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Key Takeaways

Key Takeaway #1

Multi-scale nonlinear invariants 
can model the electrodynamics of 

the brain using EEG

Key Takeaway #2

Patients with Benign Childhood Epilepsy 
with Centrotemporal Spikes can be 

identified even during interictal periods.

Key Takeaway #3

The epileptic (centrotemporal) region of 
the brain can be identified by large 

differences in sample entropy, trapping 
time, Lmax and Lmean.

Goal

Discover a Digital Biomarker 

for Benign Childhood Epilepsy with 

Centrotemporal Spikes
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Signal Processing

What’s Next?

Results

Epileptologist Review Epileptologist Review

Diagnosis codes All patients with normal EEG

Confirm selected EEG corresponds to BECTS Confirm EEG is normal

31 patients 31 patients

75 patients

75 patients 44 patients

This study evaluates thirty one epilepsy patients and thirty one controls seen at a Boston Children’s Hospital tertiary epilepsy 
center. All patients underwent clinical note and EEG report review. EEG intervals without spikes were selected by an epileptologist. 

EEG with awake 

and sleep intervals

Clinical Notes Review
BECTS, not other

Final diagnosis of BECTS
EEG Report 

111 patients

Clinical Notes Review
No other form of epilepsy

EEG Report 
Normal EEG 

53 patients 34 patients

ControlsBECTS Patients
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St+1 = F{St}+ Et
<latexit sha1_base64="emzmlFxVOXJDXkiyOfJVstJHH+A=">AAACBnicbZDLSgMxFIbP1Futt1GXIoQWQSiUGTe6EYqiuKxoL9AZSyZN29DMhSQjlGFWbnwMt25cKOLWZ3Dn25hpu9DWHwJf/nMOyfm9iDOpLOvbyC0sLi2v5FcLa+sbm1vm9k5DhrEgtE5CHoqWhyXlLKB1xRSnrUhQ7HucNr3heVZv3lMhWRjcqlFEXR/3A9ZjBCttdcz9m7tEle309BI5CcouKXJSVEYXGXbMklWxxkLzYE+hVC065ScAqHXML6cbktingSIcS9m2rUi5CRaKEU7TghNLGmEyxH3a1hhgn0o3Ga+RogPtdFEvFPoECo3d3xMJ9qUc+Z7u9LEayNlaZv5Xa8eqd+ImLIhiRQMyeagXc6RClGWCukxQovhIAyaC6b8iMsACE6WTK+gQ7NmV56FxVLGtin2t0ziDifKwB0U4BBuOoQpXUIM6EHiAZ3iFN+PReDHejY9Ja86YzuzCHxmfP+gSmPU=</latexit><latexit sha1_base64="Lfbwi8sz5d4Rayw05VEUKVmNvNA=">AAACBnicbZBNS8MwGMdTX+d8q3oUIWwIwmC0XvQiDEXxONG9wFpHmqVbWJqWJBVK6cmLH8Av4cWDIl79DN72bUy3HXTzD4Ff/s/zkDx/L2JUKssaGQuLS8srq4W14vrG5ta2ubPblGEsMGngkIWi7SFJGOWkoahipB0JggKPkZY3vMjrrQciJA35nUoi4gaoz6lPMVLa6poHt/epqtjZ2RV0UphfMuhksAIvc+yaZatqjQXnwZ5CuVZyKs+jWlLvmt9OL8RxQLjCDEnZsa1IuSkSimJGsqITSxIhPER90tHIUUCkm47XyOChdnrQD4U+XMGx+3siRYGUSeDpzgCpgZyt5eZ/tU6s/FM3pTyKFeF48pAfM6hCmGcCe1QQrFiiAWFB9V8hHiCBsNLJFXUI9uzK89A8rtpW1b7RaZyDiQpgH5TAEbDBCaiBa1AHDYDBI3gBb+DdeDJejQ/jc9K6YExn9sAfGV8/8Xyaew==</latexit><latexit sha1_base64="Lfbwi8sz5d4Rayw05VEUKVmNvNA=">AAACBnicbZBNS8MwGMdTX+d8q3oUIWwIwmC0XvQiDEXxONG9wFpHmqVbWJqWJBVK6cmLH8Av4cWDIl79DN72bUy3HXTzD4Ff/s/zkDx/L2JUKssaGQuLS8srq4W14vrG5ta2ubPblGEsMGngkIWi7SFJGOWkoahipB0JggKPkZY3vMjrrQciJA35nUoi4gaoz6lPMVLa6poHt/epqtjZ2RV0UphfMuhksAIvc+yaZatqjQXnwZ5CuVZyKs+jWlLvmt9OL8RxQLjCDEnZsa1IuSkSimJGsqITSxIhPER90tHIUUCkm47XyOChdnrQD4U+XMGx+3siRYGUSeDpzgCpgZyt5eZ/tU6s/FM3pTyKFeF48pAfM6hCmGcCe1QQrFiiAWFB9V8hHiCBsNLJFXUI9uzK89A8rtpW1b7RaZyDiQpgH5TAEbDBCaiBa1AHDYDBI3gBb+DdeDJejQ/jc9K6YExn9sAfGV8/8Xyaew==</latexit><latexit sha1_base64="XkMvx8YO1f/GfYtSrSS7oRaEk0A=">AAACBnicbZDLSgMxFIbP1Futt1GXIgSLIBTKjBvdCEVRXFa0F+iMJZNm2tDMhSQjlGFWbnwVNy4UceszuPNtzLRdaOsPgS//OYfk/F7MmVSW9W0UFhaXlleKq6W19Y3NLXN7pymjRBDaIBGPRNvDknIW0oZiitN2LCgOPE5b3vAir7ceqJAsCu/UKKZugPsh8xnBSltdc//2PlUVOzu7Qk6K8kuGnAxV0GWOXbNsVa2x0DzYUyjDVPWu+eX0IpIENFSEYyk7thUrN8VCMcJpVnISSWNMhrhPOxpDHFDppuM1MnSonR7yI6FPqNDY/T2R4kDKUeDpzgCrgZyt5eZ/tU6i/FM3ZWGcKBqSyUN+wpGKUJ4J6jFBieIjDZgIpv+KyAALTJROrqRDsGdXnofmcdW2qvaNVa6dT+Mowh4cwBHYcAI1uIY6NIDAIzzDK7wZT8aL8W58TFoLxnRmF/7I+PwB1ZOXbA==</latexit>

State at time t+ 1
<latexit sha1_base64="qVPBcIgO2R8WxMD4ty2eK+dqqTc=">AAAB/HicbVDLSgNBEJz1GeNrNUcvg4kgCGE3Fz0GvXiMaB6QLGF20kmGzD6Y6RWWJf6KFw+KePVDvPk3TpI9aGJBQ1HVTXeXH0uh0XG+rbX1jc2t7cJOcXdv/+DQPjpu6ShRHJo8kpHq+EyDFCE0UaCETqyABb6Etj+5mfntR1BaROEDpjF4ARuFYig4QyP17dI9MgTKkKIIgFbwwq307bJTdeagq8TNSZnkaPTtr94g4kkAIXLJtO66ToxexhQKLmFa7CUaYsYnbARdQ0MWgPay+fFTemaUAR1GylSIdK7+nshYoHUa+KYzYDjWy95M/M/rJji88jIRxglCyBeLhomkGNFZEnQgFHCUqSGMK2FupXzMFONo8iqaENzll1dJq1Z1nap7VyvXr/M4CuSEnJJz4pJLUie3pEGahJOUPJNX8mY9WS/Wu/WxaF2z8pkS+QPr8weRaJNk</latexit><latexit sha1_base64="qVPBcIgO2R8WxMD4ty2eK+dqqTc=">AAAB/HicbVDLSgNBEJz1GeNrNUcvg4kgCGE3Fz0GvXiMaB6QLGF20kmGzD6Y6RWWJf6KFw+KePVDvPk3TpI9aGJBQ1HVTXeXH0uh0XG+rbX1jc2t7cJOcXdv/+DQPjpu6ShRHJo8kpHq+EyDFCE0UaCETqyABb6Etj+5mfntR1BaROEDpjF4ARuFYig4QyP17dI9MgTKkKIIgFbwwq307bJTdeagq8TNSZnkaPTtr94g4kkAIXLJtO66ToxexhQKLmFa7CUaYsYnbARdQ0MWgPay+fFTemaUAR1GylSIdK7+nshYoHUa+KYzYDjWy95M/M/rJji88jIRxglCyBeLhomkGNFZEnQgFHCUqSGMK2FupXzMFONo8iqaENzll1dJq1Z1nap7VyvXr/M4CuSEnJJz4pJLUie3pEGahJOUPJNX8mY9WS/Wu/WxaF2z8pkS+QPr8weRaJNk</latexit><latexit sha1_base64="qVPBcIgO2R8WxMD4ty2eK+dqqTc=">AAAB/HicbVDLSgNBEJz1GeNrNUcvg4kgCGE3Fz0GvXiMaB6QLGF20kmGzD6Y6RWWJf6KFw+KePVDvPk3TpI9aGJBQ1HVTXeXH0uh0XG+rbX1jc2t7cJOcXdv/+DQPjpu6ShRHJo8kpHq+EyDFCE0UaCETqyABb6Etj+5mfntR1BaROEDpjF4ARuFYig4QyP17dI9MgTKkKIIgFbwwq307bJTdeagq8TNSZnkaPTtr94g4kkAIXLJtO66ToxexhQKLmFa7CUaYsYnbARdQ0MWgPay+fFTemaUAR1GylSIdK7+nshYoHUa+KYzYDjWy95M/M/rJji88jIRxglCyBeLhomkGNFZEnQgFHCUqSGMK2FupXzMFONo8iqaENzll1dJq1Z1nap7VyvXr/M4CuSEnJJz4pJLUie3pEGahJOUPJNX8mY9WS/Wu/WxaF2z8pkS+QPr8weRaJNk</latexit><latexit sha1_base64="qVPBcIgO2R8WxMD4ty2eK+dqqTc=">AAAB/HicbVDLSgNBEJz1GeNrNUcvg4kgCGE3Fz0GvXiMaB6QLGF20kmGzD6Y6RWWJf6KFw+KePVDvPk3TpI9aGJBQ1HVTXeXH0uh0XG+rbX1jc2t7cJOcXdv/+DQPjpu6ShRHJo8kpHq+EyDFCE0UaCETqyABb6Etj+5mfntR1BaROEDpjF4ARuFYig4QyP17dI9MgTKkKIIgFbwwq307bJTdeagq8TNSZnkaPTtr94g4kkAIXLJtO66ToxexhQKLmFa7CUaYsYnbARdQ0MWgPay+fFTemaUAR1GylSIdK7+nshYoHUa+KYzYDjWy95M/M/rJji88jIRxglCyBeLhomkGNFZEnQgFHCUqSGMK2FupXzMFONo8iqaENzll1dJq1Z1nap7VyvXr/M4CuSEnJJz4pJLUie3pEGahJOUPJNX8mY9WS/Wu/WxaF2z8pkS+QPr8weRaJNk</latexit>

