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A Video Summarization Study On Selecting-Out Topic-Irrelevant Shots
Using N400 ERP Components in the Real-Time Video Watching

Yong Ho Khni Hyun Hee Kim""

ABSTRACT

"Semantic gap’ has been a year-old problem in automatic video summarization, which refers to the

gap between semantics implied in video summarization algorithms and what people actually infer from

watching videos.

Using the external EEG bio-feedback obtained from video watchers as a solution of

this semantic gap problem has several another issues: First, how to define and measure noises against

ERP waveforms as signals. Second, whether individual differences among subjects in terms of noise
and SNR for conventional ERP studies using still images captured from videos are the same with those
differently conceptualized and measured from videos. Third, whether individual differences of subjects
by noise and SNR levels help to detect topic-irrelevant shots as signals which are not matched with

subject’s own semantic topical expectations (mis—-match negativity at around 400m after stimulus

on-sets). The result of repeated measures ANOVA test clearly shows a 2-way interaction effect between

topic-relevance and noise level, implying that subjects of low noise level for video watching session

are sensitive to topic-irrelevant visual
topic-relevance, noise and SNR levels,

shots,

while showing another 3-way interaction among
implying that subjects of high noise level are sensitive to

topic—irrelevant visual shots only if they are of low SNR level.

Key words: Video Summarization, Semantic Gap, Background Brainwaves, Signal-to-Noise Ratio
(SNR), Topic-Relevance, Video-ERP, N400 Effect
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Sessions(n=650)

Butterfly plots & MGFP

Topic-relevance

test(background

EEG=0.167; max
SNR=28.5)

Fraquency Donan

Video watching
(background
EEG=0.162; max
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Fig. 1. Comparison of Butterfly plots & MGFP of Video watching vs, Topic—relevance test Sessions,
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Table 1, SNR’s for 25 Subjects over 26 Epochs
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Table 19] Z3HE 25 g
BokS of, ul) A4 > ve} *JE%}‘:’ HE= FASE=E
AA -0.71 (p < 0.000D)= FE3] =& 93A
2o 598 AAHA -038 (p =
g GUAE BT olHF AF= }\\_.—5_1:]'
A oo vlFo] FAg AR F A H7é
DA E 069 (p < 0.000DE uf$ =3
A5 3FEH e FIBAE FEEA AT = 014,
ns). FABAE FrHA A= ASFEH7F ZA

G4 AAHA Az u= 2L g PA; A (Lee
JW, Yim JM)7F e, 1 92 FAFHE 3
7HA SR EFeHlE vy ZARAR 2358 FF
AN ZHH R AR A= JATHKIm KS,
Choi YH).

"~
)

A fo o

. Topic-relevance test session Video watching session
Subjects(25) ;
Background EEG max SNR Background EEG max SNR
Kim KS 1.16 7.62 .89 7.46
Kim BW .62 715 .65 417
Kim A 1.25 4.84 1.04 2.71
Kim JH .90 712 97 3.47
Kim JW 71 7.22 NG 4.04
Kim TJ 74 7.19 .76 4.22
Nam JW 78 6.31 62 5.00
Park JS 98 6.63 .62 517
Park CY 1.02 5.00 58 4.32
Paek JH 1.14 9.28 1.22 4.15
Shin DB 71 9.12 .59 5.16
Ahn JY 91 8.33 .70 5.49
Lee SY 1.29 754 .82 6.17
Lee JW .64 12.10 .70 3.49
Yim SH .92 7.58 .76 3.93
Yim JM 52 11.00 .60 3.85
Jang JH 1.57 3.08 1.54 2.68
Jung JY .65 8.74 72 4.66
Cho JH .55 10.90 .69 4.68
Cho CY .85 8.64 1.00 541
Choi YH .63 8.05 50 6.47
Choo JK 67 9.76 5 4.62
Hong SS .63 11.60 .34 4.89
Hwang KH .59 12.50 .78 4.02
Hwang JT .69 11.30 .92 4.7
Mean(SD) .84(.26) 8.34(2.35) .80(.22) 4.59(1.09)




