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ABSTRACT

This study developed and evaluated audio-visual (AV) semantics-based video summarization methods
using eye tracking and electroencephalography (EEG) data. For this study, twenty-seven university
students participated in eye tracking and EEG experiments. The evaluation results showed that the
average recall rate (0.73) of using both EEG and pupil diameter data for the construction of a video
summary was higher than that (0.50) of using EEG data or that (0.68) of using pupil diameter data.
In addition, this study reported that the reasons why the average recall (0.57) of the AV semantics-based
personalized video summaries was lower than that (0.69) of the AV semantics-based generic video
summaries. The differences and characteristics between the AV semantics-based video summarization
methods and the text semantics-based video summarization methods were compared and analyzed.
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o BN FGES AR & F 5Y
Aol 7} £EZ AN B KES BAE
sol WE A ART TGP FAske] B
E(H, REeY T E Wl 9
FA B BN NG REF FAS B
Ho] A, HUE ARY W 2 A7
IUEA F1EFNES B o] T Aus} A
she 790 vt £ES] HTZHP600_uV,

N400_uV) & F53713HET_P3b) < <5 ©l
oHZ Aga

2) SgANA LokS
Qe slod 7t wiH e e HIRE
e 245 AT, FALCR
(D] =450 V), sg— &

2

3= BT LS A

Aol 179 23 o 1 Ao
o BHONN) 25

(3) 3hg FAo1 33 21
WS ARRsle] A7) Slsy 2 A HlolHE
g dglolEl & 3led P600_uV 7]¥k N400_uV

718 2 ET _P3b 718t 594 89488 74
3=}

4) H3e} 53a7] diolels Afe] S8l
A ot 2 xqxlw olg-gtt} AR, PE00_uV/
ET _P3be] 7% P600_uV 7|4+ Ak 2ok
£33 ET_P3b 714k 5974 8ok 5490

%*J Sofe %4 P600_uV/ET_P3b 7]HP 5
2okt A2 AL R FEATH

dlo|E](FA1 2 HlolH 21194)% Ah%é}o:]
277 AAAES] 7} e ek it Hukg)
o F371%k= ARSIt old|, FA1F3Yd
w HAZE HH(P600_ uVEH7.37], N400_ uV
#-18.03], ET _P3b%0.30]), T4
#1% HF(P600_uV#10.48], N400_uV 3t
[-1291], ET P3b#{0.40]) o2 FAAHY
W ] x|t/ sFA713ke] FAFHY wje] 9t
/EEA7NHETG =A YERsTh

(1) HYS 2EER AFAE9] Hi v}
ZH(P600_uV, N400_uV) 2 Ha 533713
(ET_P3b) < AlXkste] AAetct,

fe «l J‘% %‘)ﬂ/‘i %%L iz o]
2] 4 ko] ERAIYHS 2t
HH Egoet 75 g At 7|9EES F
Z3t] e dolHE ARESE Al o w4
719k 8okS A SlEiA 9] 719IEES
918 HolE & 3le] MATLAB R2014a®] &

n o




17t ¥31(SVD) 71%5S ol&sted 7} gL
&KES 7FEAE Alteitt

3 so|Xe= 244 7k Q0K 9JalA] 7]
YESS 918 HojEIR 3¢ r=ol4)(NodeXL)
S olgsle] 7} HE0) 7I5AE 31K Hansen,
Shneiderman, & Smith, 2010). ©]$ z} H|Y]
Q9 RESS kA WHAeo R AFEd

F Qo o) SESS FEoe B4
20p PHTT A BY FA B A
BE ol sk YAE AWEZ )
F9% 2o TAE Jhseht B ATINE
oA stk

gekd o3 ZeH(Id™ 4), <O¥8 5) #FX).
HITQ 19] AR &E(s]) 2] Hd P600_uV
e el Slske] 27 Z47e] S REC]
P600_uV#e 5 §ated o] 3HAE 2712
HA HS ekt olds o R v
2 1870 £ES] Hs 78 thy o] FES W
Hakr o ® HEate] A vl 71 RES (s,
s3, 89, s7) & P600_uV 7]4¥ke] E94F QokS
T/3skuch