External sensory input
<latexit sha1_base64="wQ5gi1FSSKyyaD8vbWqoYo8YQx8=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FSSXvRYFMFjBfsBbSib7aRdutmE3Y0YYg/+FS8eFPHq3/Dmv3Gb5qCtDwYe780wM8+POVPacb6t0srq2vpGebOytb2zu2fvH7RVlEgKLRrxSHZ9ooAzAS3NNIduLIGEPoeOP7ma+Z17kIpF4k6nMXghGQkWMEq0kQb20fWDBikIxwqEimSKmYgTPbCrTs3JgZeJW5AqKtAc2F/9YUSTEISmnCjVc51YexmRmlEO00o/URATOiEj6BkqSAjKy/L7p/jUKEMcRNKU0DhXf09kJFQqDX3TGRI9VoveTPzP6yU6uPCy/CMQdL4oSDjWEZ6FgYdMAtU8NYRQycytmI6JJNRkoiomBHfx5WXSrtdcp+be1quNyyKOMjpGJ+gMuegcNdANaqIWougRPaNX9GY9WS/Wu/Uxby1Zxcwh+gPr8wdYf5ZL</latexit><latexit sha1_base64="wQ5gi1FSSKyyaD8vbWqoYo8YQx8=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FSSXvRYFMFjBfsBbSib7aRdutmE3Y0YYg/+FS8eFPHq3/Dmv3Gb5qCtDwYe780wM8+POVPacb6t0srq2vpGebOytb2zu2fvH7RVlEgKLRrxSHZ9ooAzAS3NNIduLIGEPoeOP7ma+Z17kIpF4k6nMXghGQkWMEq0kQb20fWDBikIxwqEimSKmYgTPbCrTs3JgZeJW5AqKtAc2F/9YUSTEISmnCjVc51YexmRmlEO00o/URATOiEj6BkqSAjKy/L7p/jUKEMcRNKU0DhXf09kJFQqDX3TGRI9VoveTPzP6yU6uPCy/CMQdL4oSDjWEZ6FgYdMAtU8NYRQycytmI6JJNRkoiomBHfx5WXSrtdcp+be1quNyyKOMjpGJ+gMuegcNdANaqIWougRPaNX9GY9WS/Wu/Uxby1Zxcwh+gPr8wdYf5ZL</latexit><latexit sha1_base64="wQ5gi1FSSKyyaD8vbWqoYo8YQx8=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FSSXvRYFMFjBfsBbSib7aRdutmE3Y0YYg/+FS8eFPHq3/Dmv3Gb5qCtDwYe780wM8+POVPacb6t0srq2vpGebOytb2zu2fvH7RVlEgKLRrxSHZ9ooAzAS3NNIduLIGEPoeOP7ma+Z17kIpF4k6nMXghGQkWMEq0kQb20fWDBikIxwqEimSKmYgTPbCrTs3JgZeJW5AqKtAc2F/9YUSTEISmnCjVc51YexmRmlEO00o/URATOiEj6BkqSAjKy/L7p/jUKEMcRNKU0DhXf09kJFQqDX3TGRI9VoveTPzP6yU6uPCy/CMQdL4oSDjWEZ6FgYdMAtU8NYRQycytmI6JJNRkoiomBHfx5WXSrtdcp+be1quNyyKOMjpGJ+gMuegcNdANaqIWougRPaNX9GY9WS/Wu/Uxby1Zxcwh+gPr8wdYf5ZL</latexit><latexit sha1_base64="wQ5gi1FSSKyyaD8vbWqoYo8YQx8=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FSSXvRYFMFjBfsBbSib7aRdutmE3Y0YYg/+FS8eFPHq3/Dmv3Gb5qCtDwYe780wM8+POVPacb6t0srq2vpGebOytb2zu2fvH7RVlEgKLRrxSHZ9ooAzAS3NNIduLIGEPoeOP7ma+Z17kIpF4k6nMXghGQkWMEq0kQb20fWDBikIxwqEimSKmYgTPbCrTs3JgZeJW5AqKtAc2F/9YUSTEISmnCjVc51YexmRmlEO00o/URATOiEj6BkqSAjKy/L7p/jUKEMcRNKU0DhXf09kJFQqDX3TGRI9VoveTPzP6yU6uPCy/CMQdL4oSDjWEZ6FgYdMAtU8NYRQycytmI6JJNRkoiomBHfx5WXSrtdcp+be1quNyyKOMjpGJ+gMuegcNdANaqIWougRPaNX9GY9WS/Wu/Uxby1Zxcwh+gPr8wdYf5ZL</latexit>

Update function
<latexit sha1_base64="bpDcPkIvBK8DNay2N5pqexkW86k=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0l60WPRi8cK9gPaUDabSbt0swm7m0IJ/SdePCji1X/izX/j9uOgrQ8GHu/NMDMvzATXxvO+ndLW9s7uXnm/cnB4dHzinp61dZorhi2WilR1Q6pRcIktw43AbqaQJqHATji+n/udCSrNU/lkphkGCR1KHnNGjZUGrtvKImqQxLlkc4UM3KpX8xYgm8RfkSqs0By4X/0oZXmC0jBBte75XmaCgirDmcBZpZ9rzCgb0yH2LJU0QR0Ui8tn5MoqEYlTZUsaslB/TxQ00XqahLYzoWak1725+J/Xy018GxRcZrlByZaL4lwQk5J5DCTiCpkRU0soU9zeStiIKsqMDatiQ/DXX94k7XrN92r+Y73auFvFUYYLuIRr8OEGGvAATWgBgwk8wyu8OYXz4rw7H8vWkrOaOYc/cD5/ACYZk1I=</latexit><latexit sha1_base64="bpDcPkIvBK8DNay2N5pqexkW86k=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0l60WPRi8cK9gPaUDabSbt0swm7m0IJ/SdePCji1X/izX/j9uOgrQ8GHu/NMDMvzATXxvO+ndLW9s7uXnm/cnB4dHzinp61dZorhi2WilR1Q6pRcIktw43AbqaQJqHATji+n/udCSrNU/lkphkGCR1KHnNGjZUGrtvKImqQxLlkc4UM3KpX8xYgm8RfkSqs0By4X/0oZXmC0jBBte75XmaCgirDmcBZpZ9rzCgb0yH2LJU0QR0Ui8tn5MoqEYlTZUsaslB/TxQ00XqahLYzoWak1725+J/Xy018GxRcZrlByZaL4lwQk5J5DCTiCpkRU0soU9zeStiIKsqMDatiQ/DXX94k7XrN92r+Y73auFvFUYYLuIRr8OEGGvAATWgBgwk8wyu8OYXz4rw7H8vWkrOaOYc/cD5/ACYZk1I=</latexit><latexit sha1_base64="bpDcPkIvBK8DNay2N5pqexkW86k=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0l60WPRi8cK9gPaUDabSbt0swm7m0IJ/SdePCji1X/izX/j9uOgrQ8GHu/NMDMvzATXxvO+ndLW9s7uXnm/cnB4dHzinp61dZorhi2WilR1Q6pRcIktw43AbqaQJqHATji+n/udCSrNU/lkphkGCR1KHnNGjZUGrtvKImqQxLlkc4UM3KpX8xYgm8RfkSqs0By4X/0oZXmC0jBBte75XmaCgirDmcBZpZ9rzCgb0yH2LJU0QR0Ui8tn5MoqEYlTZUsaslB/TxQ00XqahLYzoWak1725+J/Xy018GxRcZrlByZaL4lwQk5J5DCTiCpkRU0soU9zeStiIKsqMDatiQ/DXX94k7XrN92r+Y73auFvFUYYLuIRr8OEGGvAATWgBgwk8wyu8OYXz4rw7H8vWkrOaOYc/cD5/ACYZk1I=</latexit><latexit sha1_base64="bpDcPkIvBK8DNay2N5pqexkW86k=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0l60WPRi8cK9gPaUDabSbt0swm7m0IJ/SdePCji1X/izX/j9uOgrQ8GHu/NMDMvzATXxvO+ndLW9s7uXnm/cnB4dHzinp61dZorhi2WilR1Q6pRcIktw43AbqaQJqHATji+n/udCSrNU/lkphkGCR1KHnNGjZUGrtvKImqQxLlkc4UM3KpX8xYgm8RfkSqs0By4X/0oZXmC0jBBte75XmaCgirDmcBZpZ9rzCgb0yH2LJU0QR0Ui8tn5MoqEYlTZUsaslB/TxQ00XqahLYzoWak1725+J/Xy018GxRcZrlByZaL4lwQk5J5DCTiCpkRU0soU9zeStiIKsqMDatiQ/DXX94k7XrN92r+Y73auFvFUYYLuIRr8OEGGvAATWgBgwk8wyu8OYXz4rw7H8vWkrOaOYc/cD5/ACYZk1I=</latexit>

(based on neural connectivity,
<latexit sha1_base64="IU86D8nwGy/fVqz6c9zfIRoq47Y=">AAACCHicbVC7SgNBFJ31GeNr1dLCwSCkkLCbRsugjWUE84BkCbOT2WTI7Mwyj8CypLTxV2wsFLH1E+z8G2eTLTTxwMDhnHuZe06YMKq05307a+sbm1vbpZ3y7t7+waF7dNxWwkhMWlgwIbshUoRRTlqaaka6iSQoDhnphJPb3O9MiVRU8AedJiSI0YjTiGKkrTRwz6r59hAKDjkxEjGIBecEazqlOr2EA7fi1bw54CrxC1IBBZoD96s/FNjEhGvMkFI930t0kCGpKWZkVu4bRRKEJ2hEepZyFBMVZPMgM3hh8lsiIe3jGs7V3xsZipVK49BOxkiP1bKXi/95PaOj6yCjPDGacLz4KDIMagHzVuCQSpuZpZYgLKm9FeIxkghr213ZluAvR14l7XrN92r+fb3SuCnqKIFTcA6qwAdXoAHuQBO0AAaP4Bm8gjfnyXlx3p2PxeiaU+ycgD9wPn8A1rOZNQ==</latexit><latexit sha1_base64="IU86D8nwGy/fVqz6c9zfIRoq47Y=">AAACCHicbVC7SgNBFJ31GeNr1dLCwSCkkLCbRsugjWUE84BkCbOT2WTI7Mwyj8CypLTxV2wsFLH1E+z8G2eTLTTxwMDhnHuZe06YMKq05307a+sbm1vbpZ3y7t7+waF7dNxWwkhMWlgwIbshUoRRTlqaaka6iSQoDhnphJPb3O9MiVRU8AedJiSI0YjTiGKkrTRwz6r59hAKDjkxEjGIBecEazqlOr2EA7fi1bw54CrxC1IBBZoD96s/FNjEhGvMkFI930t0kCGpKWZkVu4bRRKEJ2hEepZyFBMVZPMgM3hh8lsiIe3jGs7V3xsZipVK49BOxkiP1bKXi/95PaOj6yCjPDGacLz4KDIMagHzVuCQSpuZpZYgLKm9FeIxkghr213ZluAvR14l7XrN92r+fb3SuCnqKIFTcA6qwAdXoAHuQBO0AAaP4Bm8gjfnyXlx3p2PxeiaU+ycgD9wPn8A1rOZNQ==</latexit><latexit sha1_base64="IU86D8nwGy/fVqz6c9zfIRoq47Y=">AAACCHicbVC7SgNBFJ31GeNr1dLCwSCkkLCbRsugjWUE84BkCbOT2WTI7Mwyj8CypLTxV2wsFLH1E+z8G2eTLTTxwMDhnHuZe06YMKq05307a+sbm1vbpZ3y7t7+waF7dNxWwkhMWlgwIbshUoRRTlqaaka6iSQoDhnphJPb3O9MiVRU8AedJiSI0YjTiGKkrTRwz6r59hAKDjkxEjGIBecEazqlOr2EA7fi1bw54CrxC1IBBZoD96s/FNjEhGvMkFI930t0kCGpKWZkVu4bRRKEJ2hEepZyFBMVZPMgM3hh8lsiIe3jGs7V3xsZipVK49BOxkiP1bKXi/95PaOj6yCjPDGacLz4KDIMagHzVuCQSpuZpZYgLKm9FeIxkghr213ZluAvR14l7XrN92r+fb3SuCnqKIFTcA6qwAdXoAHuQBO0AAaP4Bm8gjfnyXlx3p2PxeiaU+ycgD9wPn8A1rOZNQ==</latexit><latexit sha1_base64="IU86D8nwGy/fVqz6c9zfIRoq47Y=">AAACCHicbVC7SgNBFJ31GeNr1dLCwSCkkLCbRsugjWUE84BkCbOT2WTI7Mwyj8CypLTxV2wsFLH1E+z8G2eTLTTxwMDhnHuZe06YMKq05307a+sbm1vbpZ3y7t7+waF7dNxWwkhMWlgwIbshUoRRTlqaaka6iSQoDhnphJPb3O9MiVRU8AedJiSI0YjTiGKkrTRwz6r59hAKDjkxEjGIBecEazqlOr2EA7fi1bw54CrxC1IBBZoD96s/FNjEhGvMkFI930t0kCGpKWZkVu4bRRKEJ2hEepZyFBMVZPMgM3hh8lsiIe3jGs7V3xsZipVK49BOxkiP1bKXi/95PaOj6yCjPDGacLz4KDIMagHzVuCQSpuZpZYgLKm9FeIxkghr213ZluAvR14l7XrN92r+fb3SuCnqKIFTcA6qwAdXoAHuQBO0AAaP4Bm8gjfnyXlx3p2PxeiaU+ycgD9wPn8A1rOZNQ==</latexit>

