TABLE S4
THE ARCHITECTURE OF THE PROPOSED DEEP WF-CNN CLASSIFIER

L
Layers  Type No. of Neurons  Kernel size E No. of Filters
0-1 Conv 400x3 3131 1 16
1-2 Max ool 200%2 21 2
2-3 Conv. 200x2 I3 31 1 32
3-4 Max nool 100x1 1221 2
4-5 Conv. 100x1 I3 31 1 48
5-6 Max ool 50x1 211 2
6-7 Conv. 50%1 331 1 72
7-8 Max nool 25x1 211 2
8-9 Conv. 25x1 I3 31 1 96
9-10 Max ool 12x1 311 2
10-11 Conv. 12x1 I3 31 1 128
11-12 Max ool 6x1 21 2
12-13 Conv. 6x1 I3 31 1 256
13-14 Max nool 3x1 211 2
15-17 Fullv connected 1536

Fullv connected 24

Output Softmax &

Classification

TABLE S5
THE ARCHITECTURE OF THE PROPOSED DEEP 1D-CNN CLASSIFIER

D

Layers  Type No. of Neurons  Kernel size E No. of Filters
0-1 Conv 400x1 [711 1 4
1-2 Max ool 394x1 [6 11 2
2-3 Conv. 195x1 6 11 1 6
3-4 Max pool 190x1 411 2
4-5 Conv. 94x1 511 1 8
5-6 Max nool 90x1 41 2
6-7 Conv. 44x1 511 1 10
7-8 Max ool 40x1 211 2
8-9 Conv. 20x1 1311 1 12
9-10 Max pool 18x1 211 2
10-11 Conv. 9x1 21 1 14
11-12 Max ool 8x1 211 2
12-15 Fullv connected 56

Fullv connected 14

At o aa -

Softmax &
Output

Classification




TABLE S6

RESULTS OF THE WAVELET SCALOGRAM CNN CLASSIFIER FOR SHARP IDENTIFICATION IN CLINICAL DATA (0-2HOURS)

) i ) Testedon  Patterns 2 2 P 2 ‘? ‘g £ § =
Tramed' and validated I"attern's m' infant i the i ; f_ ; :é g § g _§ g § S
on infant No. Train/Validation = = [ 23 5 ] = S
No. Test-set %2 n &~ <
701114179072 2004 gl ARN 22K 240 n bl Q04 100 10nn 99 7
39.11.14.17.20.22 2532 7 188 94 R7 7 0 100 92.6 931 96.3
371114172022 27KkKR 9 439 216 104 22 0 100 R0 R 90 R 94.9
37914172022 2154 11 566 2R 2R3 0 1 99 6 100 100 99.8
37911172022 2590 14 130 65 65 0 0 100 100 100 100
3.7.9.11.14.20.22 2656 17 64 32 31 1 0 100 96.9 97.0 98.4
379111417722 2454 20 266 133 133 0 0 100 100 100 100
37911141720 2326 22 394 194 196 1 3 9k 5 995 995 99.0
98.51+0.89

Overall performance of the WS-CNN in 0-2 hours

TABLE S7

RESULTS OF THE WAVELET SCALOGRAM CNN CLASSIFIER FOR SHARP IDENTIFICATION IN CLINICAL DATA (2-4HOURS)

i i . Tested on  Patterns z 2 @ 2 ‘E ‘? £ §‘ =
Tramecl- and validated I?attern‘s 1n‘ infant i the i ; 'f: ; 1§ g .§ g Z g § g
on infant No. Train/Validation H = [ o 5] > & S
No. Test-set n n - <
701114179072 4154 2 1124 SA1 SRS 2 A aR 0 Q0 A Qa A Q0 2
301114172022 4751 546 270 273 0 3 9R 9 100 100 99 5
371114172022 4460 9 R30 409 413 2 6 98 6 99 5 99 5 99.0
3.79.14.17.20.22 4368 11 922 453 459 2 R 983 99.6 99.6 9R.9
3.7.9.11.17.20.22 5032 14 258 128 128 1 1 99.2 99.2 99.2 99.2
379111420722 5084 17 206 103 100 3 0 100 971 972 9R 5
37911141722 4930 20 360 178 179 1 2 9R 9 994 99 4 992
379011141720 4256 22 1034 516 510 7 1 99 8 98 6 98 7 992
99.10+0.14

