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Toward A Method for Concurrently Watching Multiple Video
Contents Using Their Classifications Based on Active Areas of Brain

WATARU FURUYAT!  KaNAYO OGURAT!  KaAzusHI NisHIMOTO !

This paper aims at finding understandable combination of the multiple video contents by measuring the brain activity when
people concurrently watch the multiple video content(s). Although many studies have been made on efficient understanding of
single video content, there are not so many studies on concurrent watching of multiple video contents. We measured brain
activity when people concurrently watch multiple contents using NIRS and examined the possibility of concurrent watching of
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multiple video contents from the viewpoint of relationship between the contents and brain activity.
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Figure 1

Probe Installation Position
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12, FR%Z-07 ICRELEZETERRLTWVS. K EIZBW
T, MRIZIEWVENIE ETEFITTEB L TV 5.
ASEIOFERTIE, EOEERIZHBOTHIRERFITH AT
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LR St IRE D A S BE 1 3 B O BB SR (R 12 K 2 oD iE
MREL, W VT HAF T EOBEENRBIND.
Fio, BEORE LVERER LIZGEIIIOEY KRS
EOWRRSNT, PERNRAAL U E AT EELTWRNE
IR ZD. ThiE, ERETRRy, EROTFEIES
FEMIREEL L TR LAFICL2BEBOREEND 5.
LSEOWBREIZEZBEARATHY, LbH 27 OFERD
LRENDLEVHETRNWI ERNbnd. 2Fh, HERE

FRINZ B D TITFRFRIC R 72 D WH R 2 /R - ATREME N B 5 .
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2 FSRERRE SEA TN O B B
Fi gure 2 Brain Activity at Math Problem

X3 DERERE EATI O NS )
Figure 3 Brain Activity at English Problem

e

4 ORFERE O RIS E)
Figure 4 Brain Activity When Taking a Rest
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F 1 PERE T L OFEIERERK

Table1 Number of correct answers of each person
HRE | FERE | EX | BE
A 19 19 19
- B 18 18 19
Cc 17 15 11
(max:20)
D 19 16 15
E 18 17 16
F 18 14 17
HERE | EEE | EX | B
A 1 1 2
B 1 4 4
#58
Cc 2 4 2
(max:10)
D 5 0 3
E 2 1 2
F 2 3 2

FEEA_ERIEEENEIRIC > TE T, £, EBRBISIT-
%7/7 T, ®THOXA7 #@ U THEER LI-%

REOENRETH T L W IHFERB/TOLNTEY,

/?%&?K%@F‘ﬁ X, A ZR7 L UTHRE LK

FEGRERTOBWI Y LR ERRNS D EEZLND.

5. DY VIIORGLHHEREICES T HKES
HEEER
51 ZEEBOBMH
BAHE T 2 Bl IC X > TG BNC LD & D F L0 Do
TWAB9]2S, Bl DY % v & GO THENERAL 0D 43 47\ FH B
DEETDLONERD7D ,b\<0ﬁW)/v/0V(“%
XD BRARIE R O MIE BN -OUWC NIRS (I L B - &
BaiT-o 7.
52 EBRAA
?:f,:;—x,%@,ﬂiif4®4ﬁﬁmﬁﬁ%
BV NI 2EFMERE L. 20%, 1 FHlco
HOBEOELEVRNFETD IR W@%\%ZO?OH
L, B 16 OBIEEZ HE Lz, WBREIIESE S SFTET
DRZBRO20ROBARAANB 6 £ 24, 8 AT, FILE
MOEEEZ 2 KR EDRNEIIZLIZET, 28 K
TOOEE A T 2K ARRNEE THBE L 72 BE 0 IS S) 2 3
Uiz, 7o, HREEOBIZENE | K% R0, 45 70
DIRERE RIS 7=
53 BERRUEE
=2 — AFMEEIE LB oMIEE 2 X 5 (IR, £z,
I6i%$ﬁ£ 250 1, 2 OIEBI A AR LIcb D, B
Y UV BICBIT A Z G LD THhD. Th
B@l%4$@%%&ﬂb< 2T OHERE DR ERERIT
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5 == — A FHHAER O % &)
Figure 5 Brain Activity When News Viewing