neurotransmitters)
<latexit sha1_base64="Ud+ElvA6DYiIhKcEzYwPXDAPIMo=">AAAB+3icbVDLSsNAFJ3UV62vWJdugkXQTUm60WXRjcsK9gFtKJPppB06jzBzI5bQX3HjQhG3/og7/8ZJm4W2Hhg4nHMu986JEs4M+P63U9rY3NreKe9W9vYPDo/c42rHqFQT2iaKK92LsKGcSdoGBpz2Ek2xiDjtRtPb3O8+Um2Ykg8wS2go8FiymBEMVhq6VUlTrUBjaQQDsMnLoVvz6/4C3joJClJDBVpD92swUiQVVALh2Jh+4CcQZlgDI5zOK4PU0ASTKR7TvqUSC2rCbHH73Du3ysiLlbZPgrdQf09kWBgzE5FNCgwTs+rl4n9eP4X4OsyYTFKgkiwXxSn3QHl5Ed6IaUqAzyzBRDN7q0cmWGOSl1CxJQSrX14nnUY98OvBfaPWvCnqKKNTdIYuUICuUBPdoRZqI4Ke0DN6RW/O3Hlx3p2PZbTkFDMn6A+czx+/0pTf</latexit><latexit sha1_base64="Ud+ElvA6DYiIhKcEzYwPXDAPIMo=">AAAB+3icbVDLSsNAFJ3UV62vWJdugkXQTUm60WXRjcsK9gFtKJPppB06jzBzI5bQX3HjQhG3/og7/8ZJm4W2Hhg4nHMu986JEs4M+P63U9rY3NreKe9W9vYPDo/c42rHqFQT2iaKK92LsKGcSdoGBpz2Ek2xiDjtRtPb3O8+Um2Ykg8wS2go8FiymBEMVhq6VUlTrUBjaQQDsMnLoVvz6/4C3joJClJDBVpD92swUiQVVALh2Jh+4CcQZlgDI5zOK4PU0ASTKR7TvqUSC2rCbHH73Du3ysiLlbZPgrdQf09kWBgzE5FNCgwTs+rl4n9eP4X4OsyYTFKgkiwXxSn3QHl5Ed6IaUqAzyzBRDN7q0cmWGOSl1CxJQSrX14nnUY98OvBfaPWvCnqKKNTdIYuUICuUBPdoRZqI4Ke0DN6RW/O3Hlx3p2PZbTkFDMn6A+czx+/0pTf</latexit><latexit sha1_base64="Ud+ElvA6DYiIhKcEzYwPXDAPIMo=">AAAB+3icbVDLSsNAFJ3UV62vWJdugkXQTUm60WXRjcsK9gFtKJPppB06jzBzI5bQX3HjQhG3/og7/8ZJm4W2Hhg4nHMu986JEs4M+P63U9rY3NreKe9W9vYPDo/c42rHqFQT2iaKK92LsKGcSdoGBpz2Ek2xiDjtRtPb3O8+Um2Ykg8wS2go8FiymBEMVhq6VUlTrUBjaQQDsMnLoVvz6/4C3joJClJDBVpD92swUiQVVALh2Jh+4CcQZlgDI5zOK4PU0ASTKR7TvqUSC2rCbHH73Du3ysiLlbZPgrdQf09kWBgzE5FNCgwTs+rl4n9eP4X4OsyYTFKgkiwXxSn3QHl5Ed6IaUqAzyzBRDN7q0cmWGOSl1CxJQSrX14nnUY98OvBfaPWvCnqKKNTdIYuUICuUBPdoRZqI4Ke0DN6RW/O3Hlx3p2PZbTkFDMn6A+czx+/0pTf</latexit><latexit sha1_base64="Ud+ElvA6DYiIhKcEzYwPXDAPIMo=">AAAB+3icbVDLSsNAFJ3UV62vWJdugkXQTUm60WXRjcsK9gFtKJPppB06jzBzI5bQX3HjQhG3/og7/8ZJm4W2Hhg4nHMu986JEs4M+P63U9rY3NreKe9W9vYPDo/c42rHqFQT2iaKK92LsKGcSdoGBpz2Ek2xiDjtRtPb3O8+Um2Ykg8wS2go8FiymBEMVhq6VUlTrUBjaQQDsMnLoVvz6/4C3joJClJDBVpD92swUiQVVALh2Jh+4CcQZlgDI5zOK4PU0ASTKR7TvqUSC2rCbHH73Du3ysiLlbZPgrdQf09kWBgzE5FNCgwTs+rl4n9eP4X4OsyYTFKgkiwXxSn3QHl5Ed6IaUqAzyzBRDN7q0cmWGOSl1CxJQSrX14nnUY98OvBfaPWvCnqKKNTdIYuUICuUBPdoRZqI4Ke0DN6RW/O3Hlx3p2PZbTkFDMn6A+czx+/0pTf</latexit>

The brain is a complex dynamical system.

Nonlinear invariants that 
quantify the trajectory

C3
<latexit sha1_base64="fwoPMRvcRI6YTIB2U+lR6+zw2ig="></latexit><latexit sha1_base64="fwoPMRvcRI6YTIB2U+lR6+zw2ig="></latexit><latexit sha1_base64="fwoPMRvcRI6YTIB2U+lR6+zw2ig="></latexit><latexit sha1_base64="fwoPMRvcRI6YTIB2U+lR6+zw2ig="></latexit>

C4<latexit sha1_base64="YpnjI3I+xBemX5tM3FSyt5gx/yQ="></latexit><latexit sha1_base64="YpnjI3I+xBemX5tM3FSyt5gx/yQ="></latexit><latexit sha1_base64="YpnjI3I+xBemX5tM3FSyt5gx/yQ="></latexit><latexit sha1_base64="YpnjI3I+xBemX5tM3FSyt5gx/yQ="></latexit>

Cz
<latexit sha1_base64="4ehNRCj/vzi7Wc+foAFZigqzX2s="></latexit><latexit sha1_base64="4ehNRCj/vzi7Wc+foAFZigqzX2s="></latexit><latexit sha1_base64="4ehNRCj/vzi7Wc+foAFZigqzX2s="></latexit><latexit sha1_base64="4ehNRCj/vzi7Wc+foAFZigqzX2s="></latexit>

F3
<latexit sha1_base64="zciDnD8n9ClfnEMcwPh7JwD+KOI="></latexit><latexit sha1_base64="zciDnD8n9ClfnEMcwPh7JwD+KOI="></latexit><latexit sha1_base64="zciDnD8n9ClfnEMcwPh7JwD+KOI="></latexit><latexit sha1_base64="zciDnD8n9ClfnEMcwPh7JwD+KOI="></latexit>

F4<latexit sha1_base64="tKQqcCZFQOJMYxVL/6HmJHfgrW0="></latexit><latexit sha1_base64="tKQqcCZFQOJMYxVL/6HmJHfgrW0="></latexit><latexit sha1_base64="tKQqcCZFQOJMYxVL/6HmJHfgrW0="></latexit><latexit sha1_base64="tKQqcCZFQOJMYxVL/6HmJHfgrW0="></latexit>

F7
<latexit sha1_base64="5znK+ZnCmUxgvTAyumzoOpEbN9c="></latexit><latexit sha1_base64="5znK+ZnCmUxgvTAyumzoOpEbN9c="></latexit><latexit sha1_base64="5znK+ZnCmUxgvTAyumzoOpEbN9c="></latexit><latexit sha1_base64="5znK+ZnCmUxgvTAyumzoOpEbN9c="></latexit>

F8
<latexit sha1_base64="gpp+RUNhjZHbazc9zc4sepmHOFs="></latexit><latexit sha1_base64="gpp+RUNhjZHbazc9zc4sepmHOFs="></latexit><latexit sha1_base64="gpp+RUNhjZHbazc9zc4sepmHOFs="></latexit><latexit sha1_base64="gpp+RUNhjZHbazc9zc4sepmHOFs="></latexit>

Fp1
<latexit sha1_base64="Ekj02wPC7SxkGk9W4jNBpINkmVM="></latexit><latexit sha1_base64="Ekj02wPC7SxkGk9W4jNBpINkmVM="></latexit><latexit sha1_base64="Ekj02wPC7SxkGk9W4jNBpINkmVM="></latexit><latexit sha1_base64="Ekj02wPC7SxkGk9W4jNBpINkmVM="></latexit>

Fp2
<latexit sha1_base64="IOpNp53H+QY9ASzqP8dfB/4Lfow="></latexit><latexit sha1_base64="IOpNp53H+QY9ASzqP8dfB/4Lfow="></latexit><latexit sha1_base64="IOpNp53H+QY9ASzqP8dfB/4Lfow="></latexit><latexit sha1_base64="IOpNp53H+QY9ASzqP8dfB/4Lfow="></latexit>

Fz
<latexit sha1_base64="YFNt0IKsOXuv3guFI/PEziRWpb0="></latexit><latexit sha1_base64="YFNt0IKsOXuv3guFI/PEziRWpb0="></latexit><latexit sha1_base64="YFNt0IKsOXuv3guFI/PEziRWpb0="></latexit><latexit sha1_base64="YFNt0IKsOXuv3guFI/PEziRWpb0="></latexit>

O1<latexit sha1_base64="Z00cSNE1G6e25R3Oz9WUV3s6Xrs="></latexit><latexit sha1_base64="Z00cSNE1G6e25R3Oz9WUV3s6Xrs="></latexit><latexit sha1_base64="Z00cSNE1G6e25R3Oz9WUV3s6Xrs="></latexit><latexit sha1_base64="Z00cSNE1G6e25R3Oz9WUV3s6Xrs="></latexit>

O2<latexit sha1_base64="1hSvxDiGKIcWNVpLwS+Qc3khHIg="></latexit><latexit sha1_base64="1hSvxDiGKIcWNVpLwS+Qc3khHIg="></latexit><latexit sha1_base64="1hSvxDiGKIcWNVpLwS+Qc3khHIg="></latexit><latexit sha1_base64="1hSvxDiGKIcWNVpLwS+Qc3khHIg="></latexit>

Oz
<latexit sha1_base64="Qfddr23WJR0FoceOxoI43lLD9hg="></latexit><latexit sha1_base64="Qfddr23WJR0FoceOxoI43lLD9hg="></latexit><latexit sha1_base64="Qfddr23WJR0FoceOxoI43lLD9hg="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="J+gX15ticKw12PsQDqsfVIRI6EM="></latexit><latexit sha1_base64="J+gX15ticKw12PsQDqsfVIRI6EM="></latexit><latexit sha1_base64="Y+ZV2mjo34ASvu5UtnJun3eG+pE="></latexit><latexit sha1_base64="Qfddr23WJR0FoceOxoI43lLD9hg="></latexit><latexit sha1_base64="Qfddr23WJR0FoceOxoI43lLD9hg="></latexit><latexit sha1_base64="Qfddr23WJR0FoceOxoI43lLD9hg="></latexit><latexit sha1_base64="Qfddr23WJR0FoceOxoI43lLD9hg="></latexit><latexit sha1_base64="Qfddr23WJR0FoceOxoI43lLD9hg="></latexit><latexit sha1_base64="Qfddr23WJR0FoceOxoI43lLD9hg="></latexit>

P3
<latexit sha1_base64="ar+NBXcg+X3kMzqSfoD1tgQC4oE="></latexit><latexit sha1_base64="ar+NBXcg+X3kMzqSfoD1tgQC4oE="></latexit><latexit sha1_base64="ar+NBXcg+X3kMzqSfoD1tgQC4oE="></latexit><latexit sha1_base64="ar+NBXcg+X3kMzqSfoD1tgQC4oE="></latexit>

P4<latexit sha1_base64="i01lFVRPk1S1L8rz6K/N/2lHWOE="></latexit><latexit sha1_base64="i01lFVRPk1S1L8rz6K/N/2lHWOE="></latexit><latexit sha1_base64="i01lFVRPk1S1L8rz6K/N/2lHWOE="></latexit><latexit sha1_base64="i01lFVRPk1S1L8rz6K/N/2lHWOE="></latexit>

P7
<latexit sha1_base64="+lVqjJBraxq3oFMrII51x618iKM="></latexit><latexit sha1_base64="+lVqjJBraxq3oFMrII51x618iKM="></latexit><latexit sha1_base64="+lVqjJBraxq3oFMrII51x618iKM="></latexit><latexit sha1_base64="+lVqjJBraxq3oFMrII51x618iKM="></latexit>

P8
<latexit sha1_base64="2p3DyCOL88uqWa2i76ggzsbfx9g="></latexit><latexit sha1_base64="2p3DyCOL88uqWa2i76ggzsbfx9g="></latexit><latexit sha1_base64="2p3DyCOL88uqWa2i76ggzsbfx9g="></latexit><latexit sha1_base64="2p3DyCOL88uqWa2i76ggzsbfx9g="></latexit>

Pz
<latexit sha1_base64="AelSWXwY53f9L8eW9F+kP7zWI/4="></latexit><latexit sha1_base64="AelSWXwY53f9L8eW9F+kP7zWI/4="></latexit><latexit sha1_base64="AelSWXwY53f9L8eW9F+kP7zWI/4="></latexit><latexit sha1_base64="AelSWXwY53f9L8eW9F+kP7zWI/4="></latexit>

T7
<latexit sha1_base64="7+OBh2dvnZRSTSz7lNJlO2QxWUU="></latexit><latexit sha1_base64="7+OBh2dvnZRSTSz7lNJlO2QxWUU="></latexit><latexit sha1_base64="7+OBh2dvnZRSTSz7lNJlO2QxWUU="></latexit><latexit sha1_base64="7+OBh2dvnZRSTSz7lNJlO2QxWUU="></latexit>

T8
<latexit sha1_base64="dW7/Dr5NQXNtTq243SNQq/gEEEQ="></latexit><latexit sha1_base64="dW7/Dr5NQXNtTq243SNQq/gEEEQ="></latexit><latexit sha1_base64="dW7/Dr5NQXNtTq243SNQq/gEEEQ="></latexit><latexit sha1_base64="dW7/Dr5NQXNtTq243SNQq/gEEEQ="></latexit>