Overall performance of the WS-CNN in 2-4 hours

TABLE S8

RESULTS OF THE WAVELET SCALOGRAM CNN CLASSIFIER FOR SHARP IDENTIFICATION IN CLINICAL DATA (4-6HOURS)

) ) ) Testedon  Patterns 2 2 @ 2 ‘E ‘-E £ é‘ =
Tramed. and validated I?attern.s 1n. fant i the i _; f ; :g g § g § g § S
on infant No. Train/Validation = = o 3 5 ° = 9
No. Test-set n 2 A~ <
701114179072 4707 2 1478 70A 712 1 R 0R 0 Q0 0 Q0 0 004
390.11.14.17.20.22 5014 7 616 308 304 4 0 100 9R.7 98.7 994
3.7.11.14.17.20.22 48R2 9 748 364 373 1 10 973 99.7 99.7 98.5
3.7.9.14.17.20.22 4312 11 1318 646 659 0 13 98.0 100 100 99.0
37911.17.20722 5478 14 152 76 75 1 0 100 9R .7 987 9913
3.79.11.14.20.22 5452, 17 178 R9 R0 0 0 100 100 100 100
3.79.11.14.17.22 4518 20 496 246 239 9 2 992 96.4 96.5 978
379011141720 4936 22 694 341 346 1 6 98 3 997 997 990
99.05+0.31

Overall performance of the WS-CNN in 4-6 hours




TABLE S9
REsULTS OF THE WAVELET SCALOGRAM CNN CLASSIFIER FOR SHARP IDENTIFICATION (ENTIRE 0-6 HOURS—13 LAYERS)

Trained and validated b . Tested on  Patterns z 2 2 2 ‘-? _ ‘g _ 8 _ :_? =
raine -an validate Aattern‘s 1n‘ infant in the : ; i ; é § ~§ § g § § o\\o/
on infant No. Train/Validation = = 23 5 5 © 2 s

No. Test-set 2 2 s <
701114172072 10387 2 3747 1608  1A1Q gl 17 00 Q000 00 Q Q9 5
3.9.11.14.17.20.22 12274 7 1350 675 649 26 0 100 96.1 96.3 981
3.7.11.14.17.20.22. 11614 9 2010 1003 1004 1 ) 99 R 99.9 99.9 99.9
3.7.9.14.17.20.22 10818 1 2806 1393 1399 4 10 993 99.7 99.7 99.5
3.7.9.11.17.20.22 13094 14 530 264 262 3 1 99.6 98.9 98.9 99.2
3.7.9.11.14.20.22 13176 17 448 224 215 9 0 100 96.0 96.1 98.0
37911141722 12508 20 1116 555 553 5 3 99 5 99 1 99 1 993
37911141720 11502 22 2122 1056 1057 4 S 99 5 996 99 6 996
Overall performance of the 13 layers WS-CNN in the entire 0-6 hours 99.14+0.65
TABLE S10
REsSULTS OF THE WAVELET SCALOGRAM CNN CLASSIFIER FOR SHARP IDENTIFICATION (ENTIRE 0-6 HOURS—9 LAYERS)
. i ) Tested on  Patterns z 2 @ 2 ‘-? ‘g 8 :_? =
Tramed- and validated Ifatterrlls m‘ infant in the i ; f ; é g ~§ g i g é S
on infant No. Train/Validation = = 23 5 5 © 2 s
No. Test-set 2 2 s <
7011141720722 103R72 2 3042 1604 1ANQ 17 17 99 N Q0 R Q0 R Q9 7
3.9.11.14.17.20.22 12274 7 1350 672 659 16 3 99.6 97.6 97.7 98.6
3.7.11.14.17.20.22. 11614 9 2010 1002 9R9 16 3 997 984 98 4 991
3.7.9.14.17.20.22 10818 1 2806 1376 1400 3 27 981 99.R 99.R 98.9
3.7.9.11.17.20.22 13094 14 530 265 261 4 0 100 98.5 98.5 99.2
379111420722 13176 17 448 223 221 3 1 99 A 9R 7 oR 7 99 1
37911141722 12508 20 1116 539 539 19 19 96 6 96 6 96 6 96 6
37911141720 11502 22 2122 1054 1039 22 7 993 979 980 98 6
Opverall performance of the 9 layers WS-CNN in the entire 0-6 hours 98.73+0.87
TABLE S11
REsULTS OF THE WAVELET SCALOGRAM CNN CLASSIFIER FOR SHARP IDENTIFICATION (ENTIRE 0-6 HOURS—7 LAYERS)
Trained and validated b ) Tested on  Patterns 2 2 2 z ‘-? _ ‘g _ 8 _ §‘ =
raine -an validate Aattern‘s 1r1‘ infant in the i ; i ; é § ~§ § g § § o\\o/
on infant No. Train/Validation = = = = 5 0] g ]
No. Test-set 2 n s <
701114172072 10387 2 3747 1565 1A0A 15 5A 0A 5 Q9 1 Q9 1 97 R
3.9.11.14.17.20.22 12274 7 1350 663 662 13 12 98.2 981 98.1 981
3.7.11.14.17.20.22. 11614 9 2010 989 9R9 16 16 9k 4 984 98 4 984
3.7.9.14.17.20.22 10818 1 2806 1389 1384 19 14 99.0 98.6 98.7 98 R
3.7.9.11.17.20.22 13094 14 530 263 264 1 2 99.2 99.6 99.6 994
3.7.9.11.14.20.22 13176 17 448 224 210 14 0 100 93 .8 941 96.9
37911141722 12508 20 1116 53R 521 37 20 96 4 934 93 A 94 9
37911141720 11502 22 2122 1033 1050 11 28 974 990 989 982