FYSH WA 0 Z N400_uV 718 ET P3b 7|4k
o] TG QoFS AL o] AES ol&sie
P600_uV/ET P3b 718k N400_uV/ET P3b 7]
Hke] Ft 8ok FAISHATH 522 Rt
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ground truth method

Sol el HTL xEQ) AEAE AAs
o} ol 7} Ul Qe SESS
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5.4.2 N13= F34 SoF 74

2 05_—?01]*11: ZA7NA 71 7RISk F
3 A WA= T2 A B AEE B
f——l?’i% 34{% AR A olaiA1717] 1A ﬁﬁﬁ/\]
7ok webA] 2 AdolA] g3 7} HH 2.9
¥} gl 7] HolHE S HolHE AR
afo] YAl Faith ol wAk efdst
(cross-validation) "ol oJsiA 75 At
AF BPFS W shue] AHI(LE) E T
g o I ARIE ALdS U] SESS SF
HolHE olgate] s LKE(AA HolH) 7t
EREE 2ol dE SoiA, g 2Rk 4l

R
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O

Zle] S 1YL A RES R ¢
A WA T SREES] Hokgl/ 587 1%k
o] gl55 HloJEIZ AMEE|o] BRI ©
3 SERT O B SEE] oSAh
(3 FATRA) o2 BRE A

GeEe] w2

§\I

(oo afi o
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S0 oy f‘i
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I~

Aol SkAA AV AliE A 7]HEe] F3A
ok MPIE(H3{P600_uV, N400 uV],
A7[ET P3bl), & 2E AlME 2 7]u
FF 8ok s (AW EAIsal,
2 A[PageRank])), ¥ A (rel), HIFL
= 7ro] AFBBAE EAEITH(GE 2) A

XN, oft ol
M o 1o OH‘I

W
ta)
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AN AF2 -3 718ke] Bl QoF A el A 109
CE 2) A3 2o 21
Isa rel N400_uV P600_uV ET_P3b
lsa Pearson Correlation : 489" 0.297 0.097 0.074
(Sig.) (0.003) (0.083) (0.578) (0.673)
Pearson Correlation 489™ 0.31 359" 0.149
tel (Sig) (0.003) ! (0.07) (0.034) | (039
Pearson Correlation 0.297 0.31 .b13 0.117
N0V (Sig.) (0.083) (0.07) ! (0.002) (0.505)
Pearson Correlation 0.097 359 513 0.207
P00 uv (Sig) (0578) | (0.034) | (0,002) ! (0233)
Pearson Correlation 0.074 0.149 0.117 0.207
TP (Sig) (0673) | (0393) | (0505 (0.233) !
PageRank | Peason Correlation 362" 469" 357 0.054 0.316
(Sig.) (0.033) (0.004) (0.035) (0.756) (0.065)
caption Pearson (;orrelation 0.203 0.204 0.16 0.219 0.081
(Sig.) (0.242) (0.24) (0.359) (0.207) (0.645)
Pearson Correlation -0.276 -0.191 -0.3 -0.13 0.034
person (Sig.) (0.109) (0.272) (0.08) (0.455) (0.846)
. Pearson Correlation 0.29 740" 0.262 483" 345
object (Sig.) (0.092) (0) (0.128) (0.003) (0.042)
bg Pearson Correlation -0.124 -556 0173 -513" - 405"
(Sig.) (0.477) (0.001) (0.32) (0.002) (0.016)
PageRank caption person object bg
Isa Pearson Correlation 362" 203 -.276 290 -124
(Sig.) (.033) (.242) (.109) (.092) (477)
ol Pearson Correlation 469" 204 -191 740" -556
(Sig.) (.004) (.240) (.272) (.000) (.001)
Pearson Correlation 357 160 -.300 262 -173
NA00_uv (Sig.) (.035) (.359) (.080) (.128) (.320)
peoo gy | Pearson Correlation 054 219 -130 483" -513"
- (Sig.) (.756) (.207) (.455) (.003) (.002)
ET P3b Pearson Correlation 316 081 034 345 - 405
- (Sig.) (.065) (.645) (.846) (.042) (.016)
PageRank Pearson (;orrelation 1 150 -110 371 -.296
(Sig.) (.389) (.530) (.028) (.084)
caption Pearson (;orrelation 150 1 -.052 264 -.290
(Sig.) (.389) (.767) (.125) (.091)
Pearson Correlation -.110 -.052 -.349" =276
person (Sig.) (530) (.767) ! (.040) (.108)
. Pearson Correlation 371 264 -.349" 74T
object (Sig.) (.028) (.125) (.040) ! (.000)
bg Pearson Correlation - 296 - 290 -276 - 4T |
(Sig.) (.084) (.091) (.108) (.000)