D1
<latexit sha1_base64="Y44geBh8kiLUNkk6xOaJoMUnc14=">AAACDnicbVDLSsNAFL3xWeMr6tLNYCm4Kkmtj2XBLnRXwT6gDWUynbRDJw9mJkIJ/QI3/oobF4q4de3Ov3GaZqGtB+7hcO69zNzjxZxJZdvfxsrq2vrGZmHL3N7Z3du3Dg5bMkoEoU0S8Uh0PCwpZyFtKqY47cSC4sDjtO2Nr2f99gMVkkXhvZrE1A3wMGQ+I1hpq2+V6o6pC2nUKxmfZVzN+DzjC9S3inbZzoCWhZOLIuRo9K2v3iAiSUBDRTiWsuvYsXJTLBQjnE7NXiJpjMkYD2lXyxAHVLppds4UlbQzQH4kdIUKZe7vjRQHUk4CT08GWI3kYm9m/tfrJsq/clMWxomiIZk/5CccqQjNskEDJihRfKIFJoLpvyIywgITpRM0dQjO4snLolUpO3bZuasWa7d5HAU4hhM4BQcuoQY30IAmEHiEZ3iFN+PJeDHejY/56IqR7xzBHxifP4IPlDU=</latexit><latexit sha1_base64="Y44geBh8kiLUNkk6xOaJoMUnc14=">AAACDnicbVDLSsNAFL3xWeMr6tLNYCm4Kkmtj2XBLnRXwT6gDWUynbRDJw9mJkIJ/QI3/oobF4q4de3Ov3GaZqGtB+7hcO69zNzjxZxJZdvfxsrq2vrGZmHL3N7Z3du3Dg5bMkoEoU0S8Uh0PCwpZyFtKqY47cSC4sDjtO2Nr2f99gMVkkXhvZrE1A3wMGQ+I1hpq2+V6o6pC2nUKxmfZVzN+DzjC9S3inbZzoCWhZOLIuRo9K2v3iAiSUBDRTiWsuvYsXJTLBQjnE7NXiJpjMkYD2lXyxAHVLppds4UlbQzQH4kdIUKZe7vjRQHUk4CT08GWI3kYm9m/tfrJsq/clMWxomiIZk/5CccqQjNskEDJihRfKIFJoLpvyIywgITpRM0dQjO4snLolUpO3bZuasWa7d5HAU4hhM4BQcuoQY30IAmEHiEZ3iFN+PJeDHejY/56IqR7xzBHxifP4IPlDU=</latexit><latexit sha1_base64="Y44geBh8kiLUNkk6xOaJoMUnc14=">AAACDnicbVDLSsNAFL3xWeMr6tLNYCm4Kkmtj2XBLnRXwT6gDWUynbRDJw9mJkIJ/QI3/oobF4q4de3Ov3GaZqGtB+7hcO69zNzjxZxJZdvfxsrq2vrGZmHL3N7Z3du3Dg5bMkoEoU0S8Uh0PCwpZyFtKqY47cSC4sDjtO2Nr2f99gMVkkXhvZrE1A3wMGQ+I1hpq2+V6o6pC2nUKxmfZVzN+DzjC9S3inbZzoCWhZOLIuRo9K2v3iAiSUBDRTiWsuvYsXJTLBQjnE7NXiJpjMkYD2lXyxAHVLppds4UlbQzQH4kdIUKZe7vjRQHUk4CT08GWI3kYm9m/tfrJsq/clMWxomiIZk/5CccqQjNskEDJihRfKIFJoLpvyIywgITpRM0dQjO4snLolUpO3bZuasWa7d5HAU4hhM4BQcuoQY30IAmEHiEZ3iFN+PJeDHejY/56IqR7xzBHxifP4IPlDU=</latexit><latexit sha1_base64="Y44geBh8kiLUNkk6xOaJoMUnc14=">AAACDnicbVDLSsNAFL3xWeMr6tLNYCm4Kkmtj2XBLnRXwT6gDWUynbRDJw9mJkIJ/QI3/oobF4q4de3Ov3GaZqGtB+7hcO69zNzjxZxJZdvfxsrq2vrGZmHL3N7Z3du3Dg5bMkoEoU0S8Uh0PCwpZyFtKqY47cSC4sDjtO2Nr2f99gMVkkXhvZrE1A3wMGQ+I1hpq2+V6o6pC2nUKxmfZVzN+DzjC9S3inbZzoCWhZOLIuRo9K2v3iAiSUBDRTiWsuvYsXJTLBQjnE7NXiJpjMkYD2lXyxAHVLppds4UlbQzQH4kdIUKZe7vjRQHUk4CT08GWI3kYm9m/tfrJsq/clMWxomiIZk/5CccqQjNskEDJihRfKIFJoLpvyIywgITpRM0dQjO4snLolUpO3bZuasWa7d5HAU4hhM4BQcuoQY30IAmEHiEZ3iFN+PJeDHejY/56IqR7xzBHxifP4IPlDU=</latexit>

D2
<latexit sha1_base64="tDUhHg4NbAPcXGnYXw5mCzkPHY8=">AAACDnicbVDLSsNAFL3xWeMr6tLNYCm4Kkmtj2XBLnRXwT6gDWUynbRDJw9mJkIJ/QI3/oobF4q4de3Ov3GaZqGtB+ZwOPde7tzjxZxJZdvfxsrq2vrGZmHL3N7Z3du3Dg5bMkoEoU0S8Uh0PCwpZyFtKqY47cSC4sDjtO2Nr2f19gMVkkXhvZrE1A3wMGQ+I1hpq2+V6hWzVHeQRr2S8VnG1YzPM75Afatol+0MaFk4uShCjkbf+uoNIpIENFSEYym7jh0rN8VCMcLp1OwlksaYjPGQdrUMcUClm2bnTFFJOwPkR0K/UKHM/T2R4kDKSeDpzgCrkVyszcz/at1E+VduysI4UTQk80V+wpGK0CwbNGCCEsUnWmAimP4rIiMsMFE6QVOH4CyevCxalbJjl527arF2m8dRgGM4gVNw4BJqcAMNaAKBR3iGV3gznowX4934mLeuGPnMEfyB8fkDg7aUNg==</latexit><latexit sha1_base64="tDUhHg4NbAPcXGnYXw5mCzkPHY8=">AAACDnicbVDLSsNAFL3xWeMr6tLNYCm4Kkmtj2XBLnRXwT6gDWUynbRDJw9mJkIJ/QI3/oobF4q4de3Ov3GaZqGtB+ZwOPde7tzjxZxJZdvfxsrq2vrGZmHL3N7Z3du3Dg5bMkoEoU0S8Uh0PCwpZyFtKqY47cSC4sDjtO2Nr2f19gMVkkXhvZrE1A3wMGQ+I1hpq2+V6hWzVHeQRr2S8VnG1YzPM75Afatol+0MaFk4uShCjkbf+uoNIpIENFSEYym7jh0rN8VCMcLp1OwlksaYjPGQdrUMcUClm2bnTFFJOwPkR0K/UKHM/T2R4kDKSeDpzgCrkVyszcz/at1E+VduysI4UTQk80V+wpGK0CwbNGCCEsUnWmAimP4rIiMsMFE6QVOH4CyevCxalbJjl527arF2m8dRgGM4gVNw4BJqcAMNaAKBR3iGV3gznowX4934mLeuGPnMEfyB8fkDg7aUNg==</latexit><latexit sha1_base64="tDUhHg4NbAPcXGnYXw5mCzkPHY8=">AAACDnicbVDLSsNAFL3xWeMr6tLNYCm4Kkmtj2XBLnRXwT6gDWUynbRDJw9mJkIJ/QI3/oobF4q4de3Ov3GaZqGtB+ZwOPde7tzjxZxJZdvfxsrq2vrGZmHL3N7Z3du3Dg5bMkoEoU0S8Uh0PCwpZyFtKqY47cSC4sDjtO2Nr2f19gMVkkXhvZrE1A3wMGQ+I1hpq2+V6hWzVHeQRr2S8VnG1YzPM75Afatol+0MaFk4uShCjkbf+uoNIpIENFSEYym7jh0rN8VCMcLp1OwlksaYjPGQdrUMcUClm2bnTFFJOwPkR0K/UKHM/T2R4kDKSeDpzgCrkVyszcz/at1E+VduysI4UTQk80V+wpGK0CwbNGCCEsUnWmAimP4rIiMsMFE6QVOH4CyevCxalbJjl527arF2m8dRgGM4gVNw4BJqcAMNaAKBR3iGV3gznowX4934mLeuGPnMEfyB8fkDg7aUNg==</latexit><latexit sha1_base64="tDUhHg4NbAPcXGnYXw5mCzkPHY8=">AAACDnicbVDLSsNAFL3xWeMr6tLNYCm4Kkmtj2XBLnRXwT6gDWUynbRDJw9mJkIJ/QI3/oobF4q4de3Ov3GaZqGtB+ZwOPde7tzjxZxJZdvfxsrq2vrGZmHL3N7Z3du3Dg5bMkoEoU0S8Uh0PCwpZyFtKqY47cSC4sDjtO2Nr2f19gMVkkXhvZrE1A3wMGQ+I1hpq2+V6hWzVHeQRr2S8VnG1YzPM75Afatol+0MaFk4uShCjkbf+uoNIpIENFSEYym7jh0rN8VCMcLp1OwlksaYjPGQdrUMcUClm2bnTFFJOwPkR0K/UKHM/T2R4kDKSeDpzgCrkVyszcz/at1E+VduysI4UTQk80V+wpGK0CwbNGCCEsUnWmAimP4rIiMsMFE6QVOH4CyevCxalbJjl527arF2m8dRgGM4gVNw4BJqcAMNaAKBR3iGV3gznowX4934mLeuGPnMEfyB8fkDg7aUNg==</latexit>

D3
<latexit sha1_base64="cafYja3ASNyMa2b9S8hvXGJW9Sk=">AAACDnicbVC7TgJBFL2LL1xfq5Y2EwmJFdkFfJQkUmiHiTwS2JDZYRYmzD4yM2tCCF9g46/YWGiMrbWdf+OwbKHgSebk5Nx7c+ceL+ZMKtv+NnJr6xubW/ltc2d3b//AOjxqySgRhDZJxCPR8bCknIW0qZjitBMLigOP07Y3vp7X2w9USBaF92oSUzfAw5D5jGClrb5VrFfMYt1BGvVyypWUqymfp3yB+lbBLtkp0KpwMlGADI2+9dUbRCQJaKgIx1J2HTtW7hQLxQinM7OXSBpjMsZD2tUyxAGV7jQ9Z4aK2hkgPxL6hQql7u+JKQ6knASe7gywGsnl2tz8r9ZNlH/lTlkYJ4qGZLHITzhSEZpngwZMUKL4RAtMBNN/RWSEBSZKJ2jqEJzlk1dFq1xy7JJzVy3UbrM48nACp3AGDlxCDW6gAU0g8AjP8ApvxpPxYrwbH4vWnJHNHMMfGJ8/hV2UNw==</latexit><latexit sha1_base64="cafYja3ASNyMa2b9S8hvXGJW9Sk=">AAACDnicbVC7TgJBFL2LL1xfq5Y2EwmJFdkFfJQkUmiHiTwS2JDZYRYmzD4yM2tCCF9g46/YWGiMrbWdf+OwbKHgSebk5Nx7c+ceL+ZMKtv+NnJr6xubW/ltc2d3b//AOjxqySgRhDZJxCPR8bCknIW0qZjitBMLigOP07Y3vp7X2w9USBaF92oSUzfAw5D5jGClrb5VrFfMYt1BGvVyypWUqymfp3yB+lbBLtkp0KpwMlGADI2+9dUbRCQJaKgIx1J2HTtW7hQLxQinM7OXSBpjMsZD2tUyxAGV7jQ9Z4aK2hkgPxL6hQql7u+JKQ6knASe7gywGsnl2tz8r9ZNlH/lTlkYJ4qGZLHITzhSEZpngwZMUKL4RAtMBNN/RWSEBSZKJ2jqEJzlk1dFq1xy7JJzVy3UbrM48nACp3AGDlxCDW6gAU0g8AjP8ApvxpPxYrwbH4vWnJHNHMMfGJ8/hV2UNw==</latexit><latexit sha1_base64="cafYja3ASNyMa2b9S8hvXGJW9Sk=">AAACDnicbVC7TgJBFL2LL1xfq5Y2EwmJFdkFfJQkUmiHiTwS2JDZYRYmzD4yM2tCCF9g46/YWGiMrbWdf+OwbKHgSebk5Nx7c+ceL+ZMKtv+NnJr6xubW/ltc2d3b//AOjxqySgRhDZJxCPR8bCknIW0qZjitBMLigOP07Y3vp7X2w9USBaF92oSUzfAw5D5jGClrb5VrFfMYt1BGvVyypWUqymfp3yB+lbBLtkp0KpwMlGADI2+9dUbRCQJaKgIx1J2HTtW7hQLxQinM7OXSBpjMsZD2tUyxAGV7jQ9Z4aK2hkgPxL6hQql7u+JKQ6knASe7gywGsnl2tz8r9ZNlH/lTlkYJ4qGZLHITzhSEZpngwZMUKL4RAtMBNN/RWSEBSZKJ2jqEJzlk1dFq1xy7JJzVy3UbrM48nACp3AGDlxCDW6gAU0g8AjP8ApvxpPxYrwbH4vWnJHNHMMfGJ8/hV2UNw==</latexit><latexit sha1_base64="cafYja3ASNyMa2b9S8hvXGJW9Sk=">AAACDnicbVC7TgJBFL2LL1xfq5Y2EwmJFdkFfJQkUmiHiTwS2JDZYRYmzD4yM2tCCF9g46/YWGiMrbWdf+OwbKHgSebk5Nx7c+ceL+ZMKtv+NnJr6xubW/ltc2d3b//AOjxqySgRhDZJxCPR8bCknIW0qZjitBMLigOP07Y3vp7X2w9USBaF92oSUzfAw5D5jGClrb5VrFfMYt1BGvVyypWUqymfp3yB+lbBLtkp0KpwMlGADI2+9dUbRCQJaKgIx1J2HTtW7hQLxQinM7OXSBpjMsZD2tUyxAGV7jQ9Z4aK2hkgPxL6hQql7u+JKQ6knASe7gywGsnl2tz8r9ZNlH/lTlkYJ4qGZLHITzhSEZpngwZMUKL4RAtMBNN/RWSEBSZKJ2jqEJzlk1dFq1xy7JJzVy3UbrM48nACp3AGDlxCDW6gAU0g8AjP8ApvxpPxYrwbH4vWnJHNHMMfGJ8/hV2UNw==</latexit>