Opverall performance of the 7 layers WS-CNN in the entire 0-6 hours 97.81£1.29
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Figure S6. Examples of post-HI micro-scale EEG sharp waves (a, b) and non-sharp EEG background (c, d). The
corresponding Gaussian 2 wavelet transforms of the sharps (e, f) and non-sharps (g, h) at scale 32. The
corresponding inverse Fourier transforms of the sharps (i, j) and non-sharps (k, 1) using band-pass filter 4-
12.5Hz. The combination of these three time series (matrix of size 400x1x3) was used for training and validation
of the WF-CNN classifier (m, n).



TABLE S12
REsULTS OF THE WF-CNN CLASSIFIER FOR SHARP IDENTIFICATION IN CLINICAL DATA (ENTIRE 0-6 HOURS — 17 LAYERS)

) ) ] Tested on  Patterns @ 2 @ 8 S o =1 S
Trained and validated Patterns in . . g = = = < > a _.% 5.8
. ) o infant in the o Z. o Z, = = g s 5”7
on infant No. Train/Validation = = 2 [ A n & <
No. Test-set
701114172077 10282 k! 3049 1505 1A13 R 26 0R4 Q05 00 5 00 0
3.9.11.14.17.20.22 12274 7 1350 656 671 4 19 97.2 99.4 99.4 983
3.7.11.14.17.20.22. 11614 9 2010 1003 1003 2 2 99 R 99 R 99 R 99 R
3.7.9.14.17.20.22 10818 1 2806 13R0 1390 13 23 984 991 991 987
3.7.9.11.17.20.22 13094 14 530 262 259 6 3 98.9 97.7 97.R 9873
379111420722 13176 17 448 221 213 11 3 9R 7 951 9513 96 9
3.7.9.11.14.17.22 12508 20 1116 543 547 11 15 973 98.0 98.0 97.7
37911141720 11502 22 2122 1030 1037 24 31 971 977 977 974
Overall performance of the WF-CNN in the entire 0-6 hours 98.26+0.9
TABLE S13
RESULTS oF THE WF-CNN CLASSIFIER FOR SHARP IDENTIFICATION IN CLINICAL DATA (ENTIRE 0-6 HOURS — 13 LAYERS)
) ) ) Testedon  Patterns 7 2 7 2 e Q = 3
Trained and validated Patterns in . . = = = = < > 2 _& 5.8
. . o infant in the o~ Z, o Z = - 8" 5™
on infant No. Train/Validation = = [ = A n & <
No. Test-set
701114172072 103R) 2 047 15A7 1508 bX! 54 0h 7 oR A oR A 07 A
3.9.11.14.17.20.22. 12274 7 1350 639 664 11 36 947 984 983 96.5
3.7.11.14.17.20.22 11614 9 2010 985 1000 5 20 98.0 99.5 99.5 98K
3.7.9.14.17.20.22 10818 11 2806 1355 1394 9 48 96.6 994 993 98.0
37911172022 13094 14 530 261 236 29 4 98 5 R0 1 900 93 R
3.7.9.11.1420.22 13176 17 448 215 213 11 9 96.0 951 951 95.5
379.11.14.17.22 12508 20 1116 537 542 16 21 96.2 971 971 96.7
37911141720 11502 22 2122 1009 1034 27 52 951 975 975 963
