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• E pil e ps y is t h e s e c o n d m ost  c o m m o n t y p e of br ai n  dis e as e i n h u m a n b ei n gs  aft er str o k e [ 1].

• It is d efi n e d  as " a s u d d e n a n d r e c urr e nt br ai n m alf u n cti o n a n d is  a  dis e as e t h at r efl e ct s a n
e x c essi v e  a n d h y p ers y n c hr o n o us a cti vit y of t h e n e ur o ns wit hi n t h e  br ai n [ 1].

• O v er 6 0 milli o n  of t h e w orl d  p o p ul ati o n h as  e pil e ps y; w h os e c h ar a ct eri z e d f e at ur e is r e c urr e nt
s ei z ur es [ 2].
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• A c c or di n g t o t h e W o rl d H e alt h  Or g a ni z ati o n ( W H O), ei g ht y  p er c e nt of e pil e pti c  p ati e nts li v e i n
u n d er d e v el o p e d or d e v el o pi n g  n ati o ns wit h i ns uffi ci e nt  m e di c al s er vi c es [ 3].

• W orr yi n gl y, t h e v ast m aj orit y of t h os e p e o pl e r e m ai n u n di a g n os e d a n d  h e n c e d o n ot r e c ei v e
a d e q u at e tr e at m e nt  a n d c ar e . F urt h er m or e, t h os e wit h e pil e ps y h a v e t hr e e ti m es m or e ris k of
pr e m at ur e d e at h  c o m p ar ati v el y [ 4].

• El e ctr o e n c e p h al o gr a p h y ( E E G) is t h e m ost  c o m m o nl y  us e d t o ol t o di a g n os e s ei z ur es [ 5].

• R o u g hl y 6 6 % of s ei z ur es c a n b e c o ntr oll e d b y m e di c ati o n,  w h er e as a b o ut 8 %  o nl y  c a n b e
c o ntr oll e d b y s ur gi c al i nt er v e nti o n.  W hil e f or t h e r est,  n o  m e di c al tr e at m e nt  e xist [ 6].
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• T h e  A c c ur at e s ei z ur e t y p e cl assifi c ati o n will s u p p ort t h e e pil e pt ol o gist t o pr o vi d e t h e a p pr o pri at e
m e di c ati o n.

• C orr e ct cl assifi c ati o n is n e c ess ar y  as s o m e s ei z ur e  m e di c ati o ns  a n d  e q ui p m e nt ar e o nl y f or t h e
tr e at m e nt of c ert ai n s ei z ur e t y p es [1 0 ].

• S ei z ur e t y p e cl assifi c ati o n m a y als o b e b e n efi ci al  als o f or r es e ar c h ers i n  est a blis hi n g  a li n k  b et w e e n
c ert ai n s y n dr o m es  or eti ol o gi es [ 1 0 ].

• M a n y v ari a bl e s c o m pli c at e t h e di a g n o si s of s ei z ur e cl a s sifi c ati o n :

• O v erl a p pi n g s y m pt o ms

• I nt er-s u bj e ct v ari a bilit y
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• F or t h e l ast t w o d e c a d es, m ost  of t h e r es e ar c h h as  c o n c e ntr at e d o n a ut o m ati c  d et e cti o n  a n d
pr e di c ati o n of e pil e pti c s ei z ur es  usi n g s c al p E E G .

• H o w e v er, s ei z ur e t y p e cl assifi c ati o n r e c ei v e d littl e  att e nti o n d u e t o:

• N o n a v ail a bilit y of l ar g e  cli ni c al E E G d at a,

• T h e  diffi c ulti es i n h er e nt i n t his t as k.

• T h e T e m pl e U ni v ersit y H os pit al E E G S ei z ur e  C or p us (T U S Z) [1 3 ].
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• W e c o m p ar e t hr e e i m p ort a nt si g n al d e c o m p ositi o n t e c h ni q u es:

• Dis cr et e W a v el et D e c o m p ositi o n ( D W T),

• W a v el et P a c k et D e c o m p ositi o n ( W P D),

• D u al -Tr e e W a v el et D e c o m p ositi o n ( D T C W T).

• T hr e e diff er e nt c o m bi n ati o n of f e at ur es.

• E v al u ati o n a cr oss diff er e nt P ati e nt

I n t hi s W or k



S ei z ur es > 3 0 0 0

P ati e nts > 3 0 0

T h e l ar g e st p u bli cl y 
a v ail a bl e E E G d at a s et 

T h e T e m pl e U ni v e r sit y 
H o s pit al E E G S ei z u r e C o r p u s
(T U S Z v 1. 5. 2) 

https://isip.piconepress.com/projects/tuh_eeg/html/downloads.shtml


1 0

S ei z ur e T y p e s *

F o c al S ei z ur e s ( F N S Z) G e n er ali z e d S ei z ur e s ( G N S Z)

• Si m pl e P arti al ( S P S Z)
• C o m pl e x P arti al ( C P S Z)

• A bs e n c e ( A B S Z)
• M y o cl o ni c ( M Y S Z)
• T o ni c ( T N S Z)
• T o ni c C ol o ni c ( T C S Z)

