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[21] £ 4^ d\ ^ x\ ofl g_X\ ? #7] T]1 4 ̂ #¥ ir, 44 4 444 
4^# °14¥sH 444 ^4^. ̂  ¥4¥ 4^44 
444^ 4¥# 44 <?j 43M ^#4¥ 4^ 44 44-

[22] 4 4^ 4 444 4 44 4 i ̂4, #7] CAl4 ¥#¥¥, 44 ofl ^ 4JL 4 
471 °] 44^4 €- ¥# 4¥4^ #7] ofl-S- 4^ 4 44 S4H ¥S 
4¥¥ 4¥7i# 4 a44¥ 44 44 44. 

[23] 4 4^4 4444 444 °HS4, 471 EEG4iL# *1¥4 4^ ^4 
44^4 4J^# 44 44 44^. 444°^ A]]l o]]S. ^IJL# 4444 *)U °1]^ 
^H.;^^-7] SjTj-rfE^^ AlJrl- J7^3f tfl ^ fsf 

44^ 4 JL 4 4 A] # S 444^1 *112 i ̂  4JL# 4 4 44 *112 i ̂  
44¥# 4 a444 44 44 44. 

[24] 4 4^ 4 444444 4 °ll 5-4 , #7] *111 i S- 44¥4 #§1 °_S¥4 
4 °1 «. 4 7] ̂  i o] ^ ^.g. ̂  7] ̂  ̂  ̂ 7j H_; ^ ^-7] ^ ̂ ̂  H_ o] 

oflS. A) Jr o] 71144^, 44 *112 44¥4 #§1 °11^ 4iL# 
44 4JL4°-S 4¥4 444¥; 4 44 44444 #^°_S¥4 Afl 4 
4HS4# 444^1 44 All vi 4HS4 44 44 #§144 All vi 4HS4 
44¥# 4 a444 44 44 44. 

[25] 4 4^ 4 444 4 444 i 3-X\, #7] 44 *117-1 ¥ S\ 4 Jl^ ^5] oil 
444^ 44 4£# #§144 44 ^ ^7l 4^1 

^ ^BSI- ^^>¥1- ^i 

^JZ]-

[26] ^ ̂  ^ ̂ 71- 74.6365S ^ 2fl 9\ BIS 41 £ ̂  ̂^1 (4 ̂  ̂  ¥ 
47.11)^.4 4#1 ^1 ^^>711 ¥ 9.M. 

[27] f1 Hfl Si BIS 7] ¥^1 ¥^ ¥£(tracking speed)7l- ^>#1 ̂  ̂  S.7> W}^7§ 
flsl-§ irfl «>-§- ^S.7> ̂  ̂-*11^^ 7fl#§1¥ -^"Bfl(awake)1^>#1 
^^(hypnosis)S rcfl ^efl ̂ 1 ^#1 41 £ til*ll ^ 
ti>-g-^&| 15^ o]Aj- H> o. ^^71- BB1-3P.S. W^l ^^1- ̂ ^>3. ̂ 7] i 

¥ §14. 
[28] AflVl «0>4 4^511^51- <ylBS4 711 # ̂  711# Afl Vl 

y0>4 oil 4 Sfl 4 4 ^ 4 ¥4¥ °J ^ °fl4 4 -irTf ^ 1: ̂  
4 CAI 4*11 44^-fr4 4°J^s4 4^ 

44 ^4°11 4^ 44 #Efl«- 4^ *11 ^ ¥ §14. 
[29] ^ ^ ̂ 2114 BIS ^4 4 ̂ 4^ (correlation)0] 0.9877S. ^4 ̂ 2fl BIS 

44 4 ̂ 4 7t¥4 °1 ^4 BIS 44 °ll ¥¥4^1 4-§-4¥ ¥4 4£ ̂ 44 °1 
^4 4-§-£7]- ^4. 
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[30] 4 4^ 4 4^# 44 444 4 # 5] 7} -g-oj ## ^ #-Hfl 4 
44# 4 #4# S44 4 44. 