Overall performance of the 13 layers WF-CNN in the entire 0-6 hours 96.65+1.5
TABLE S14
REsULTS OF THE WF-CNN CLASSIFIER FOR SHARP IDENTIFICATION IN CLINICAL DATA (ENTIRE 0-6 HOURS — 9 LAYERS)
) ) ) Tested on  Patterns @ 2 @ 2 e & e 8
Trained and validated Patterns in ) . b= = i = < S Z2 .3 E
) ) o infant in the ~ Z, ~ Z g = g 3g™<
on infant No. Train/Validation = = = = A %) & <
No. Test-set
701114172072 10382 2 0497 153 1571 50 {3 049 ) 06 Q 050
3.9.11.14.17.20.22 12274 7 1350 653 630 45 22 96.7 933 93.6 95.0
3.7.11.14.17.20.22 11614 9 2010 9R9 978 27 16 9R.4 97.3 973 97.9
37914172022 10818 1 2806 1346 1375 28 57 959 98 0 980 970
3.7.9.11.17.20.22 13094 14 530 250 249 16 15 943 94.0 94.0 942,
3.7.9.11.14.20.22. 13176 17 448 210 216 R 14 93.R 96.4 963 951
3.79.11.14.17.22 12508 20 1116 542 524 16 34 971 93.9 941 95.5
37911141720 11502 22 2122 1003 1033 28 SR 94 5 974 9713 959
Overall performance of the 9 layers WF-CNN in the entire 0-6 hours 95.81«£1.1
TABLE S15
REsuULTS OF THE WF-CNN CLASSIFIER FOR SHARP IDENTIFICATION IN CLINICAL DATA (ENTIRE 0-6 HOURS — 7 LAYERS)
) ) ) Tested on  Patterns @ 2 @ 8 S o =1 S
Trained and validated Patterns in . . g = = = < > a_.% 5.8
) ) o infant in the ~ = ~ - o = 8" 5™
on infant No. Train/Validation = = [ =) A %) & <
No. Test-set
701114172077 10382 k 042 14724 1504 74 107 R7 R R 5 0R 3 e
301114172022 12274 7 1350 612 66K 7 63 907 990 98 9 94 R
3.7.11.14.17.20.22. 11614 9 2010 970 97K 217 35 96.5 9713 9713 96.9
3.7.9.14.17.20.22 10818 1 2806 136K 1308 95 35 97.5 93.2 93.5 95.4
3.7.9.11.17.20.22 13094 14 530 255 249 16 10 96.2 94.0 941 95.1
3.7.9.11.14.20.22 13176 17 448 215 213 11 9 96.0 95.1 951 95.5
37911141722 12508 20 1116 53R 507 51 20 96 4 909 9173 93 A
37911141720 11502 22 2122 1034 983 78 27 975 96 930 951

Overall performance of the 7 layers WF-CNN in the entire 0-6 hours 94.95+1.1
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Figure S7. (a) to (h): ROC curves and the corresponding AUC values from 8-fold cross-validation of the results
along 6 hours of 256Hz data across 8 babies (48 hours total) using 13, 11, 9 and 7 layers in the proposed WEF-

CN

classifier. The boxplot in (i) demonstrates how the overall accuracy of the net decreases with larger
variations in the standard deviation for different number of layers.