* C d c. g o v . 2 0 2 1. T y p es of S ei z ur es | E pil e ps y | C D C. [ o nli n e] A v ail a bl e at: < htt ps: / / w w w. c d c. g o v / e pil e ps y / a b o ut /t y p es-of -s ei z ur es. ht m > [ Ac c ess e d 2 5 N o v e m b er 2 0 2 1].
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• S p e cifi c a n d n o n 
s p e cifi c

• O nl y s p e cifi c 
t y p es

• O nl y n o n-s p e cifi c

7 - cl a s s pr o bl e m 5 - cl a s s pr o bl e m 2 - cl a s s pr o bl e m
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• 2 5 0 H Z,

• B utt e r w ort h filt er a  p ass b a n d filt er
i n t h e r a n g e of 0. 4 t o 4 9 . 5  H z is
a p pli e d t o t h e si g n als t o filt er o ur
t h e  n ois e,

• S e g m e nt ati o n 2 s e c o n ds,
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C o m p ut e d F e at ur es

1. M e a n a bs ol ut e v al u es F 1 ,

2. A v er a g e p o w er F 2 ,

3. St a n d ar d d e vi ati o n F 3 ,

4. R ati o of t h e a bs ol ut e m e a n

v al u es of a dj a c e nt c o effi ci e nts F 4 ,

5. S k e w n ess F 5 ,

6. K urt osis F 6 .

E x p eri m e nts

• E x p eri m e nt 1: f e at ur e s et ( F 1, F2, F 3, F 4.)

• E x p eri m e nt 2: f e at ur e s et ( F 1,F 2, F 5, F 6.)

• E x p eri m e nt 3: f e at ur es s et ( F 1– F 6.)



• T h e n u m b er of f e at ur es will i n cr e as e b y: 

• N u m b er of s e g m e nts

• N u m b er of C h a n n els
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• W e c o m p ut e d a l ar g e s et of f e atur es.

• M e di a n of all s e g m e nts ’ f e at ur es.
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• S p e cifi c a n d n o n 
s p e cifi c

• O nl y s p e cifi c 
t y p es

• O nl y n o n-s p e cifi c

7 - cl a s s pr o bl e m 5 - cl a s s pr o bl e m 2 - cl a s s pr o bl e m

W ei g ht e d F 1  = �

𝑛𝑛 = 1

7

𝛼𝛼 𝑛𝑛 × 𝐹𝐹 1 𝑛𝑛

7

𝛼𝛼 𝑛𝑛 =
𝑁𝑁 𝑁𝑁 𝑁𝑁 𝑁𝑁 𝑁𝑁 𝑁𝑁 𝑜𝑜 𝑜𝑜 𝑆𝑆 𝑁𝑁 𝑆𝑆 𝑆𝑆𝑁𝑁 𝑁𝑁 𝑁𝑁 𝑇𝑇 𝑇𝑇 𝑇𝑇 𝑁𝑁 𝑛𝑛

𝑇𝑇 𝑜𝑜 𝑇𝑇 𝑇𝑇𝑇𝑇 𝑆𝑆 𝑁𝑁 𝑆𝑆 𝑆𝑆𝑁𝑁 𝑁𝑁 𝑁𝑁 𝑁𝑁 𝑁𝑁 𝑁𝑁 𝑁𝑁 𝑁𝑁 𝑁𝑁

[1 6 ]

[ 1 6]
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5 f ol d s s ei z ur e wi s e cr o s s v ali d ati o n[ 8]

W e us e d a str atifi e d 5- f ol d  cr oss- v ali d ati o n w hi c h
is i ns pir e d b y st at e -of t h e art t e c h ni q u e [ 8] i n
w hi c h t h e pr o p orti o n al  distri b uti o n  of cl ass es i n
t h e e ntir e d at as et is r a n d o ml y  all o c at e d t o fi v e-
f ol ds. T his will als o e ns ur e a f air p erf or m a n c e
c o m p aris o n  wit h e xisti n g st at e -of -t h e-art
r es e ar c h st u di es .

3 f ol d s p ati e nt - wi s e cr o s s v ali d ati o n[ 1 6]

W e  a d o pt e d t h e v ali d ati o n t e c h ni q u e of  Asif et
al. [ 1 4 ,1 6 ] i n  w hi c h t h e y  a p pli e d 3-f ol d  cr oss-
v ali d ati o n a cr oss p ati e nt s. I n t his s c e n ari o, t h e
d at a  pr es e nt e d i n T a bl e II is s plit i nt o t hr e e-f ol ds.
T h e s el e ct e d  cl ass es of s ei z ur es i n cl u d e  d at a
fr o m mi ni m u m of t hr e e p ati e nts. T h er ef or e, t his
e ns ur es t h at  d at a us e d f or t esti n g is  al w a ys fr o m
disti n ct  p ati e nt s w h os e d at a  h as  n e v er  b e e n
us e d i n t h e tr ai ni n g  p h as e.
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• I n f ut ur e, w e pl a n t o e m pl o y d e e p l e ar ni n g t e c h ni q u es t o l e ar n fr o m t h e w a v el et-b as e d e xt r a ct e d 
f e at ur es f or b ett er c o m p aris o n a n d cl assifi c ati o ns.
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