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Toward a Key-frame Extraction Framework for
Video Storyboard Surrogates Based on Users’ EEG Signals
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ABSTRACT

This study examined the feasibility of using EEG signals and ERP P3b for extracting video
key-frames based on users cognitive responses. Twenty participants were used to collect EEG
signals. This research found that the average amplitude of right parietal lobe is higher than
that of left parietal lobe when relevant images were shown to participants: there is a significant
difference between the average amplitudes of both parietal lobes. On the other hand, the average
amplitude of left parietal lobe in the case of non-relevant images is lower than that in the
case of relevant images. Moreover, there is no significant difference between the average
amplitudes of both parietal lobes in the case of non-—relevant images. Additionally, the latency
of MGFP1 and channel coherence can be also used as criteria to extract key-frames.
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(E 1) H|C|2 O|0|A| Mgt: =y Ant
HT L y
997 vl v2 v3 v v5 v6 A
1 55.60% 55.60% 66.70% 44.40% 88.90% T1.78% 64.80%
2 77.80% 44.40% 55.60% 88.90% 66.70% 44.44% 63.00%
3 66.70% 33.30% 77.80% 77.80% 33.30% T1.78% 61.10%
4 66.70% 55.60% 66.70% 77.80% 66.70% T1.78% 68.50%
5 66.70% 33.30% 77.80% 88.90% 55.60% 66.67% 64.80%
6 66.70% 55.60% 33.30% 66.70% 55.60% 55.56% 55.60%
7 44.40% 44.40% 55.60% 55.60% 55.60% T1.78% 55.60%
8 55.60% 33.30% 66.70% 66.70% 88.90% 55.56% 61.10%
9 44.40% 44.40% 55.60% 66.70% 66.70% 55.56% 55.60%
10 66.70% 44.40% 44.40% 55.60% 77.80% 33.33% 53.70%
11 66.70% 44.40% 77.80% 66.70% 66.70% 66.67% 64.80%
12 55.60% 44.40% 44.40% 77.80% 88.90% 66.67% 63.00%
13 44.40% 33.30% 44.40% 66.70% 66.70% T1.78% 55.60%
14 33.30% 55.60% 66.70% 33.30% 77.80% T1.78% 57.40%
15 55.60% 55.60% 44.40% 66.70% 77.80% 55.56% 59.30%
16 66.70% 22.20% 88.90% 66.70% 88.90% 66.67% 66.70%
17 77.80% 44.40% 66.70% 66.70% 66.70% 88.89% 68.50%
18 55.60% 33.30% 66.70% 88.90% 55.60% 55.56% 59.30%
19 77.80% 66.70% 55.60% 77.80% 77.80% 66.67% 70.40%
20 66.70% 33.30% 88.90% 77.80% 66.70% 88.89% 70.40%
A 60.58% 43.88% 62.24% 68.91% 69.47% 66.67% 61.96%
T AAS 22 ZHY A4S AR F 6470 4, B4 Az}
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CE 2) 378 e ¥ MGFP1el "t x|nMedel Melgtat W Zxf7|
A& el H A g
A 913 AA7] 913 AA7] 913 A7
(V) (ms) (V) (ms) (V) (ms)
Fpl 5.77 8775 4.55 6238 1.87 8380
Fp2 3.86 7343 6.76 7403 1.78 8229
F3 5.59 8570 1.49 6278 6.63 2621
Fz 4.74 8574 297 6235 4.76 3767
F4 6.45 7857 1.66 4845 419 8230
F7 3.22 3233 463 6737 5.23 2560
F8 3.15 7339 2.98 7372 0.13 36
FC3 2.74 6265 2713 6275 25 6262
FCz 3.22 6266 2.1 6237 4.39 6257
FC4 448 7603 2.16 7305 6.16 8242
FT7 2.32 3450 2.49 6601 454 2566
FT8 2.96 7340 1.12 7511 1.49 36
FT9 2.3 2545 2.67 6777 1.85 2584
FT10 1.21 7337 0.24 70 1.22 75
C3 3.61 6266 4 6265 2.65 6263
Cz 4.24 6256 3.63 6242 3.95 6253
C4 4.03 6247 1.38 8736 217 7771
CP3 4.5 6263 311 589 463 6310
CPz 3.57 6250 3.68 6245 3.08 6257
CP4 0.86 639 2.22 2012 2.01 6356
01 11.19 254 11.15 249 991 243
Oz 8.56 251 9.34 250 8.43 239
02 8.78 252 9.55 254 8.59 241
P3 6.79 542 5.76 471 481 480
Pz 5.76 492 497 471 4.5 359
P4 39 327 2.74 368 4.26 460
P7 8.08 464 7.14 484 5.76 233
P8 594 133 5.95 256 5.84 130
PO1 8.37 491 8.3 376 746 244
PO2 7.02 327 7.52 368 6.38 242
T7 418 6610 5.67 6598 2.36 6630
T8 2.37 7490 2.1 1763 1.13 35
TP7 4.26 555 2.37 487 551 2216
TP8 243 130 0.74 8395 3.38 127
MGFP1 5.78 461 491 252 4.66 217
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1‘?—%@@ olmA| ZFLOHH oF 250ms= LFERst
3, ¥R o]mR] A= oF 240msE WEFRTE
FFAH FE Aol ] )= PO1/PO2 Ade]
A7 1= A/ FEAR olH|AE 327~491ms
2ot oA oF 240msE YEFHTE