[31] 4 4^4 44 #£# 47}is£ 4 §Kr^ll 44 oi] #-§-1: 4 4 °-4, 4 J: 4 3 
7l4°l 4^44#iL4# 44 44°ll£-§-44 4 44. 

[32] £ i4 444 4£°11 44 444 44 
[33] 51 2^r 4 4^ °fl 4 4 44 4 £ 44 44 
[34] :£ 34 4 4^ i 4 4 44 4 £ 44 4^ 4 tssjf 
[35] £ 4^r £ 2°fl £4 4 £.*} 4 7j 4# 7fl ^ £ 
[36] £ 5^r £ 2°fl £4 4 44 5.# 41- £4 4 £4 °14. 

[37] #4 4 4^4 441-4444^4 44 i# £44 4^4°^ 4^44. 
i#4 £44 4^4 ̂ 444 44# 44^4 444 44 £44^I 
44# 4 44 444^^-^s £4°11 444# 444##^r 44 44. 

[38] 44°11 4^4 44^ 444 44 444 444 4^4^ 44# 44^ 
4# 4 44. £ 14 4^44,51 i(a)4 4^ 44 44 444 444 4 °_s#, 
4^4444 44^44# 4^ ̂ 44444444^4. 444 
444(hypnosis) 5L i(b)4 51 i(c)4 4#, 44# 4444 44 444 444 
7}x]5L 44 44 444 44 £ i(d)4 4# 444 4^7f 4^.471-
44# — S. €?- 444 44 444 444 44 #jL(burst suppression)7]-
4444. #44,4451,^451 44 44 44 44 4 4# ̂ 444 
451444# 444# 4#44. 4^## 7># #44# 444# °J44 4 
4 44 44#4. 44 444 4^ 444 4444 4444^- 4^4, 44 
4JL# 44 444 4444 444 444 4^4 44## 4JL 444 # 
44# ## 44# 44 4544 ^4. 

[39] #4, £ 2# £4 4 44 4 £ 44 44 4 £ 3# £4 4 44 4 £ 44 
4^I5]44 4^4# 4 4## 44 44 45144 4^ 4 44# 4 #44 
444 44. 

[40] £ 2# £44 4 4# # 4 4 44 4£ 44 44^ #44 4 # 44 44(l), 
3144 4# 44 44(7), 41 #4 444(2), 42 #4 444(8), 44 
444(3), 4444(9), 44 ^4H# 444(4), 44 4HS# 444(10), 
^4B4 4BS4 444(5), 7fl4 44 4HS#(MSCAI) 444(11), #44 
4#4(6), 4 44 (12), CAI(cortical activity index) 4#4(13), MsCAI(Modified 
shannon entropy with cortical activity index) 4#4(14), JiL# 4 7j 4(16), 44 
^44(17)4 4#4 #44(19)# S444. 

[41] #7] #44 4# 44 44(i)^r #44 4### 444 44# 44 
4 4(Electroencephalography: °| 4 'EEG"4 4 4) 4JLS-44 60Hz °]44 
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47^ 4^ 47i44. 7-] #4 fsf ^B\(l)^EEG^SS-^t\ 
^7fl4440~60Hz4°l^ #4## 

444^1 ̂ 44^ n °K>^ 44°-S #1444. 
[42] 4*1 *144^ ̂ 4 4^(7)4 7] #4 tfl^ f3f ^51(1)=-SjTj.^ A}Jr^-

Jl44 ^4 4^44. **44 ^4°lH ^ ̂^7>P>#| 4^4 
U] ^*14 44 ̂ 7} §1 <$7} 7] #4 tfl^ f3f 4^(1)^ 4JL# 
*i44 4:^# 4^44. 

