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Assessment of High-Order Sensations in Extra-High-Quality Images Using
Electroencephalography

¥ueB K F ET, Bt TaR OEE O ORMH

Hidehiko Hayashit, Susumu Kunifujit and Makoto Miyaharaft

Abstract In the field of VR systems, the AR technology is a topic. And so, beyond the conventional understanding
that “high resolution” is equal to “high quality” of images desplayed on a CRT display, we are conducting basic research
on technologies needed to develop an extra-high-quality imaging system, one that can convey high-order sensations, wilich
convey deep artistic and emotional information. We designed an objective test for assessing extra-high-quality images that
focuses more on high-order sensations than do subjective tests. An extra-high-quality imaging system is characterized by
4096 quantization levels for each R, G, and B. We assessed image quality by changing the quantization levels. The objective
test was administered using electroencephalography (EEG). We found that the power of alpha-EEG was higher in images

with a higher quantization level, meaning that EEG should create a good index for assessing the high-order sensations in

extra-high-quality images.
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Fig.1 Extra high quality image.
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Fig.2 Test image:

“TRUMPET”.
“TRUMPET”.
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®2 ESEN.
Table 2 The power of difference signal.
FACE | TRUMPET | TABLE | MIROKU
s(®% 1 251 215 21.1 22.1
@71 220 21.5 21.0 22.1
3% | 221 21.6 20.9 22.1

3 WABBOZESNEER (WE “TRUMPET”).

Fig.3 Difference signal processing of the differential im-

ages (“TRUMPET”).
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Table 3 Laplacian operator for differential image, 9x9, 8

direction.
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Table 4 Viewing conditions.
Gtk 3 4H(H ! Ef%# 31 cm)
ZNEH [
VR 45%
nE 20T
BT 52dB(A)
black | 0.0092 cd/m? (12bit E5® 256 L~V ) (WHEEICL 3)
(black) 0.21 cd/m? (12bit fE5 D 560 L N)L)
white 81.0 cd/m? (12bit 55D 4095 L)L)
white x 0.283
white y 0.298
ATl BABF 104, BALT 24

BEREET2ER, IR, EREF IR ERICT
L CRETDETRET 5.
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(4) TEFEE N BFHFER (Mean Opinion Score : MOS)
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BB BEETH S, 4, ZFNENEEHE 12 AD
B2RMTICL 2RI 24 DT~ 5 L, FMBES (£5)
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1 24 24 I
1
= 7O e, Yl (4)
i=1 1=1

7.2 EEFMERER

B “TRUMPET”, BL& “MIROKU” |28} 5 5Tk
REK 4 RT. HEdhiz MOS, #EidFE 5 1258 L2 FHlisE
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0, COFFHHEFED FNITERELREITRD LN WATHE
MREOEV [EER] 2 X OFME L2 5O 516
M o7z, BFFEEE A LT MOS OBgFH % Bk
POMEICKRD D &, FHHE (0.3223) , &EHE (0.280) ,
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R 5 &GS
Table 5 Assessment words.
1 EZops 2. FLFh 3. HHEX
4. B 5. @& 6. kit
7. MEE 8. NTFUR o BIFER
10. BAE 11 EER

R 6 FHHRE.
Table 6 Grading scale.

A | GEELERT)
+3 Bw
+2 PREV
+1 ErICRW
0 [LC
-1 LU AN
-2 LREN
-3 E: Y
TRUMPET MIROKU
3 3
Extra - Normal _a_ Extra - Normal _a_
(anchor Normal) (anchor Normal)
2[ 2

MOS
=3
MOS

1234567801011 1234567891011
Assessment words Assessment words

4 FHFMHER (B{E “TRUMPET” & B:1%
“MIROKU”) .
Fig.4 Mean Opinion Score by “TRUMPET”and “MIROKU?”.

BARE (0.2190) , FEFERE (0.1653) DNEF THo72. %
72, BidT AEREBEFME LT 22012, BETEIC
HRHIiEE D MOS OFEH % ke, i EBFMENR
RELTEBIFMELITRZ & &35, FHTFMEIILS
WIEIZ MIROKU (0.178) ,FACE (0.172) ,TRUMPET
(0.120) ,TABLE (0.088) DNEETH - 7-.
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ik EEEO HiYiZ Extra & Normal & #hLZF gy
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ZEThHD.
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Oy 7 e L7, 100 E®) Ll 50 B/, %% 50 #0
DEH HAIZ Normal #3871, 5D @ 50 #7% Extra
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%157 L7, Extra & Normal D X5 L% THSHNIET xig®  Powerspertrum xio®  Prwerspectom

Sy ATHL, EREME1IHI 70y (RAED) & —— i
H&e LTEH 12 A% #EH T, BHIZLODO 170y
JIZERBEOBNYER L TCFHIRENIE L, FEHER)
BAZBLT270y70)L9 v FAIGRIEN1 DR
WAL Lz, 1440 4 HETE 470y 70%
gt s, LEROFRFECLY, BERELL
100D bD 50 T2 20T ONEFFE, BHEZ
BidE L, o ALEN TS, 100 FREH L Tt X
@ %181 L7-0ix, Extra & Normal D&V TdH % B AN

5 {0 18 20

Power(V 3

OELH B G 2 2 FEBUNOERZBAMR 2 720T Frequency ) Frequency(Ho)
&) Z) . TRUMPET MIROKU

BT R E Lo 7 — 5 B ERRRFEICL VBN 6 TENHTHR (Normal(~) & Extra(-)) Mg “TRUM-
WOBMORFE LIELT, BHIRHTHE, i I RO CSeRRIO DR
HRBERICBVLURENKEC, HEARE RV L and “MIROKU” as compared with Normal(-~) and
2 30)’ ﬁﬁgﬁ%ﬁliﬁ %\ XA 7—FT7 72 b ﬁifﬁlsl L&t Extra(-) in the case of subject C.

S e SHBIEESELD 01,02,p3,p4 IOV TRT 24T o 72 . -
(B5) . Z2BE 5 IRY &5 CE 10-20 1050 S m[ paous
WEML %A L, EOG,ECG b FERZEHA L. JiEesid 1o T
ESA-16 ( (k) RBRREWIZERT) &AW, 1o

AT IE 100 BEO 7 — ¥ % 50 B 21053V, 50 B ol
F— 5 ORI 10 B L Kk O 5 WML B2 35 BHEO N | B
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