1266 ZEIDICINES ==X X20A X8=(2017.8)

43 HFIM 3-1, 3-29 A™ZET}
A77H 3-19] AL WHESH ANOVA 240l
AU alez AHojsla, v
Ao F 3t} FAHH

E
stof FElo] o B S8 AAGRE Hole
Hustith. o]2fgk Aol & HFsh= H 9l
ANPAE] HoAgTE B Wi
ES Adste b 7198 = devt o
7Hd 3-13F 3-29] AU Table 29]
Cz9t Pz= B8 FzolA = FABERE
e FAT e i ofde, AlsgE
A

)
N
%
Flr<wo
fﬁi&dﬁiégd
Loy 212
e ® oo o
= oo o N B RO

o

®

3o Ao FAFH £E 3
Zolgte o4 B E AsFSurt 2 P44
Exn e AFAENNAA N0ER7 B =24 b
EbtTh

ol g o ¥re] AAE F o AstA A4y B
71 18l, Cz9 Pz 249 A5l sl 87 = 52}
Az HE 25 X33t= 3-way F528&ad
& F712 AAs A ouABA e #dEHE A
o2 47 FAFEH FAHE TEEAY A= A

E Tt s gade BAZHOE {9
Ao 2 95 Mt (Cy, F(1,21)=8.83, p=0.007; Pz,
F(1,21) = 126, p=0.002). “d52}8-0] W4 F
o] Zgkom Czeol 3-way JE2tgo WS
£ Fig. 200 AAIetRA T vi 7 = 27} 22
29] =07, AlaztSule I7]d #A
T8 LES 49 HAFo] FAHRH LEER
O yokth ol ¥A e N400EF o =3} X3}
W&ol ATt stA R A3 & A-(S
Az ZEH o] A7)0 e} A &
AFAT AEZZSH7 E A9-ode FA
o} FAED £E U BT v
HA gk Bl v, A5 F-gur) 2
AFd LE s vl A A 2
HAAZS BATh

A
e Az
73 5-(Fig.
2

o 4

[

o

o

o

’

gy W

o 2
oL HE

o 2 o M H

rr

2 N o jm =

™

Table 2. Main effects of topic—relevance and Interaction effects with SNRs

Main effect of Topic relevance and Interaction effect with SNR
N400 Effects Topic-relevance Main effect of Topic Interaction effect
Relevant Irrelevant relevance with SNR

High SNR -3.70 -4.91

Pfl F(1,21) = 6.17* F(1,21) = 1.48 ns
Low SNR -3.16 -8.11
High SNR -3.71 -6.38

Pf2 F(1,21) = 6.58% F(1,21) = 0.25 ns
Low SNR -2.70 =7.73
High SNR -4.68 -6.02

Fz F(1,21) = 10.74# F(1,21) = 4.17a
Low SNR -1.59 =741
High SNR -3.33 -5.58

Cz F(1,21) = 24.05%%x* F(1,21) = 7.18%
Low SNR -1.18 -6.49
High SNR -2.51 -2.92

Pz F(1,21) = 11.97xx F(1,21) = 12.08%*x
Low SNR -0.38 -4.81
High SNR -2.96 -2.81

Oz F(1,21) = 259 ns F(1,21) = 5.34%
Low SNR -1.69 -3.96

(x; p<.05, ##;p<0.01, **xx;p<0.001, figures in 3 and 4" columns are means of minimum negative peaks)
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Fig. 2. Interaction effect of topic relevance with SNR and noise level(Cz, N400).
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Electrodes

ERP waveforms of visual shots

Fz

-sw.oms T2 2aw

Fig. 3. ERP waveforms of topic—relevant visual shots(green)

period after visual shot on—sets,
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