D4
<latexit sha1_base64="4xkfGxQJ4f6HvJYx7/mDQJlbEFE=">AAACDnicbVDLSsNAFL3xWeMr6tLNYCm4Kkmtj2XBLnRXwT6gDWUynbRDJw9mJkIJ/QI3/oobF4q4de3Ov3GaZqGtB+ZwOPde7tzjxZxJZdvfxsrq2vrGZmHL3N7Z3du3Dg5bMkoEoU0S8Uh0PCwpZyFtKqY47cSC4sDjtO2Nr2f19gMVkkXhvZrE1A3wMGQ+I1hpq2+V6lWzVHeQRr2S8VnG1YzPM75Afatol+0MaFk4uShCjkbf+uoNIpIENFSEYym7jh0rN8VCMcLp1OwlksaYjPGQdrUMcUClm2bnTFFJOwPkR0K/UKHM/T2R4kDKSeDpzgCrkVyszcz/at1E+VduysI4UTQk80V+wpGK0CwbNGCCEsUnWmAimP4rIiMsMFE6QVOH4CyevCxalbJjl527arF2m8dRgGM4gVNw4BJqcAMNaAKBR3iGV3gznowX4934mLeuGPnMEfyB8fkDhwSUOA==</latexit><latexit sha1_base64="4xkfGxQJ4f6HvJYx7/mDQJlbEFE=">AAACDnicbVDLSsNAFL3xWeMr6tLNYCm4Kkmtj2XBLnRXwT6gDWUynbRDJw9mJkIJ/QI3/oobF4q4de3Ov3GaZqGtB+ZwOPde7tzjxZxJZdvfxsrq2vrGZmHL3N7Z3du3Dg5bMkoEoU0S8Uh0PCwpZyFtKqY47cSC4sDjtO2Nr2f19gMVkkXhvZrE1A3wMGQ+I1hpq2+V6lWzVHeQRr2S8VnG1YzPM75Afatol+0MaFk4uShCjkbf+uoNIpIENFSEYym7jh0rN8VCMcLp1OwlksaYjPGQdrUMcUClm2bnTFFJOwPkR0K/UKHM/T2R4kDKSeDpzgCrkVyszcz/at1E+VduysI4UTQk80V+wpGK0CwbNGCCEsUnWmAimP4rIiMsMFE6QVOH4CyevCxalbJjl527arF2m8dRgGM4gVNw4BJqcAMNaAKBR3iGV3gznowX4934mLeuGPnMEfyB8fkDhwSUOA==</latexit><latexit sha1_base64="4xkfGxQJ4f6HvJYx7/mDQJlbEFE=">AAACDnicbVDLSsNAFL3xWeMr6tLNYCm4Kkmtj2XBLnRXwT6gDWUynbRDJw9mJkIJ/QI3/oobF4q4de3Ov3GaZqGtB+ZwOPde7tzjxZxJZdvfxsrq2vrGZmHL3N7Z3du3Dg5bMkoEoU0S8Uh0PCwpZyFtKqY47cSC4sDjtO2Nr2f19gMVkkXhvZrE1A3wMGQ+I1hpq2+V6lWzVHeQRr2S8VnG1YzPM75Afatol+0MaFk4uShCjkbf+uoNIpIENFSEYym7jh0rN8VCMcLp1OwlksaYjPGQdrUMcUClm2bnTFFJOwPkR0K/UKHM/T2R4kDKSeDpzgCrkVyszcz/at1E+VduysI4UTQk80V+wpGK0CwbNGCCEsUnWmAimP4rIiMsMFE6QVOH4CyevCxalbJjl527arF2m8dRgGM4gVNw4BJqcAMNaAKBR3iGV3gznowX4934mLeuGPnMEfyB8fkDhwSUOA==</latexit><latexit sha1_base64="4xkfGxQJ4f6HvJYx7/mDQJlbEFE=">AAACDnicbVDLSsNAFL3xWeMr6tLNYCm4Kkmtj2XBLnRXwT6gDWUynbRDJw9mJkIJ/QI3/oobF4q4de3Ov3GaZqGtB+ZwOPde7tzjxZxJZdvfxsrq2vrGZmHL3N7Z3du3Dg5bMkoEoU0S8Uh0PCwpZyFtKqY47cSC4sDjtO2Nr2f19gMVkkXhvZrE1A3wMGQ+I1hpq2+V6lWzVHeQRr2S8VnG1YzPM75Afatol+0MaFk4uShCjkbf+uoNIpIENFSEYym7jh0rN8VCMcLp1OwlksaYjPGQdrUMcUClm2bnTFFJOwPkR0K/UKHM/T2R4kDKSeDpzgCrkVyszcz/at1E+VduysI4UTQk80V+wpGK0CwbNGCCEsUnWmAimP4rIiMsMFE6QVOH4CyevCxalbJjl527arF2m8dRgGM4gVNw4BJqcAMNaAKBR3iGV3gznowX4934mLeuGPnMEfyB8fkDhwSUOA==</latexit>

D5
<latexit sha1_base64="VIdg6gh2hwZXiBU1b510UBmHhQ0=">AAACDnicbVC7TgJBFL2LL1xfq5Y2EwmJFdlFUEsSKbTDRB4JbMjsMMCE2UdmZk3Ihi+w8VdsLDTG1trOv3FYtlDwJHNycu69uXOPF3EmlW1/G7m19Y3Nrfy2ubO7t39gHR61ZBgLQpsk5KHoeFhSzgLaVExx2okExb7HadubXM/r7QcqJAuDezWNqOvjUcCGjGClrb5VrFfNYt1BGvVyyucpV1KupnyB+lbBLtkp0KpwMlGADI2+9dUbhCT2aaAIx1J2HTtSboKFYoTTmdmLJY0wmeAR7WoZYJ9KN0nPmaGidgZoGAr9AoVS9/dEgn0pp76nO32sxnK5Njf/q3VjNbxyExZEsaIBWSwaxhypEM2zQQMmKFF8qgUmgum/IjLGAhOlEzR1CM7yyauiVS45dsm5qxRqt1kceTiBUzgDBy6hBjfQgCYQeIRneIU348l4Md6Nj0VrzshmjuEPjM8fiKuUOQ==</latexit><latexit sha1_base64="VIdg6gh2hwZXiBU1b510UBmHhQ0=">AAACDnicbVC7TgJBFL2LL1xfq5Y2EwmJFdlFUEsSKbTDRB4JbMjsMMCE2UdmZk3Ihi+w8VdsLDTG1trOv3FYtlDwJHNycu69uXOPF3EmlW1/G7m19Y3Nrfy2ubO7t39gHR61ZBgLQpsk5KHoeFhSzgLaVExx2okExb7HadubXM/r7QcqJAuDezWNqOvjUcCGjGClrb5VrFfNYt1BGvVyyucpV1KupnyB+lbBLtkp0KpwMlGADI2+9dUbhCT2aaAIx1J2HTtSboKFYoTTmdmLJY0wmeAR7WoZYJ9KN0nPmaGidgZoGAr9AoVS9/dEgn0pp76nO32sxnK5Njf/q3VjNbxyExZEsaIBWSwaxhypEM2zQQMmKFF8qgUmgum/IjLGAhOlEzR1CM7yyauiVS45dsm5qxRqt1kceTiBUzgDBy6hBjfQgCYQeIRneIU348l4Md6Nj0VrzshmjuEPjM8fiKuUOQ==</latexit><latexit sha1_base64="VIdg6gh2hwZXiBU1b510UBmHhQ0=">AAACDnicbVC7TgJBFL2LL1xfq5Y2EwmJFdlFUEsSKbTDRB4JbMjsMMCE2UdmZk3Ihi+w8VdsLDTG1trOv3FYtlDwJHNycu69uXOPF3EmlW1/G7m19Y3Nrfy2ubO7t39gHR61ZBgLQpsk5KHoeFhSzgLaVExx2okExb7HadubXM/r7QcqJAuDezWNqOvjUcCGjGClrb5VrFfNYt1BGvVyyucpV1KupnyB+lbBLtkp0KpwMlGADI2+9dUbhCT2aaAIx1J2HTtSboKFYoTTmdmLJY0wmeAR7WoZYJ9KN0nPmaGidgZoGAr9AoVS9/dEgn0pp76nO32sxnK5Njf/q3VjNbxyExZEsaIBWSwaxhypEM2zQQMmKFF8qgUmgum/IjLGAhOlEzR1CM7yyauiVS45dsm5qxRqt1kceTiBUzgDBy6hBjfQgCYQeIRneIU348l4Md6Nj0VrzshmjuEPjM8fiKuUOQ==</latexit><latexit sha1_base64="VIdg6gh2hwZXiBU1b510UBmHhQ0=">AAACDnicbVC7TgJBFL2LL1xfq5Y2EwmJFdlFUEsSKbTDRB4JbMjsMMCE2UdmZk3Ihi+w8VdsLDTG1trOv3FYtlDwJHNycu69uXOPF3EmlW1/G7m19Y3Nrfy2ubO7t39gHR61ZBgLQpsk5KHoeFhSzgLaVExx2okExb7HadubXM/r7QcqJAuDezWNqOvjUcCGjGClrb5VrFfNYt1BGvVyyucpV1KupnyB+lbBLtkp0KpwMlGADI2+9dUbhCT2aaAIx1J2HTtSboKFYoTTmdmLJY0wmeAR7WoZYJ9KN0nPmaGidgZoGAr9AoVS9/dEgn0pp76nO32sxnK5Njf/q3VjNbxyExZEsaIBWSwaxhypEM2zQQMmKFF8qgUmgum/IjLGAhOlEzR1CM7yyauiVS45dsm5qxRqt1kceTiBUzgDBy6hBjfQgCYQeIRneIU348l4Md6Nj0VrzshmjuEPjM8fiKuUOQ==</latexit>