TABLE S16
RESULTS OF THE 1D-CNN CLASSIFIER FOR SHARP IDENTIFICATION IN CLINICAL DATA (ENTIRE 0-6 HOURS — 15 LAYERS)

) ) i Tested on  Patterns @ 2 7 2 e < g Y
Trained and validated Patterns in . ) i= = = = < s z o £ &
. . o infant in the n z o z = < 3 3 <
on infant No. Train/Validation = = I [ 2 17 £ <
No. Test-set
701114179079 10287 k! 042 1262 1500 31 758 R4 1 oR 1 97 R a1
3.9.11.14.17.20.22 12274 7 1350 649 621 54 26 96.1 92.0 923 94.1
3.7.11.14.17.20.22. 11614 9 2010 963 98K 17 47, 95K 983 983 971
3.7.9.14.17.20.22 T0R1R 1 2806 1324 1310 93 79 94 4 934 934 939
3.7.9.11.17.20.22. 13094 14 530 264 255 10 1 99.6 96.2 96.4 97.9
379111420722 13176 17 448 215 200 15 9 96 0 9313 935 94 6
3.7.9.11.14.17.22 12508 20 1116 539 542 16 19 96.6 971 97.1 96.9
37911141720 11502 22 2122 1049 997 64 12 98 9 94 0 942 964
Opverall performance of the 15 layers 1D-CNN in the entire 0-6 hours 95.25+2.1
TABLE S17

RESULTS OF THE 1D-CNN CLASSIFIER FOR SHARP IDENTIFICATION IN CLINICAL DATA (ENTIRE 0-6 HOURS — 13 LAYERS)

] ) i Testedon  Patterns 2 2 I a8 < < g g
Trained and validated Patterns in . . g=] = 3= = < > z 3 EECY
. . o infant in the o z o~ Z. = < g = g <
on infant No. Train/Validation = = =3 [ 3 %3] & <
No. Test-set
701114179077 10287 2 2042 1201 1580 a1 7220 RS R a7 s Q71 a1 A
3.0.11.14.17.20.22. 12274 7 1350 643 662 13 32 953 981 98.0 96.7
3.7.11.14.17.20.22. 11614 9 2010 982 989 16 23 97.7 984 984 981
37914172022 10R1R 11 2806 1345 1353 50 58 959 9 4 96 4 962
379111720722 13094 14 530 263 264 1 2 992 99 A 99 A 994
3.7.9.11.14.20.22 13176 17 448 219 221 3 5 97 R 9R.7 986 982
3.7.9.11.14.17.22. 12508 20 1116 53R 547 1 20 96.4 98.0 98.0 97.2
37911.1417.20 11502 22 2122 1044 1005 56 17 9k 4 947 949 96 6
Overall performance of the 13 layers 1D-CNN in the entire 0-6 hours 96.75+2.2
TABLE S18

RESULTS OF THE 1D-CNN CLASSIFIER FOR SHARP IDENTIFICATION IN CLINICAL DATA (ENTIRE 0-6 HOURS — 9 LAYERS)

. . . Testedon  Patterns @ @2 I @ e e g 2
Trained and validated Patterns in . . = = = = < > 2 £ &
. . o infant in the o o z = = 3 3 <
on infant No. Train/Validation = E — [ 3 7] & Z
No. Test-set
701114179079 10287 k! 042 1207 1447 174?19 {02 R0 2 {R 7 R4 R
3.9.11.14.17.20.22 12274 7 1350 582 587 ]R 93 R6.2 R7.0 R6.9 R6.6
371114172022 11614 9 2010 922 9472 63 R3 917 937 93 A 9.7
3.7.9.14.17.20.22 T0R1R 1 2806 1227 1250 153 176 R75 R01 ]KR9 ]R3
3.7.9.11.17.20.22. 13094 14 530 226 261 4 39 R53 98.5 983 91.9
3.7.9.11.14.20.22 13176 17 448 200 210 14 24 R073 938 935 91.5
3.7.9.11.14.17.22 12508 20 1116 506 520 3R 52 90.7 93.2 93.0 91.9
37911141720 11502 22 2122 1005 915 146 56 94 7 R6 2 {73 90 5
Overall performance of the 9 layers 1D-CNN in the entire 0-6 hours 89.78+2.7
TABLE S19