FAY 729 z‘HLg £ AvET, P8 Ade
A7 A/BA oln A= 133ms, 130ms
= 7P VR, 1?—-‘?—7%4 % olm| A= 256ms=
71 AA Jerst gkE P A e A=
A3/ RA%} o|u| A= 464ms, 484msE 7}
ZF yepsk o), BIAE o rjAlE 233msE 71
kTt P3/Pz/P4 Ade] A7 A/ F2
A3/ A olm|R|of|A] 327 ~542ms= LFER:
o} o]9} Zo] FHA Fol A= P8 AdS
AlQlgk 2] AHEE2 400~600msel A F

2155 Holal §lth

ARFE, AFH B S e e A
dE9 AA71E A BY w9 geksiA o
Bl 53] FP1/FP2 A9 A7 1= A8/
A/ HIA olw|R|edlA 6,238~8,775ms
= UeRsth ZA717F ol - " 1 A oAt

So) 62 5 o|UIAZ KT 6% o]Fo] ME

o]j/_, H

P}

r

S E9A Agshs AF 20 IS >
A0z Wl F3/Fz Ade) A7 A/
FEAY o= 6.235~8574mso] W, WA

3} 0| A& 2,621 ~3.767TmsE BX &A Jet
Wk F7 Aldel A7) F-223) olvA=
6.737ms°] 2, A{/¥ A o|n| A= 3,233ms,
2560ms= 27+ veRsttt T7 Age] 2171 A
S/ HEAS/ WA o|m|x|ellA 6,610~6,598ms
2 fFAH el

BE A9 Hagel MGFP19] A7)+

A3 om A1) B 461ms = FEA /M| A

Fe] ZA71E5(252ms/277ms) Brk FA1H 2.
FrelulstAl 23 eH(p €0.001).

4.2 97 I A=

42.1 97 7M1 1
FAQel XS =5} A dE(P3/Pz/P4, P7/
P8)°l P3b Aflgtel A/ FEAL/HAH
olm|z] Ap=7tbel| FAHCE fron|gh zto]7}
JeA otr 7] flaiA AR (ANOVA)
= Ttk 24 A3 £ FF 001004
P8% A9sties BF EAHoZ fon|g
Aol & VERITH(GE 3) 35). o]deh Aol B
o AF-H 02 Al H 7] Q18] AR5 Post hoc
test) = 913k tisH| W (multiple comparison) &
AN o WL Tukey HSDE AHE-3FS
THGE 4 32). T899 #5320 1A
s P7/P3/Pzol A Ag oW Ao thst + g}
HES-o] A ofm| Ao &t ¥ FHHS-H T} T
A Yepgth 53] ProlAs #2243 oy
2| e} v A gt ofm| Aol gt ¥ kg FAA
O 7 fogt atelg Btk T4 5 9
A5 P4 Aol M= B o]w]A] A=l o
HES BEAG o|w)A] 2=l st v

bl 213k zto] 7} Atk

o

N

¢

422 A7 714 2

TG A F e S H Tt Ad
P3 vs. P4: P7 vs. P8)7+e] vlwollA #3l/5
BAY/ AT oA AFelM EAHLR Fof