D6
<latexit sha1_base64="f6FLA3ahjT0qcYWO7XAwsOx7WOE=">AAACDnicbVC7TgJBFL2LL1xfq5Y2EwmJFdlFREsSKbTDRB4JbMjsMMCE2UdmZk3Ihi+w8VdsLDTG1trOv3FYtlDwJHNycu69uXOPF3EmlW1/G7m19Y3Nrfy2ubO7t39gHR61ZBgLQpsk5KHoeFhSzgLaVExx2okExb7HadubXM/r7QcqJAuDezWNqOvjUcCGjGClrb5VrFfNYt1BGvVyyucpV1K+SLmK+lbBLtkp0KpwMlGADI2+9dUbhCT2aaAIx1J2HTtSboKFYoTTmdmLJY0wmeAR7WoZYJ9KN0nPmaGidgZoGAr9AoVS9/dEgn0pp76nO32sxnK5Njf/q3VjNbxyExZEsaIBWSwaxhypEM2zQQMmKFF8qgUmgum/IjLGAhOlEzR1CM7yyauiVS45dsm5qxRqt1kceTiBUzgDBy6hBjfQgCYQeIRneIU348l4Md6Nj0VrzshmjuEPjM8filKUOg==</latexit><latexit sha1_base64="f6FLA3ahjT0qcYWO7XAwsOx7WOE=">AAACDnicbVC7TgJBFL2LL1xfq5Y2EwmJFdlFREsSKbTDRB4JbMjsMMCE2UdmZk3Ihi+w8VdsLDTG1trOv3FYtlDwJHNycu69uXOPF3EmlW1/G7m19Y3Nrfy2ubO7t39gHR61ZBgLQpsk5KHoeFhSzgLaVExx2okExb7HadubXM/r7QcqJAuDezWNqOvjUcCGjGClrb5VrFfNYt1BGvVyyucpV1K+SLmK+lbBLtkp0KpwMlGADI2+9dUbhCT2aaAIx1J2HTtSboKFYoTTmdmLJY0wmeAR7WoZYJ9KN0nPmaGidgZoGAr9AoVS9/dEgn0pp76nO32sxnK5Njf/q3VjNbxyExZEsaIBWSwaxhypEM2zQQMmKFF8qgUmgum/IjLGAhOlEzR1CM7yyauiVS45dsm5qxRqt1kceTiBUzgDBy6hBjfQgCYQeIRneIU348l4Md6Nj0VrzshmjuEPjM8filKUOg==</latexit><latexit sha1_base64="f6FLA3ahjT0qcYWO7XAwsOx7WOE=">AAACDnicbVC7TgJBFL2LL1xfq5Y2EwmJFdlFREsSKbTDRB4JbMjsMMCE2UdmZk3Ihi+w8VdsLDTG1trOv3FYtlDwJHNycu69uXOPF3EmlW1/G7m19Y3Nrfy2ubO7t39gHR61ZBgLQpsk5KHoeFhSzgLaVExx2okExb7HadubXM/r7QcqJAuDezWNqOvjUcCGjGClrb5VrFfNYt1BGvVyyucpV1K+SLmK+lbBLtkp0KpwMlGADI2+9dUbhCT2aaAIx1J2HTtSboKFYoTTmdmLJY0wmeAR7WoZYJ9KN0nPmaGidgZoGAr9AoVS9/dEgn0pp76nO32sxnK5Njf/q3VjNbxyExZEsaIBWSwaxhypEM2zQQMmKFF8qgUmgum/IjLGAhOlEzR1CM7yyauiVS45dsm5qxRqt1kceTiBUzgDBy6hBjfQgCYQeIRneIU348l4Md6Nj0VrzshmjuEPjM8filKUOg==</latexit><latexit sha1_base64="f6FLA3ahjT0qcYWO7XAwsOx7WOE=">AAACDnicbVC7TgJBFL2LL1xfq5Y2EwmJFdlFREsSKbTDRB4JbMjsMMCE2UdmZk3Ihi+w8VdsLDTG1trOv3FYtlDwJHNycu69uXOPF3EmlW1/G7m19Y3Nrfy2ubO7t39gHR61ZBgLQpsk5KHoeFhSzgLaVExx2okExb7HadubXM/r7QcqJAuDezWNqOvjUcCGjGClrb5VrFfNYt1BGvVyyucpV1K+SLmK+lbBLtkp0KpwMlGADI2+9dUbhCT2aaAIx1J2HTtSboKFYoTTmdmLJY0wmeAR7WoZYJ9KN0nPmaGidgZoGAr9AoVS9/dEgn0pp76nO32sxnK5Njf/q3VjNbxyExZEsaIBWSwaxhypEM2zQQMmKFF8qgUmgum/IjLGAhOlEzR1CM7yyauiVS45dsm5qxRqt1kceTiBUzgDBy6hBjfQgCYQeIRneIU348l4Md6Nj0VrzshmjuEPjM8filKUOg==</latexit>

DET
<latexit sha1_base64="69TotBCizHNHCn/aslDD8LtGJM4="></latexit><latexit sha1_base64="69TotBCizHNHCn/aslDD8LtGJM4="></latexit><latexit sha1_base64="69TotBCizHNHCn/aslDD8LtGJM4="></latexit><latexit sha1_base64="69TotBCizHNHCn/aslDD8LtGJM4="></latexit>

SampE
<latexit sha1_base64="jO4Rm1/m47DZIU2SMI/1WNOnYm0="></latexit><latexit sha1_base64="jO4Rm1/m47DZIU2SMI/1WNOnYm0="></latexit><latexit sha1_base64="jO4Rm1/m47DZIU2SMI/1WNOnYm0="></latexit><latexit sha1_base64="jO4Rm1/m47DZIU2SMI/1WNOnYm0="></latexit>

lyap1
<latexit sha1_base64="THRxeOcfKdTFrSqolL2YpHjoU3Y=">AAAB7HicbVA9SwNBEJ2LXzF+RS21WAyCVbiz0TJoY5mAlwSSI+xtNsmSvb1jd044jvwGGwtFbP0N/g47O3+Km49CEx8MPN6bYWZemEhh0HW/nMLa+sbmVnG7tLO7t39QPjxqmjjVjPsslrFuh9RwKRT3UaDk7URzGoWSt8Lx7dRvPXBtRKzuMUt4ENGhEgPBKFrJlxlNvF654lbdGcgq8RakUjv9aHwDQL1X/uz2Y5ZGXCGT1JiO5yYY5FSjYJJPSt3U8ISyMR3yjqWKRtwE+ezYCTm3Sp8MYm1LIZmpvydyGhmTRaHtjCiOzLI3Ff/zOikOroNcqCRFrth80SCVBGMy/Zz0heYMZWYJZVrYWwkbUU0Z2nxKNgRv+eVV0rysem7Va9g0bmCOIpzAGVyAB1dQgzuogw8MBDzCM7w4ynlyXp23eWvBWcwcwx847z+5RZDU</latexit><latexit sha1_base64="6agQCBhJH8ZfSaW/R2DfxuRrpMs=">AAAB7HicbVC7SgNBFL3jM8ZX1FKRwSBYhV0bLYM2lgm4SSBZwuxkNhkyO7vMzArLktLaxkIRW78h32HnN/gTTh6FJh64cDjnXu69J0gE18ZxvtDK6tr6xmZhq7i9s7u3Xzo4bOg4VZR5NBaxagVEM8El8ww3grUSxUgUCNYMhrcTv/nAlOaxvDdZwvyI9CUPOSXGSp7ISOJ2S2Wn4kyBl4k7J+Xqybj+/Xg6rnVLn51eTNOISUMF0brtOonxc6IMp4KNip1Us4TQIemztqWSREz7+fTYET63Sg+HsbIlDZ6qvydyEmmdRYHtjIgZ6EVvIv7ntVMTXvs5l0lqmKSzRWEqsInx5HPc44pRIzJLCFXc3orpgChCjc2naENwF19eJo3LiutU3LpN4wZmKMAxnMEFuHAFVbiDGnhAgcMTvMArkugZvaH3WesKms8cwR+gjx+XipI6</latexit><latexit sha1_base64="6agQCBhJH8ZfSaW/R2DfxuRrpMs=">AAAB7HicbVC7SgNBFL3jM8ZX1FKRwSBYhV0bLYM2lgm4SSBZwuxkNhkyO7vMzArLktLaxkIRW78h32HnN/gTTh6FJh64cDjnXu69J0gE18ZxvtDK6tr6xmZhq7i9s7u3Xzo4bOg4VZR5NBaxagVEM8El8ww3grUSxUgUCNYMhrcTv/nAlOaxvDdZwvyI9CUPOSXGSp7ISOJ2S2Wn4kyBl4k7J+Xqybj+/Xg6rnVLn51eTNOISUMF0brtOonxc6IMp4KNip1Us4TQIemztqWSREz7+fTYET63Sg+HsbIlDZ6qvydyEmmdRYHtjIgZ6EVvIv7ntVMTXvs5l0lqmKSzRWEqsInx5HPc44pRIzJLCFXc3orpgChCjc2naENwF19eJo3LiutU3LpN4wZmKMAxnMEFuHAFVbiDGnhAgcMTvMArkugZvaH3WesKms8cwR+gjx+XipI6</latexit><latexit sha1_base64="Fr5+kdX0+r51Z8TYukizGkI51OQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m86LHoxWMF0xbaUCbbTbt0swm7GyGE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/ncrG5tb2TnW3trd/cHhUPz7p6CRTlPk0EYnqhaiZ4JL5hhvBeqliGIeCdcPp3dzvPjGleSIfTZ6yIMax5BGnaKzkixxTb1hvuE13AbJOvJI0oER7WP8ajBKaxUwaKlDrvuemJihQGU4Fm9UGmWYp0imOWd9SiTHTQbE4dkYurDIiUaJsSUMW6u+JAmOt8zi0nTGaiV715uJ/Xj8z0U1QcJlmhkm6XBRlgpiEzD8nI64YNSK3BKni9lZCJ6iQGptPzYbgrb68TjpXTc9teg9uo3VbxlGFMziHS/DgGlpwD23wgQKHZ3iFN0c6L86787FsrTjlzCn8gfP5A6lLjo8=</latexit>

lyap2
<latexit sha1_base64="s087EyzelRQVc5se7KZNWygNEs4=">AAAB7HicbVDLSgNBEOz1GeMr6lEPg0HwFHZz0WPQi8cEzAOSJcxOepMhs7PLzKywLPkGLx4U8eo3+B3evPkpTh4HTSxoKKq66e4KEsG1cd0vZ219Y3Nru7BT3N3bPzgsHR23dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+nfrtB1Sax/LeZAn6ER1KHnJGjZWaIqNJtV8quxV3BrJKvAUp184+Gt8AUO+XPnuDmKURSsME1brruYnxc6oMZwInxV6qMaFsTIfYtVTSCLWfz46dkAurDEgYK1vSkJn6eyKnkdZZFNjOiJqRXvam4n9eNzXhtZ9zmaQGJZsvClNBTEymn5MBV8iMyCyhTHF7K2EjqigzNp+iDcFbfnmVtKoVz614DZvGDcxRgFM4h0vw4ApqcAd1aAIDDo/wDC+OdJ6cV+dt3rrmLGZO4A+c9x+6yZDV</latexit><latexit sha1_base64="+WZrPB8RWqCI0Ca1lLKivmsDaHc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh4VWSyCp5L0oseiF48tmLbQhrLZbtqlm03Y3Qgh9OjZiwdFvPob+ju8+Rv8E27aHrT1wcDjvRlm5vkxZ0rb9pdVWFvf2Nwqbpd2dvf2D8qHRy0VJZJQl0Q8kh0fK8qZoK5mmtNOLCkOfU7b/vg299sPVCoWiXudxtQL8VCwgBGsjeTyFMe1frliV+0Z0CpxFqRSP502vx/Ppo1++bM3iEgSUqEJx0p1HTvWXoalZoTTSamXKBpjMsZD2jVU4JAqL5sdO0EXRhmgIJKmhEYz9fdEhkOl0tA3nSHWI7Xs5eJ/XjfRwbWXMREnmgoyXxQkHOkI5Z+jAZOUaJ4agolk5lZERlhiok0+JROCs/zyKmnVqo5ddZomjRuYowgncA6X4MAV1OEOGuACAQZP8AKvlrCerTfrfd5asBYzx/AH1scPmQ6SOw==</latexit><latexit sha1_base64="+WZrPB8RWqCI0Ca1lLKivmsDaHc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh4VWSyCp5L0oseiF48tmLbQhrLZbtqlm03Y3Qgh9OjZiwdFvPob+ju8+Rv8E27aHrT1wcDjvRlm5vkxZ0rb9pdVWFvf2Nwqbpd2dvf2D8qHRy0VJZJQl0Q8kh0fK8qZoK5mmtNOLCkOfU7b/vg299sPVCoWiXudxtQL8VCwgBGsjeTyFMe1frliV+0Z0CpxFqRSP502vx/Ppo1++bM3iEgSUqEJx0p1HTvWXoalZoTTSamXKBpjMsZD2jVU4JAqL5sdO0EXRhmgIJKmhEYz9fdEhkOl0tA3nSHWI7Xs5eJ/XjfRwbWXMREnmgoyXxQkHOkI5Z+jAZOUaJ4agolk5lZERlhiok0+JROCs/zyKmnVqo5ddZomjRuYowgncA6X4MAV1OEOGuACAQZP8AKvlrCerTfrfd5asBYzx/AH1scPmQ6SOw==</latexit><latexit sha1_base64="qybVK4bDSXqzeLSY9jkkiUC4zKs=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkveix68VjBtIU2lMl20y7dbMLuRgihv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2Nza3tnt7JX3T84PDqunZx2dJIpynyaiET1QtRMcMl8w41gvVQxjEPBuuH0bu53n5jSPJGPJk9ZEONY8ohTNFbyRY5pc1iruw13AbJOvJLUoUR7WPsajBKaxUwaKlDrvuemJihQGU4Fm1UHmWYp0imOWd9SiTHTQbE4dkYurTIiUaJsSUMW6u+JAmOt8zi0nTGaiV715uJ/Xj8z0U1QcJlmhkm6XBRlgpiEzD8nI64YNSK3BKni9lZCJ6iQGptP1Ybgrb68TjrNhuc2vAe33rot46jAOVzAFXhwDS24hzb4QIHDM7zCmyOdF+fd+Vi2bjjlzBn8gfP5A6rPjpA=</latexit>