RESULTS OF THE 1D-CNN CLASSIFIER FOR SHARP IDENTIFICATION IN CLINICAL DATA (ENTIRE 0-6 HOURS — 7 LAYERS)

) ) . Tested on  Patterns @ 8 @ 8 < S 5 z
Trained and validated Patterns in . . g=] = g = < > z 3 EECY
. . o infant in the o z o~ Z. = < g = g <
on infant No. Train/Validation £—< = [ fr, 3 %) £ <
No. Test-set
701114179077 10287 2 2042 11on 12/0 957 431 734 R4S R7 < 7R Q
3.0.11.14.17.20.22. 12274 7 1350 591 SR7 ]K R4 R7.6 R7.0 R7.0 R713
3.7.11.14.17.20.22. 11614 9 2010 1003 550 455 2 99 R 54.7 68K 773
3.79.14.17.20.22 10818 11 2806 1199 1173 230 204 R5.5 R3.6 R3.9 R4.5
3.7.9.11.17.20.22 13094 14 530 221 261 4 44 R34 98.5 98.2 90.9
3.7.9.11.14.20.22 13176 17 448 219 162 62 5 97 R 7.3 779 R5.0
379.11.14.17.22 12508 20 1116 506 4R3 75 52 90.7 R6.6 R71 RKR.6
37911141720 11502 22 2122 99K {27 234 63 94 1 779 810 6.0

Overall performance of the 7 layers 1D-CNN in the entire 0-6 hours 84.81+4.3
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Figure S8. (a) to (h): ROC curves and the corresponding AUC values from 8-fold cross-validation of the results along 6 hours
of 256Hz data across 8 babies (48 hours total) using 13, 11, 9 and 7 layers in the proposed 1D-CNN classifier. The boxplot
in (i) demonstrates how the overall accuracy of the net decreases with larger variations in the standard deviation for

different number of layers.



TABLE S20
RESULTS OF THE WAVELET-TYPE-II-FLC CLASSIFIER FOR SHARP IDENTIFICATION IN CLINICAL DATA (ENTIRE 6 HOURS)

. . No. of Tested on No. of @ @ 2 ‘? ‘g :.E‘ _
Tralned‘ and validated patterns in infant patterns in f f ; é g '§ g é s
on infant No. = = = 5 o S
the Train-set No. the Test-set n 2 <
7011141792077 5101 2 1671 1847 1014 74 0542 AN 41 7797
3901114172022 6137 7 675 633 594 47 93 7R 5159 72 68
371114172022 5807 9 1005 927 529 4K 9224 6367 7795
37914172022 5409 11 1403 1269 648 134 9045 6620 7832
3.79.11.17.20.22 6547 14 265 239 236 26 90.19 5032 70.25
379111420722 658K 17 224 202 296 22 90 1R 40 56 65 35
37911.14.17.22 6254 20 55K 531 265 27 9516 6671 k093
379011141720 5751 22 1061 1027 515 34 96 80 66 60 {170
Overall performance of the wavelet type-II FLC in the entire 0-6 hours 75.64+5.31

o
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Figure S9. (a) to (h): The variations in the actual sharp profiles in different sets from 8 babies excluding one in the entire
dataset; (i) to (p): Wavelet transformed footprint of uncertainties (FOU) of the patterns in a-h, respectively, used in the WT-
Type-II-FLC approach. Profiles have been created using Gaus2 mother wavelet at scale 16 to generate compact “Footprint of
Uncertainty” which were then used in the classifier. Gaussian 2 basis wavelet at scale 16 corresponds to a pseudo-frequency
of 4Hz (250ms), which stands for the lower spectral range of a typical clinical HI sharp wave recorded at the sampling
frequency of 256Hz.