M6 A OMMITE

Figure 6 Brain Activity each Program

B%ndlcam

‘)

Ak &
_1!2’.|

X7 2 VAR OBEALIREIN O K75 B)
Figure 7 Brain Activity of each Genre

BN 2T, DR ED ) A XETRY W 2T
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FLHEMTH- CHHE I L TRERFEVBHTWS, L
2L, 6L HIHET L DFHIKEE AR L TEHES
ETOMIEB & i LT R, FFME LTOREDRS
SOLEOU Y R ZHERLICLY, HEIBEOENEEN
TWA I EpRBEE T,

TV UNVBITORIEERN OB LT, X6 &h#kdT 2
L, A=Y % VO T HEFEAMEIC L DIEEEALOE A
KEL, Pyl ) REWIEY TIIMESE & O REfRM
FHRLFITHLNEEZOND.

F7o, 4 BTOERIZEWT, BIFAEILEIC TENERS
fELTWzoizxt LT, Ao EBRTIEEICHEERED L
BIERIEL TS, LrL, BhEEEE VWO 174 %EL T
DR LEZDZ LIXTETH, INET CIEBhmERE L
WO BEARNE O T ORE A 2R D 5 B3 2 K72
DITFFEDHE L.

6. MiDETHERAI AR S BE 0 R Fr 4R BE SR ER

6.1 EREDBEM

AHFFED HEY & L Cal -~ 7= 15 55 8) i [7] REALHE o 7] RE 1%
R 5720, 5 BEOERBRER A FEIT 2 FH o FIRFHRTE
EBRE{To72. 5 BTORRICBWTC, BhEEOMIEEIC
IEW L ONOREENTFIET 2, Bl m 2 R~ J BhE 23 <
OINFET D, EWIFRERER. LoT, ThbdhEzs
FEALC, RO FRAL S E A2 © 22 WO B [E] 4 T hiuiEzh
ROMT LT SARNVENIREOT, FRFRIEIER
ITHo 7.
62 ERNE

AR 0D ¥ ¢ 2 Az X D Bl C O MR B OB ERE R S
HEICHER LBz, AUBEEOTESHNEE b0, £
MSEIEDTEBI A B 72 b 0, WMEENRE & HITIET OB 72
b o, WAEEAIE & BIREOF o7 b D, ZOME LTH
HLTZPT, 20Xk 2% nHE oz

ZOWN, FOMIZHES LS OEE % 2 R TR
LIZBROMIEBI 2 HIET 5 2 & T, TNEN OB % Bl
REE L7 e oF W &, MOTEEEA AT D, b L<
A T TR il S N R O el 23V Y B - RN A 18 7
FIITEZ ONRFTRT 2 RFFED 20~30 RO B ARANF M
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7 2 MOIEEREALIC L 2 Bl O 535
Table 2 Classification of video contents based on

active portions of the brain

mEEEDFEMEL-BE 1
ARIEEDFMEILL-BE 0
ERIEEEQEMEEL-BE 3
MR ELFEE LA o= E 2
T Dt 10

# 3 KN —TIIBITLEE O HHE

Table 3 Combination of video contents for each group

m+E =a—X2-1, IN5ITT1 1-1
gn—7
A E+k F=A1-2, =2—X 1-2
EHE | INSITF42-1, I85TF4 1-1
g —a1—R 2-1, BRE 1-2
gn—7 ——
B E+k —a—X1-2, 1’8551 1-1
i F=A1-2, INST T4 1-2
m+E —a1—X 2-1, 1AS5ITF 41 1-1
g—7
G E 1+HE —a3—X 1-2, BRE 1-2
& 2+5E F=A1-2, I’SITF41-2