H)g Fol7h YA t-PAS S B4

—

22k A% % RRAT oA AT A FAH
]_

& HERTH(E 5) 3F=2).
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(E 3) 242N ARGt 20X Aol M2|gf Hlw)
T Ha AAZH V)
e e weag e F g
P7 8.08 71 5.60 12.88 0.000%*
P3 6.79 5.76 481 10.252 0.000%*
Pz 5.76 497 429 596 0,004%%*
P4 375 2.62 4.26 575 0.005%*
P8 5.74 575 5.64 0.03 0974
#5001
(R 4 M=z AH(EZ 2| 1M Ao Mgt Hlw)
g HA= A= HazH1-J) FFU} p
=0 H A 248 0.49 0.000%*
P7 i) H] A9} 1.54 049 0.008%%
HEAY % -0.94 0.49 0.146
= H A 1.90 0.44 0.000%*
P3 H2A3 H] A9} 0.95 0.44 0.084
HEAY % -1.03 0.44 0.057
=0 H) A 1.46 042 0.003%*
Pz HEAG H] A9} 0.68 042 0.255
HEAY % -0.79 042 0.161
=) H] 23} -0.52 049 0.556
P4 i) H] A9} -1.62 049 0.004%%
HEAY = -1.14 049 0.067
(E 5) 2MEM ZI(Z2E MY 2 MM Mgt HW)
. Ha A (V)
A4S TR/ AT 7 Y ol t P 3
A3 P3-P4 6.79 375 3.04 5.82 0.000%*
2% P7-P8 8.08 5.74 2.34 402 0,000%*
BRAT P3-P4 576 262 3.14 781 0.000%*
A P7-P8 714 575 1.39 3.30 0.002%*
H]2¢} P3-P4 481 426 055 114 0.263
v 43 P7-P3 5.60 5.64 -0.04 0.09 0.926
A7 13 29 +4 A3E T8 B, ot o Este RS AT S A vA7
A%} oluA] A= Al M A AL (P, P3, & oju|R] AFoM = 2= AIETH] A%
Pz) oA 81§ o]u|x] A}=oll A Bt 9%k 0] o3t ztol7t itk FEA T o|n|A|
o] oAl =A Uitk 3 A/ A% o] A A Aol webx A7t onz g}
oju|A] 2= Al FE AdEC] 5 AIER AR i8S Holr|k 1ol o djEs B
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4.4 32 SAE 24

OE 7y Ad7e] 7154 A wedst
g AREE Ad FA14 (coherence)
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= ALE Yvete ACE, e

9 Aolol 4 2714 5 A7} ol 4

4t = rlo rir
ox
ol
W

1
£

T FHEERE St E, A A%
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bds] 53 4= Atk 2 ofulehtt (- 7
£ CURRY 7.09 Z21#%& o]&3f 0%~9
Z Aolo] AL 09914 AF o|wA] A=
of 71%3}e] 493 Ao|thband pass filtering
[0.1~30Hz]).

Q2% Q= FAA(PS) oM TFH(02) 2
29 AL 7V =2 FAMIR096) oA A8
H AR o] AAX A7t} 5718k E Eht
(e, & w7, 7))} Aol 9 om(Galletti

2003), BNFE= ARl A A
o ofgk WS VeIt B H7 R 59
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3
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AIE HME s= 719
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o] A3, Fp27F F8/FT83 =] lich +

BATY/BAS} olu]x] A= A] 9] A3} o]n|x]
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