[43] #7] *111 ofl 4 444(2)4 444^1 (serial) 4^4 #7] ^ 44 tfl ^ 44 
4^(1)^ #§1 4iL# 4^ 44 4^(i# 44, 163)# 44 i^(epoch) 
^1^(7112 °114 444-^1 °114 4*^4 444*1 ̂ |^1-^ o] :f:; *l] 1 °1]4 4J^S 
W)S rfl^. ̂ 4V4 4JL4 4^ 4JL4 H(overlap)4 4 §14- °H# 
44, 4^1 4^4 153. 4^ $LU\ 31 1344 444 4^# 1*114 
^44^1 4^-7ii7l4(34L#§!44. 

[44] *fl2 i 4 444(8)4 #7] *111 ofl 4 444(2)4 44 44 °14 ^Jl7f 
#7] 3*44 tfl^ 44 4 El (7)S1 #§1 4^4 ̂ 14 *j-oj 7} §14. S&7] *fl2 °114 
444(8)4 4*1 3*44 tfl^ 44 ̂ Bl(7)Sl 4JL# 4^ 44 4^# 
44 °114 4*4*111 °114 444-^1 °114 4*^4 4^4*1 £|^l-<^ °] ^ x)]2 oj]4 
4JLS ^ 4)S 444^1 ̂ 444(9)S ̂  

[45] #7] Q-%- *117j 4 (3)4 *111 °fl 4 444(2)^1 °-S444°ll °1 4 
^(artifact), ^4^1 4^1 oj -ofl o] 4 444 4 7] 44. 4*1 
*117j 4 (3)4 i # 44, 31 °1 iL^(wavelet) 7] 4^1 44 *fl 7j (denoising) 7] ^ 4 
41944. 

[46] 4*1 ^444(9)4 ̂ 7l 4^- *117-1 4 (3)^1 #JLS1 ^ Jl^Rootmean 
square: ^^]- -RMS'Sl* ^ ̂ ")# *11^^^ ^*7] *fl2 °ll^ ^§^(8)^ °ll^ 
^1 JL T* 7O^ 7 ] RMS*! 1-}ifCh| TI'" Si (n o i- m a 1 i zc j *1; v\. 

[47] #7] 3H?1 ^^(4)^ Q-%- *ll7\7\ 31# ^5] oil 
^^(fast fourier transform: FFTj** *f Jil ^in-^l ^f-ri — 
^^(Power Spectrum Density : PSD)# -p""?!:1^. FFT# "?!: ^1^51 S^lJL^r^l 
sj-rl (*ll «• ̂ 1)^1 "&l^£H^(histogram)-ir "iL:5!:i:i. 

[48] ^"71 Afl Vl §flBSSl ^^(10)^ 14 tk°),^7] ^nfSFf(9)£l #§1 
Xl^o] A"H Vl §3lJ= S-2](Shannon Entropy)# *1144°^ AflVl §HHS.s] 
^(ShEn)-i: #§1 W. p(ai)^r ^1^# 3.7] ofl 44 k(k>l) 4^- 4 
^44^r -S.^l:Si 711#, 4£°14. i# 4 °11# 4:M 44^1 ^tfl 4 
37] 7\ 1,2,2,3°] 31, °14^ [0.5, 1.5], [1.5, 2.5], [2.5, 3.5] 3^-^431 4 
#4^ 44 al, a2, a3°] 4 4^ p(a2)=2/4°l 4. 4 Vl §flBSSl 44 ofl s\ ^-7] 
EEG4:M ^l^sn^^l 4,4^°J^^1 ̂ ^^^^4^4^ 
4#4 # §14. 4 Vl §flBSsl <^4 44^ ̂ 1^ 7l#^ ̂ -g-4 # §14. 

[49] #44 l 



WO 2014/126406 

7 

PCT/KR2014/001201 

shEl, = 
log A-

[50] #7] ^4^4 444(5)4 444 24 4°l, 471 44 
444(4)4 4J^4 i^jB.2]- (Spectra Entropy) 444°i ^4 — 4 

44 4(SpEn)4 4444. ̂ 4^4 4HS4 444 44 
4HS4(Shannon Entropy)^- 4444 4 °14°114 44 — 4 — ^ 45L(PSD)lr 
44 44 444^1 44 4HS4(ShEn) 444 rlM i^Be} 
444 44 4#1 45L44°H EEG4:M 44 ^4^4 4 444^4 
44^144 4°J 4 4 §14. ^4H4 4HS4 44 444 444 7144 
^44 4 §14. 