F7
<latexit sha1_base64="5znK+ZnCmUxgvTAyumzoOpEbN9c="></latexit><latexit sha1_base64="5znK+ZnCmUxgvTAyumzoOpEbN9c="></latexit><latexit sha1_base64="5znK+ZnCmUxgvTAyumzoOpEbN9c="></latexit><latexit sha1_base64="5znK+ZnCmUxgvTAyumzoOpEbN9c="></latexit>

D3
<latexit sha1_base64="cafYja3ASNyMa2b9S8hvXGJW9Sk=">AAACDnicbVC7TgJBFL2LL1xfq5Y2EwmJFdkFfJQkUmiHiTwS2JDZYRYmzD4yM2tCCF9g46/YWGiMrbWdf+OwbKHgSebk5Nx7c+ceL+ZMKtv+NnJr6xubW/ltc2d3b//AOjxqySgRhDZJxCPR8bCknIW0qZjitBMLigOP07Y3vp7X2w9USBaF92oSUzfAw5D5jGClrb5VrFfMYt1BGvVyypWUqymfp3yB+lbBLtkp0KpwMlGADI2+9dUbRCQJaKgIx1J2HTtW7hQLxQinM7OXSBpjMsZD2tUyxAGV7jQ9Z4aK2hkgPxL6hQql7u+JKQ6knASe7gywGsnl2tz8r9ZNlH/lTlkYJ4qGZLHITzhSEZpngwZMUKL4RAtMBNN/RWSEBSZKJ2jqEJzlk1dFq1xy7JJzVy3UbrM48nACp3AGDlxCDW6gAU0g8AjP8ApvxpPxYrwbH4vWnJHNHMMfGJ8/hV2UNw==</latexit><latexit sha1_base64="cafYja3ASNyMa2b9S8hvXGJW9Sk=">AAACDnicbVC7TgJBFL2LL1xfq5Y2EwmJFdkFfJQkUmiHiTwS2JDZYRYmzD4yM2tCCF9g46/YWGiMrbWdf+OwbKHgSebk5Nx7c+ceL+ZMKtv+NnJr6xubW/ltc2d3b//AOjxqySgRhDZJxCPR8bCknIW0qZjitBMLigOP07Y3vp7X2w9USBaF92oSUzfAw5D5jGClrb5VrFfMYt1BGvVyypWUqymfp3yB+lbBLtkp0KpwMlGADI2+9dUbRCQJaKgIx1J2HTtW7hQLxQinM7OXSBpjMsZD2tUyxAGV7jQ9Z4aK2hkgPxL6hQql7u+JKQ6knASe7gywGsnl2tz8r9ZNlH/lTlkYJ4qGZLHITzhSEZpngwZMUKL4RAtMBNN/RWSEBSZKJ2jqEJzlk1dFq1xy7JJzVy3UbrM48nACp3AGDlxCDW6gAU0g8AjP8ApvxpPxYrwbH4vWnJHNHMMfGJ8/hV2UNw==</latexit><latexit sha1_base64="cafYja3ASNyMa2b9S8hvXGJW9Sk=">AAACDnicbVC7TgJBFL2LL1xfq5Y2EwmJFdkFfJQkUmiHiTwS2JDZYRYmzD4yM2tCCF9g46/YWGiMrbWdf+OwbKHgSebk5Nx7c+ceL+ZMKtv+NnJr6xubW/ltc2d3b//AOjxqySgRhDZJxCPR8bCknIW0qZjitBMLigOP07Y3vp7X2w9USBaF92oSUzfAw5D5jGClrb5VrFfMYt1BGvVyypWUqymfp3yB+lbBLtkp0KpwMlGADI2+9dUbRCQJaKgIx1J2HTtW7hQLxQinM7OXSBpjMsZD2tUyxAGV7jQ9Z4aK2hkgPxL6hQql7u+JKQ6knASe7gywGsnl2tz8r9ZNlH/lTlkYJ4qGZLHITzhSEZpngwZMUKL4RAtMBNN/RWSEBSZKJ2jqEJzlk1dFq1xy7JJzVy3UbrM48nACp3AGDlxCDW6gAU0g8AjP8ApvxpPxYrwbH4vWnJHNHMMfGJ8/hV2UNw==</latexit><latexit sha1_base64="cafYja3ASNyMa2b9S8hvXGJW9Sk=">AAACDnicbVC7TgJBFL2LL1xfq5Y2EwmJFdkFfJQkUmiHiTwS2JDZYRYmzD4yM2tCCF9g46/YWGiMrbWdf+OwbKHgSebk5Nx7c+ceL+ZMKtv+NnJr6xubW/ltc2d3b//AOjxqySgRhDZJxCPR8bCknIW0qZjitBMLigOP07Y3vp7X2w9USBaF92oSUzfAw5D5jGClrb5VrFfMYt1BGvVyypWUqymfp3yB+lbBLtkp0KpwMlGADI2+9dUbRCQJaKgIx1J2HTtW7hQLxQinM7OXSBpjMsZD2tUyxAGV7jQ9Z4aK2hkgPxL6hQql7u+JKQ6knASe7gywGsnl2tz8r9ZNlH/lTlkYJ4qGZLHITzhSEZpngwZMUKL4RAtMBNN/RWSEBSZKJ2jqEJzlk1dFq1xy7JJzVy3UbrM48nACp3AGDlxCDW6gAU0g8AjP8ApvxpPxYrwbH4vWnJHNHMMfGJ8/hV2UNw==</latexit>

lyap2
<latexit sha1_base64="0xbtOmSYbjJ4zTmp/DaAR0Q8pkQ=">AAAB7HicbZC7SgNBFIbPeo3xFrXUYjAIVmE3jZZBG8sEzAWSJcxOZpMhs7PLzFlhWfIMNhaK2PoMPoednY/i5FJo4g8DH/9/DnPOCRIpDLrul7O2vrG5tV3YKe7u7R8clo6OWyZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e00bz9wbUSs7jFLuB/RoRKhYBSt1ZQZTar9UtmtuDORVfAWUK6dfTS+AaDeL332BjFLI66QSWpM13MT9HOqUTDJJ8VeanhC2ZgOedeiohE3fj4bdkIurDMgYaztU0hm7u+OnEbGZFFgKyOKI7OcTc3/sm6K4bWfC5WkyBWbfxSmkmBMppuTgdCcocwsUKaFnZWwEdWUob1P0R7BW155FVrViudWvIZXrt3AXAU4hXO4BA+uoAZ3UIcmMBDwCM/w4ijnyXl13uala86i5wT+yHn/AbsZkNY=</latexit><latexit sha1_base64="CNIaQxB8sKgehsqOG7W2/i2MxW8=">AAAB7HicbZDNSsNAFIVv6l+tf1WXigwWwVVJutFl0Y3LFkxbaEOZTCft0MkkzEyEELp07caFIm59hj6HO5/Bl3DSdqGtBwY+zrmXuff6MWdK2/aXVVhb39jcKm6Xdnb39g/Kh0ctFSWSUJdEPJIdHyvKmaCuZprTTiwpDn1O2/74Ns/bD1QqFol7ncbUC/FQsIARrI3l8hTHtX65YlftmdAqOAuo1E+nze/Hs2mjX/7sDSKShFRowrFSXceOtZdhqRnhdFLqJYrGmIzxkHYNChxS5WWzYSfowjgDFETSPKHRzP3dkeFQqTT0TWWI9UgtZ7n5X9ZNdHDtZUzEiaaCzD8KEo50hPLN0YBJSjRPDWAimZkVkRGWmGhzn5I5grO88iq0alXHrjpNp1K/gbmKcALncAkOXEEd7qABLhBg8AQv8GoJ69l6s97npQVr0XMMf2R9/ACZXpI8</latexit><latexit sha1_base64="CNIaQxB8sKgehsqOG7W2/i2MxW8=">AAAB7HicbZDNSsNAFIVv6l+tf1WXigwWwVVJutFl0Y3LFkxbaEOZTCft0MkkzEyEELp07caFIm59hj6HO5/Bl3DSdqGtBwY+zrmXuff6MWdK2/aXVVhb39jcKm6Xdnb39g/Kh0ctFSWSUJdEPJIdHyvKmaCuZprTTiwpDn1O2/74Ns/bD1QqFol7ncbUC/FQsIARrI3l8hTHtX65YlftmdAqOAuo1E+nze/Hs2mjX/7sDSKShFRowrFSXceOtZdhqRnhdFLqJYrGmIzxkHYNChxS5WWzYSfowjgDFETSPKHRzP3dkeFQqTT0TWWI9UgtZ7n5X9ZNdHDtZUzEiaaCzD8KEo50hPLN0YBJSjRPDWAimZkVkRGWmGhzn5I5grO88iq0alXHrjpNp1K/gbmKcALncAkOXEEd7qABLhBg8AQv8GoJ69l6s97npQVr0XMMf2R9/ACZXpI8</latexit><latexit sha1_base64="st7x34dy1Q2S05KvM9k3GF63b0k=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkveix68VjBtIU2lMl20y7dbMLuRgihv8GLB0W8+oO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2Nza3tnt7JX3T84PDqunZx2dJIpynyaiET1QtRMcMl8w41gvVQxjEPBuuH0bu53n5jSPJGPJk9ZEONY8ohTNFbyRY5pc1iruw13AbJOvJLUoUR7WPsajBKaxUwaKlDrvuemJihQGU4Fm1UHmWYp0imOWd9SiTHTQbE4dkYurTIiUaJsSUMW6u+JAmOt8zi0nTGaiV715uJ/Xj8z0U1QcJlmhkm6XBRlgpiEzD8nI64YNSK3BKni9lZCJ6iQGptP1Ybgrb68TjrNhuc2vAev3rot46jAOVzAFXhwDS24hzb4QIHDM7zCmyOdF+fd+Vi2bjjlzBn8gfP5A6sfjpE=</latexit>

Sample Entropy

Trapping Time


Lmax

Lmean

TT
<latexit sha1_base64="BxcD6SN8obOgIBdDj+DVYhCVPMM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF49V+gVtKJvtpl262YTdiVBC/4EXD4p49R9589+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ3dzvPHFtRKyaOE24H9GREqFgFK302GwOyhW36i5A1omXkwrkaAzKX/1hzNKIK2SSGtPz3AT9jGoUTPJZqZ8anlA2oSPes1TRiBs/W1w6IxdWGZIw1rYUkoX6eyKjkTHTKLCdEcWxWfXm4n9eL8Xwxs+ESlLkii0XhakkGJP522QoNGcop5ZQpoW9lbAx1ZShDadkQ/BWX14n7auq51a9h+tK/TaPowhncA6X4EEN6nAPDWgBgxCe4RXenInz4rw7H8vWgpPPnMIfOJ8/VECNNg==</latexit><latexit sha1_base64="BxcD6SN8obOgIBdDj+DVYhCVPMM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF49V+gVtKJvtpl262YTdiVBC/4EXD4p49R9589+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ3dzvPHFtRKyaOE24H9GREqFgFK302GwOyhW36i5A1omXkwrkaAzKX/1hzNKIK2SSGtPz3AT9jGoUTPJZqZ8anlA2oSPes1TRiBs/W1w6IxdWGZIw1rYUkoX6eyKjkTHTKLCdEcWxWfXm4n9eL8Xwxs+ESlLkii0XhakkGJP522QoNGcop5ZQpoW9lbAx1ZShDadkQ/BWX14n7auq51a9h+tK/TaPowhncA6X4EEN6nAPDWgBgxCe4RXenInz4rw7H8vWgpPPnMIfOJ8/VECNNg==</latexit><latexit sha1_base64="BxcD6SN8obOgIBdDj+DVYhCVPMM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF49V+gVtKJvtpl262YTdiVBC/4EXD4p49R9589+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ3dzvPHFtRKyaOE24H9GREqFgFK302GwOyhW36i5A1omXkwrkaAzKX/1hzNKIK2SSGtPz3AT9jGoUTPJZqZ8anlA2oSPes1TRiBs/W1w6IxdWGZIw1rYUkoX6eyKjkTHTKLCdEcWxWfXm4n9eL8Xwxs+ESlLkii0XhakkGJP522QoNGcop5ZQpoW9lbAx1ZShDadkQ/BWX14n7auq51a9h+tK/TaPowhncA6X4EEN6nAPDWgBgxCe4RXenInz4rw7H8vWgpPPnMIfOJ8/VECNNg==</latexit><latexit sha1_base64="BxcD6SN8obOgIBdDj+DVYhCVPMM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF49V+gVtKJvtpl262YTdiVBC/4EXD4p49R9589+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ3dzvPHFtRKyaOE24H9GREqFgFK302GwOyhW36i5A1omXkwrkaAzKX/1hzNKIK2SSGtPz3AT9jGoUTPJZqZ8anlA2oSPes1TRiBs/W1w6IxdWGZIw1rYUkoX6eyKjkTHTKLCdEcWxWfXm4n9eL8Xwxs+ESlLkii0XhakkGJP522QoNGcop5ZQpoW9lbAx1ZShDadkQ/BWX14n7auq51a9h+tK/TaPowhncA6X4EEN6nAPDWgBgxCe4RXenInz4rw7H8vWgpPPnMIfOJ8/VECNNg==</latexit>