ARNERCHIE L BRO GBI 2300 L7z, £z, SO
BRIZ 3 oy OBENE 1 AR % R DHBEE, 45 O ORI AR T
7o, Fio, RERTIIHA REAGDEEZRTTDIC, B
BOMOAEDEEERE LI V—T% 3 SERR L, #ERE
BT N—TEIZ 4 NTOED YT KT —T O
HEDLEBLIOEA LEBIE AR 3 IZ7RT. 2k, RFIC
BT, WAEAEENTEME L Lz b O &, LAEEEE O HTE
ML LI b 0% E, WIEEZE L IR R b noTz
LML LTELLE.

F7, FFHRIEIZOWTOMSRER57-0, LEEO
W THRIC, RERECSOWTOT v 7 — 7o 7-
7ei2L, HEEEDLRWRETHIELTH L 97201,
TEDZITBEOGEATNIFHRE 52T, N Kb o7
EMETHIOTT v — MOERERR LI, S6IC, il
%2 ORIFFICHAT 720, RFOEBEEEELIHEO
FEROGIV 53T 72, MOIEBN S &6 6 OB o2
A ZITTWDONHLNTT D720, EBRITHEHH
ZOFETITV, EAOBBEA~OEEEZ -, SR
21X Tobii Technology 4 o> 11 3HAIEE Tobii X120 7 k7
v =& AWz, KREBRICE T ARIFHEIEDO A A — Y KW
B OFLE X & K 8 1R
63 HRRUEBR

62 ICTHRE LB Z 2 SHAELE THEEL -
BIEEh &2 X 9 (IR T. EMOHE—FINR T A—T 1, B,
FEOWE—FNINENEN T N—TF2,3 Lo TW5A. KA1k
TiZ, FERECHAAEDE BB OSEEZ R L. Zh
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BRET AR
X 8 @yl o [R] RF RIS 36 1 2 Bl &

Figure 8 Equipment Arrangement when Experimenting

TERELT]
FEEEEE

= I

FEREELEY
PREEEELY

9 KT IV— T OB EALERE O TS E)

Figure 9 Brain Activity when Viewing of each Group

S5O 4, SEEREILLS, 2TOHRE O ERHRIHE
I EIT, DR ED ) A XERYV RV O 2T, W
BB COEE) % L o7z, oxy-Hb DL Pid S DO FER L
R, 0.575-05 & L7,

K7 N—TORIGHIEICET 27 v — MEREE 4~
£ 6T B 1~3 11X NEh, HEOWRE & ik LT
HRNR G CTh ol HEERRICES DR H o7, A
FOEEEZBEFE T EE MOV THN TS, T
F—FHBIZ 10 BT, HEOSWZEETITEL L LE
2B, S v EoRET -2 I AES EEDbh D
T2, BEOPFIII R RhoT.

B & IIRTEERALANE U O Rl L CHAR DR TG E &,
FRIEEAL O R D b O+ THASDEEAICHMEL,
T — NMCRIT ARIEE L, v - KA b=—D U
FRECRIE LT-FT, B3 DIEHIZOWT, 5%KHECIRIE
ARFERI LS ORILEOFB LTV E NI FEREZHET.

BB L OEOMIEEZRE LR, TA—7 100
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K4 IN—F1OT r— MER
Table4 Result of the Questionnaire of Group 1

EGMEGRIELE
E+E(FZA1-2+Za—
WERE 2 1-2)
1 0 0 4
2 3 4 6
3 4 4 5
4 5 6 3
AR (INTI T 1-2+8%
5 Bl 1-2)
v 1 0 0 2
éo 2 4 5 4
1 3 3 2 3
4 7 6 8
W+E (Za—X 2-1+\5
IT41-1)
1 0 0 0
2 3 3 2
3 1 4 2
4 4 5 7

KS IN—T207 07— MER
Tabl 5 Result of the Questionnaire of Group 2
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Table 6 Result of the Questionnaire of Group 3
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