[51] 444 2 
_ -EUPSDU^PSDU.) 

log A: 

[52] 471 31 4 ̂ ]| yj 4BLS-4 (modified shannon entropy: °] 4'MshEn'0] 4 4) 
444(11)4 4 °H4 4^44 44 4HS4(ShEn) 44 44 
4HS4(SpEn) 44 44 4^ ^4°114 ^314^4^1 4^. 4444. 
^314^ 7]^^#^ A]^7l-P>#lSl ^ofl ti>til3ll^ &°S- i# 44, 1 ~ 
100°fl ^44 4 §1^4 44. 

[53] #7] <y 31 4(threshold) 444(6)4 444 34 4°l, °!4 4sH 44(discrete 
fourier transform : DFT)4 44 4 44^1 #5)-# tf| ^J 44 444 44 
44(K)4 44°i TJ 31 4(threshold) 4 44. TJ 4—(impulse) 4J^4 4514 
314471 44 ̂ 3144 31444. 44, ̂ 3144 431 4^1444 4:^ 4 
44°l T]44^4°1 9X7} t}45] &O.S. 31^44 4°1 444 4i:4 
44 °fl 44 44^1 4444. 444 *144 tfl ^ 4 341- <y 31 &°_S. 
4^44. 4^4 444 3°114 K4 444 3l4(coefficient)°l31 
DFT4 °]4 4 s] °ll 44(discrete fourier transform), 

Xnor 

4 ̂  4444 if ^ °T| 4 4 J^, M4 °]4 4 4 °J ^ (discrete time domain) °1] 4 
4Hz tfl ^ o] 4. #7] <y Til 4 444(6)4 *144 tfl ^ °1 #44 431 4#1444 
^3144 4^4^-^4 4°H4 4i:4 44°l T]*H1 44 4^44 
4°1 ̂  —(bias) ^-44 ̂ 44 4 §14. 

[54] 444 3 
If 

Threshold = KY^DFT^) f 
k=\ 

[55] 44 31471(12)4 471 <y 314 444(6)°114 444 ̂ 314^4 4 £°JB 
71144 °H4(epoch)°114 3144°i °1144 4*11 S°JB 4s 44 ̂  4£4 
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31444. 
[56] 471 CAI(cortical activity index: °] 4 'CAI'4 ^ 4) ##4(13)4 471 

3l#7l(12)^ 3.7] (scaling)CAI 44 4(CAI)4 #§144. 471 
CAI #44(13)4 44^ 4444 4iL# ^ ̂ ^(impulse) 4iL(i&4 
S] 3(peak) # Jl)^ 4 SL5L EEG 4^4 4^ 4 ̂  °fl 7-1 ZL 4^ 4^-S. 
44. 7H44 43H14^ ^ #^S.7>^-7] 314°11 EEG4^°H4 <^4^ 
# JL7> , 4#1 £l ^ 44#4 °] *£^7} 44 ̂  oil 444°1 CAI 44 
4(CAI)4 4^ 44. 

[57] <%7] MsCAI #44(14)4 7114 Afl 4 44 4(MshEn)4 CAI 44 
4(CAI)i 4^4 4^11 <£^4 4^ 31## 44°1 4#1 4^4#(MsCAI)4 
4444-471 MsCAI #44(14)^3 4#1 4^ 4#(MsCAI)i3 444 i# 
44, #44 44 #44 54 £4. 

