎𝑥⁡(|𝑓𝑓𝑡(𝑥𝑖)|) 

11 Variance 

𝜎2
𝑓 =

1

𝑁
∑(𝑓𝑓𝑡(𝑥𝑖) − 𝜇)2
𝑁

𝑖=1

 

𝐿𝑖 =∑ (𝑥𝑖 − 𝜇)
𝑁

𝑖=1
 

DWT 12 Kraskov entropy 𝐾𝐸̂(𝑋) = −𝜑(𝑘) + 𝜑(𝑁) + log(𝑉𝑑) 



 

domain 

+⋯
𝑑

𝑁
∑log(2𝛿(𝑥𝑖 , 𝑘))

𝑁

𝑖=1

, 

𝑉𝑑 = 𝜋𝑑 2⁄ Γ(1 + 𝑑 2⁄ )⁄ 2𝑑⁄ , 𝑘 = 4 

13 Renyi entropy 𝑅𝐸𝛼(𝑋) =
1

1 − 𝛼
log(∑𝑝𝑖

𝛼

𝑁

𝑖=1

) , 𝛼 = 2 

14 Permutation entropy 𝑃𝐸𝐷 = −
1

log2𝐷!
∑𝑝𝑖 log2 𝑝𝑖

𝐷!

𝑖=0

, 𝐷 = 3 

15 Sample entropy 
𝑆𝑎𝐸 = − ln [

(𝑁 − 𝑘 + 1)−1∑ 𝐴𝑖
𝑘(𝑟)𝑁−𝑘+1

𝑖=1

(𝑁 −𝑚 + 1)−1∑ 𝐵𝑖
𝑚(𝑟)𝑁−𝑚+1

𝑖=1

], 

𝑚 = 2, 𝑟 = 0.2 × |𝜎|, 𝑘 = 𝑚 + 1 

16 Shannon entropy 𝑆ℎ𝐸(𝑋) = lim
𝛼→1

𝑅𝐸𝛼(𝑋) = −∑𝑝𝑖

𝑁

𝑖=1

log 𝑝𝑖 

17 Energy 𝐸 =∑𝑥𝑖
2

𝑁

𝑖=1

 

18 SVD Entropy 𝑆𝑣𝑑 = −
1

log(𝑁)
∑(

𝑠𝑗
2

∑ 𝑠𝑘
2

𝑘

)

𝑁

𝑗=1

log (
𝑠𝑗
2

∑ 𝑠𝑘
2

𝑘

) 

19 PFD 𝑃𝐷 =
log 𝑛

log 𝑛 + log (
𝑛

𝑛 + 0.4𝑁)
 

20 KFD 𝐾𝐷 =
log 𝑛

log (
𝑑
𝐿)

+ log 𝑛
 

21 HFD 𝐻𝐷 = ln(∑ 𝐿𝑚(𝑘)

𝑘

𝑚=1

) 