Lmax
<latexit sha1_base64="xjAyTxAtQMgXLo1ryq9DvJaCxQA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiFw8eKthaaJeSTbNtaJJdkqxYlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXpgIbqznfaPSyura+kZ5s7K1vbO7V90/aJs41ZS1aCxi3QmJYYIr1rLcCtZJNCMyFOwhHF/n/sMj04bH6t5OEhZIMlQ84pTYXLqV5KlfrXl1bwa8TPyC1KBAs1/96g1imkqmLBXEmK7vJTbIiLacCjat9FLDEkLHZMi6jioimQmy2a1TfOKUAY5i7UpZPFN/T2REGjORoeuUxI7MopeL/3nd1EaXQcZVklqm6HxRlApsY5w/jgdcM2rFxBFCNXe3YjoimlDr4qm4EPzFl5dJ+6zue3X/7rzWuCriKMMRHMMp+HABDbiBJrSAwgie4RXekEQv6B19zFtLqJg5hD9Anz8Cn440</latexit><latexit sha1_base64="xjAyTxAtQMgXLo1ryq9DvJaCxQA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiFw8eKthaaJeSTbNtaJJdkqxYlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXpgIbqznfaPSyura+kZ5s7K1vbO7V90/aJs41ZS1aCxi3QmJYYIr1rLcCtZJNCMyFOwhHF/n/sMj04bH6t5OEhZIMlQ84pTYXLqV5KlfrXl1bwa8TPyC1KBAs1/96g1imkqmLBXEmK7vJTbIiLacCjat9FLDEkLHZMi6jioimQmy2a1TfOKUAY5i7UpZPFN/T2REGjORoeuUxI7MopeL/3nd1EaXQcZVklqm6HxRlApsY5w/jgdcM2rFxBFCNXe3YjoimlDr4qm4EPzFl5dJ+6zue3X/7rzWuCriKMMRHMMp+HABDbiBJrSAwgie4RXekEQv6B19zFtLqJg5hD9Anz8Cn440</latexit><latexit sha1_base64="xjAyTxAtQMgXLo1ryq9DvJaCxQA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiFw8eKthaaJeSTbNtaJJdkqxYlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXpgIbqznfaPSyura+kZ5s7K1vbO7V90/aJs41ZS1aCxi3QmJYYIr1rLcCtZJNCMyFOwhHF/n/sMj04bH6t5OEhZIMlQ84pTYXLqV5KlfrXl1bwa8TPyC1KBAs1/96g1imkqmLBXEmK7vJTbIiLacCjat9FLDEkLHZMi6jioimQmy2a1TfOKUAY5i7UpZPFN/T2REGjORoeuUxI7MopeL/3nd1EaXQcZVklqm6HxRlApsY5w/jgdcM2rFxBFCNXe3YjoimlDr4qm4EPzFl5dJ+6zue3X/7rzWuCriKMMRHMMp+HABDbiBJrSAwgie4RXekEQv6B19zFtLqJg5hD9Anz8Cn440</latexit><latexit sha1_base64="xjAyTxAtQMgXLo1ryq9DvJaCxQA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiFw8eKthaaJeSTbNtaJJdkqxYlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXpgIbqznfaPSyura+kZ5s7K1vbO7V90/aJs41ZS1aCxi3QmJYYIr1rLcCtZJNCMyFOwhHF/n/sMj04bH6t5OEhZIMlQ84pTYXLqV5KlfrXl1bwa8TPyC1KBAs1/96g1imkqmLBXEmK7vJTbIiLacCjat9FLDEkLHZMi6jioimQmy2a1TfOKUAY5i7UpZPFN/T2REGjORoeuUxI7MopeL/3nd1EaXQcZVklqm6HxRlApsY5w/jgdcM2rFxBFCNXe3YjoimlDr4qm4EPzFl5dJ+6zue3X/7rzWuCriKMMRHMMp+HABDbiBJrSAwgie4RXekEQv6B19zFtLqJg5hD9Anz8Cn440</latexit>

Lmean
<latexit sha1_base64="/BnW9SRnRzccZNf6gV5wHnZXA+s=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiwcPFUxbaEPZbCft0s0m7G6EEvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDAVXBvX/XZKa+sbm1vl7crO7t7+QfXwqKWTTDH0WSIS1QmpRsEl+oYbgZ1UIY1Dge1wfDvz20+oNE/ko5mkGMR0KHnEGTVW8u9jpLJfrbl1dw6ySryC1KBAs1/96g0SlsUoDRNU667npibIqTKcCZxWepnGlLIxHWLXUklj1EE+P3ZKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYmug5zLNDMo2WJRlAliEjL7nAy4QmbExBLKFLe3EjaiijJj86nYELzll1dJ66LuuXXv4bLWuCniKMMJnMI5eHAFDbiDJvjAgMMzvMKbI50X5935WLSWnGLmGP7A+fwBsviOmQ==</latexit><latexit sha1_base64="/BnW9SRnRzccZNf6gV5wHnZXA+s=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiwcPFUxbaEPZbCft0s0m7G6EEvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDAVXBvX/XZKa+sbm1vl7crO7t7+QfXwqKWTTDH0WSIS1QmpRsEl+oYbgZ1UIY1Dge1wfDvz20+oNE/ko5mkGMR0KHnEGTVW8u9jpLJfrbl1dw6ySryC1KBAs1/96g0SlsUoDRNU667npibIqTKcCZxWepnGlLIxHWLXUklj1EE+P3ZKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYmug5zLNDMo2WJRlAliEjL7nAy4QmbExBLKFLe3EjaiijJj86nYELzll1dJ66LuuXXv4bLWuCniKMMJnMI5eHAFDbiDJvjAgMMzvMKbI50X5935WLSWnGLmGP7A+fwBsviOmQ==</latexit><latexit sha1_base64="/BnW9SRnRzccZNf6gV5wHnZXA+s=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiwcPFUxbaEPZbCft0s0m7G6EEvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDAVXBvX/XZKa+sbm1vl7crO7t7+QfXwqKWTTDH0WSIS1QmpRsEl+oYbgZ1UIY1Dge1wfDvz20+oNE/ko5mkGMR0KHnEGTVW8u9jpLJfrbl1dw6ySryC1KBAs1/96g0SlsUoDRNU667npibIqTKcCZxWepnGlLIxHWLXUklj1EE+P3ZKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYmug5zLNDMo2WJRlAliEjL7nAy4QmbExBLKFLe3EjaiijJj86nYELzll1dJ66LuuXXv4bLWuCniKMMJnMI5eHAFDbiDJvjAgMMzvMKbI50X5935WLSWnGLmGP7A+fwBsviOmQ==</latexit><latexit sha1_base64="/BnW9SRnRzccZNf6gV5wHnZXA+s=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiwcPFUxbaEPZbCft0s0m7G6EEvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDAVXBvX/XZKa+sbm1vl7crO7t7+QfXwqKWTTDH0WSIS1QmpRsEl+oYbgZ1UIY1Dge1wfDvz20+oNE/ko5mkGMR0KHnEGTVW8u9jpLJfrbl1dw6ySryC1KBAs1/96g0SlsUoDRNU667npibIqTKcCZxWepnGlLIxHWLXUklj1EE+P3ZKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYmug5zLNDMo2WJRlAliEjL7nAy4QmbExBLKFLe3EjaiijJj86nYELzll1dJ66LuuXXv4bLWuCniKMMJnMI5eHAFDbiDJvjAgMMzvMKbI50X5935WLSWnGLmGP7A+fwBsviOmQ==</latexit>

Lmax
<latexit sha1_base64="xjAyTxAtQMgXLo1ryq9DvJaCxQA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiFw8eKthaaJeSTbNtaJJdkqxYlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXpgIbqznfaPSyura+kZ5s7K1vbO7V90/aJs41ZS1aCxi3QmJYYIr1rLcCtZJNCMyFOwhHF/n/sMj04bH6t5OEhZIMlQ84pTYXLqV5KlfrXl1bwa8TPyC1KBAs1/96g1imkqmLBXEmK7vJTbIiLacCjat9FLDEkLHZMi6jioimQmy2a1TfOKUAY5i7UpZPFN/T2REGjORoeuUxI7MopeL/3nd1EaXQcZVklqm6HxRlApsY5w/jgdcM2rFxBFCNXe3YjoimlDr4qm4EPzFl5dJ+6zue3X/7rzWuCriKMMRHMMp+HABDbiBJrSAwgie4RXekEQv6B19zFtLqJg5hD9Anz8Cn440</latexit><latexit sha1_base64="xjAyTxAtQMgXLo1ryq9DvJaCxQA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiFw8eKthaaJeSTbNtaJJdkqxYlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXpgIbqznfaPSyura+kZ5s7K1vbO7V90/aJs41ZS1aCxi3QmJYYIr1rLcCtZJNCMyFOwhHF/n/sMj04bH6t5OEhZIMlQ84pTYXLqV5KlfrXl1bwa8TPyC1KBAs1/96g1imkqmLBXEmK7vJTbIiLacCjat9FLDEkLHZMi6jioimQmy2a1TfOKUAY5i7UpZPFN/T2REGjORoeuUxI7MopeL/3nd1EaXQcZVklqm6HxRlApsY5w/jgdcM2rFxBFCNXe3YjoimlDr4qm4EPzFl5dJ+6zue3X/7rzWuCriKMMRHMMp+HABDbiBJrSAwgie4RXekEQv6B19zFtLqJg5hD9Anz8Cn440</latexit><latexit sha1_base64="xjAyTxAtQMgXLo1ryq9DvJaCxQA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiFw8eKthaaJeSTbNtaJJdkqxYlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXpgIbqznfaPSyura+kZ5s7K1vbO7V90/aJs41ZS1aCxi3QmJYYIr1rLcCtZJNCMyFOwhHF/n/sMj04bH6t5OEhZIMlQ84pTYXLqV5KlfrXl1bwa8TPyC1KBAs1/96g1imkqmLBXEmK7vJTbIiLacCjat9FLDEkLHZMi6jioimQmy2a1TfOKUAY5i7UpZPFN/T2REGjORoeuUxI7MopeL/3nd1EaXQcZVklqm6HxRlApsY5w/jgdcM2rFxBFCNXe3YjoimlDr4qm4EPzFl5dJ+6zue3X/7rzWuCriKMMRHMMp+HABDbiBJrSAwgie4RXekEQv6B19zFtLqJg5hD9Anz8Cn440</latexit><latexit sha1_base64="xjAyTxAtQMgXLo1ryq9DvJaCxQA=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiFw8eKthaaJeSTbNtaJJdkqxYlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXpgIbqznfaPSyura+kZ5s7K1vbO7V90/aJs41ZS1aCxi3QmJYYIr1rLcCtZJNCMyFOwhHF/n/sMj04bH6t5OEhZIMlQ84pTYXLqV5KlfrXl1bwa8TPyC1KBAs1/96g1imkqmLBXEmK7vJTbIiLacCjat9FLDEkLHZMi6jioimQmy2a1TfOKUAY5i7UpZPFN/T2REGjORoeuUxI7MopeL/3nd1EaXQcZVklqm6HxRlApsY5w/jgdcM2rFxBFCNXe3YjoimlDr4qm4EPzFl5dJ+6zue3X/7rzWuCriKMMRHMMp+HABDbiBJrSAwgie4RXekEQv6B19zFtLqJg5hD9Anz8Cn440</latexit>

Sleep Stage Analysis: Compare the electrodynamical states of the brain 
within patients with BECTS at different sleep stages.

Clinical Validation: A large-scale and prospective clinical study validating 
the biomarker

Sample Entropy

Lmax

Trapping Time

Lmean

The graphs to the right are multi-scale 
curves for sample entropy, trapping time 
(TT), Lmax and Lmean across all patients 
within each group (BECTS versus Controls). 
The red lines indicate the dynamics of the 
brain for patients with BECTS and the blue 
lines indicate the same for control patients. 
The shaded areas are the 95% confidence 
intervals.


There is a consistent distinction between the 
blue and red curves in each of the graphs. 
Moreover we can observe that there is a 
more defined difference between the two 
curves on the sensors that are in the 
centrotemporal region (C3, C4, T4) than the 
rest of the brain (F3). 

Each of the graphs to the left illustrates the 
results per sensor on the 10-20 EEG 
system. The color of the electrodes on the 
brains to the far left represent the dynamics 
of patients with BECTS, and the brains on 
the right side represent that of the control 
patients. 


The graphs illustrate that the BECTS 
patients have electrodynamics distinctly 
different from the controls. We can also 
observe that the centrotemporal region of 
the brain is experiencing a different 
dynamical state than the rest of the brain, 
despite the fact that no spiking occurred. 
We can also observe that the difference 
between the dynamics of the 
centrotemporal region as compared to the 
rest, is much larger for BECTS patients than 
controls.