[58] #44 4 
MsCAI = ((A * ShEn) * (B * SpEn)) + U * CAI 

[59] #44 5 
MsCAI = L * MshEn + U * CAI ( L = A * B ) 

[60] 4# A, 4# B 4 4# u4 444 4^4 4431 °l44 4^11 ^4 ^#7> 
3) 21 o] ^ ̂  6.S.4 4 ̂  444 31 #°14.4# A, 4# B4 4# u# 
0 ~ 1 4°1 °114 0.01 4^ S. 444 4 31 MsCAI 44 ̂  ^14 ^ #(Fisher score)^1 
444 5. 14 is 4# 9X°-V], A= 0.54, B= 0.45, U= 0.71 4 31,^4 ^#71-
74.6365S 71-4 ##4^4. i&4, 4 4^(MsCAI)4 A= 0.54, B= 0.45, 0.65 < U < 
0.74 4 31, 4, L (A*B) = 0.243 °1 JL, 0.65 < U < 0.74 4 31, BIS 4^514ii4 

£ 440%7} 44^4 4# 44. H4l2f 4^44,4 4^31 44 
4#1 4^4^ 444 431^1 BIS 44^4 44°l 44431 44^4 4 # 
44. 

[61] 5.1 
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[Table 1] 
No A B U Fisher Score 

1 0.54 0.45 0.54 56.9255 
2 0.54 0.45 0.55 58.589 
3 0.54 0.45 0.56 60.337 
4 0.54 0.45 0.57 59.2556 
5 0.54 0.45 0.58 61.3602 
6 0.54 0.45 0.59 62.3691 
7 0.54 0.45 0.6 60.9082 
8 0.54 0.45 0.61 62.3814 
9 0.54 0.45 0.62 61.3606 

10 0.54 0.45 0.63 63.1417 
11 0.54 0.45 0.64 64.7456 
12 0.54 0.45 0.65 69.5645 
13 0.54 0.45 0.66 67.4387 
14 0.54 0.45 0.67 69.2384 
15 0.54 0.45 0.68 69.813 
16 0.54 0.45 0.69 71.0052 
17 0.54 0.45 0.7 70.8148 
18 0.54 0.45 0.71 74.6365 
19 0.54 0.45 0.72 68.5861 
20 0.54 0.45 0.73 66.1987 
21 0.54 0.45 0.74 67.3864 
22 0.54 0.45 0.75 64.6739 

[62] 5.2 
[Table 2] 

S'l'Sd -41 ^(Fisher score) 
MsCAI 

BIS 
74.6365 

47.11 
MshEn 58.6232 

CAI 42.4912 

[63] ^7] Six} *117j 4 (16)4 ^"71 MsCAI 444 (14)4 #§3 °_S44 ̂  4 
4iL# 4444. 444 4^ ̂  ^o) 7^44 o]^ 
S°JH421 3.7] ^olt£ 44 44, 4 (histogram) 44 4 44 
0.5%°T| 4444 S4H4 4444 4°-S 444^, 4444 444 471 
44 ̂  #4 15~307fl)^ ^ ̂  Tll^S], 3)^ 44 4 ̂  
7HT4(weighting)# 44 4444. 

[64] 44 44 544(17)4 £ 54 44, 44 $L*} 444(16)4 #44 444 
It7] 44- 37] 2:^ (scaling)4 4J^7]- 2-4 B] 4li£BL-r]l 4 °1] 43:44 
4444 44 44 544(17)4 2-44^ 44 44 4^1-
444 54 44. 44 41 7^44 ^4(raw) EEG 4^4 44 4£ 44 44, 
us] JL 4i:4 44,44 ̂ 4 ̂ lt(^^T, ̂ 4£) 44 44 5444 
4 47}/I- 4 44 444 4 4 4314 44. 