* p <005 * p <001
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Z). HFd FH== A7V 7

71 P600

OpFo A B AE AlWlE A (lsa, PageRank)

(500~700ms)-& &3l 7+ B 22 700ms 9} A AABATE e Ao E Yelst) o
B ANE= FRIEE A 7] vIFd 84 & SolA, A FAAo] =2 HES] A 2+
S1(person), 244 (object), ¥173 (background, ZH«]U]EL" wolut gojxj@azgte] =4 et
bg) 123 A E2E(caption) 2 T3 A drhs AL omisith gk AR 7 ek
ojth A A AAE Qo ot £ES] FA| FHETL ZolA]= WA vl &
72t} Exs A4 #EETT ozt

AR, AV AE 2 719Ee] =3 (P600_uV, AR, AV AlHE 2 719 Bhi 3} § A E A
N400_uV)ell &t WhiE3 5=2=71(ET _P3b) e 7)HE By 7ke] AAIAIE BASH A
of gk Wy 7ke] AAE AHEY P600_uV 3} Fro)4E 005004 HolRF =9 N400_uV
o} N400_uV 7kl A4 2daaA7t Ao Zhell A 2FBATE e AeE Uehgth
Hake} Fa-A7] ol AFAQ Aol gle =, £LEY| Hojx@Agte] oW T KE
Aoz Yehdth oyt H3H(P600_uV) et F 9] N400_uVzte] otk A& ofv]sitt,
FA7NET_P3b)+ 0.05 ool F 74

=] 9A & AA(AH AHAT

A(FA A#BA) 3 BA7Y e ALE Uy
Eith ol TreF LBV AR E EEsHAL Q) AV A[HE 2 7|0 Wb S]] o) 3E UREA Q]
o g LBV 22 P600_uVRE BB 52 Lk A =3} P600 uV9} %%37] T P3b
ET P3b#ks 71 7Fs7dol Atk As 9y £ A AFESE Ao A goke] A&
st o2 dhH &LEVF Wl fERPH w2 (0.88)¢] 71 =4 ‘/}QLE‘r. %%3-7101] 7|Qkst
P600_uVZ = W2 ET P3b#s 714 7t F94 ok AEL(0.75) ©] =3 P600_uV
SAd0] Utk (059) =X ¥Ha}k N400_uV(0.46) 9] 71Hkst =

X, 7 &£Eo| digh #EAd 2 001 A g0k AFEHT 742 O A YERIT

(E 3 MEEEs ot

HIH XH—%—%

o gkl 2o Ay g0 Bt
P600_uV/ET_P3b 0.88 0.64 0.76
N400_uV/ET_P3b 0.75 0.63 0.69

ET P3b 0.75 0.61 0.68
P600_uV 0.59 0.45 0.52
N400_uV 0.46 0.50 0.48
A mEA (1as) 042 - -
| o] 2|2 A (pagerank) 0.34 - -
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