[65] 47l 4 4 4 4 44(19)4 44 4 44 4 £ 4 °141- 4 444 444 ̂4 
444 4441- 444 4 44 44 4£ 4441- 44 44 4ss 444 
4 44. 
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[66] £ ^ Vl 
tfl^ ^°<^M 

4#1 ^£.1-^^:^ 1 y0>^] ol4^5iiH5} 
iBLS-S] ^^4- tij-grfl 32] ^ ̂ -(fisher score)7|- ^tJL P]-#] ^5L°T| ^l:-§-
^S.7> BBl-=.tq-. ]£«]-, Aflui ofl^^Tx] cgA> yj-AijTj- ASjEgj. <£*> 
ycH °l *1# °S ^ 4 =r °S ^ °fl*1 ̂  ^ # *}°S ̂  ̂  §l^r 

Aflvl 5L-fr$] H>^£1 CAI yoV^^ 44°fl 
7}^*\Wr ^ ^ 3)^5] P}#1 $5- ̂  ̂1^1" ^r#?!: 141 2# 

^ °fl S] tb MsCAI yoV^ ^ ^ ^ ̂ r7> 74.6365S 
7fl*i£] ̂ ^-^(CAfe 42.4912, MshEn^ 58.6232) 4^ #-§-

^5L(tracking speed)5L 153 -^^1 -UriL1^ Wf—4- HL^!:, 
^ BIS ^1^ (correlation)^ 0.9877S. BIS ^ 
%x)$>\-$\ jL^ofl ^7} 44^4. 

[67] °RMH^r 4UH# 
^^Rr *>7]S] ^ 7]^Q £ ̂  <2] Apj- W <$<^0_g_*-B\ 

9HM^1 ^ ^ ̂ #4^711 ̂  ̂ ^ §1## 
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^-#o] ^]7]Q 
^511- 7fl#*Rr #7fl; ^ 

#7] 3)-^] f-tf i^]B5]-
4M ^311- 4 a^Br 

^o_S. *}$r 4]5L ^ «o>^. 

7ll4%Hl £M*1, 
4M ^5^ Aflvl <*1## 4M Aflvl 

^311- 4 a^Br ^^.S. 
*}$r 4]5L#^ «0>^. 

*fl5lMl £M*1, 
4M ^JL# 5L4T #7] 3^ 
^£1- i^lBe]- #7fll- 4 
S^Br ^G-S- *}$r 4#1 ^ yoV^. 
*fl5lMl £M*1, 
41"7] 41^# °l4]:'irS]011 xl^(discrete fourier 
transform)^]-^ ̂  5L ^ ̂ 1 T^l-JI ^ ̂  

4HM- #7] ^31^-i: 7fl#£|-^ #7fll- 4 
S^Br ^^.S. 1?Br ^ yoV^. 
*fl7lMl &°H, 
4M <£ 7fl SUit} €" 7]1^>JI #7] ofl-S- *[$.$] 
S<?lH 4¥3I #7] CAI ^(CAI)-ar 
^t^Br S^Br ^°-S- 1?Br ^ 
yo^. 

EEG 41^# *1 # °T| ^(epoch) 41^# 
,4M ±^$\ ^Til^-ir^^H 4M 

^ TflSM: oflS. A}^ tfl a<?]B ¥1- Tll^HrH 
CAI(cortical activity index) <S4> :^(CAIj# CAI ; 
4M EEG ^ 7]l*>fl Afl vl <*!*> ^(ShEn)4 #7] 
EEG^liL^fB] 31^^-7] <S# &(SpEn)# 

7fl4i ^ Vl ^(MshEn)# #^*Rr 7fl*i 
4|Vl 4BSS] ^<§^f; ^ 
4M 7fl*i Afl vl ^(MshEn)2f #7] CAI 
?J:(CAI)# 21 41 £ ̂ l^r(MsCAI)l- MsCAI 
^#^-1- a^>^r 1?Br ^ ̂1. 
7ll9%Hl &<>H, 
-^*7] MsCAI 

MsCAI = L * MshEn + U * CAI ( L = 0.243 , 0.65 < U < 0.74 
)°fl ^7] 7fl*i Aflvl <£*> ^(MshEn)i Till 
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TII^H ^BSI- #^Br i^Be} 
a^Br ^c-s. 

^ #*1. 
[^ ̂ U-17] *fl l%> ifl *1 *fl8%> ^ ^ ^ M ^ ̂  ^ ̂ -7] 

3 ^ TT ̂  HSU^ # 7-R>^ ^ S. H # ¥ §1¥ 7] # nfl *fl. 


