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SUMMARY OF MASTER’S DISSERTATION

Student
Identification 82133574 Name Tetsuya Fukuhara
Number
Title
Evaluation of Effects of 8K Video on Users’ multiple mood
Abstract

Technological advances have resulted in higher-resolution and more three-dimensional images, and
content creators are starting to offer users the experience of "experiencing" in addition to "viewing.”

Prior studies have demonstrated that high-resolution and stereoscopic image technologies can create
a sense of presence, which becomes a part of the "experience." In Japan, the world's first 8K media
system with ultra-high-resolution images was born, and a variety of realistic content is being provided
to users through broadcasting and events.

The "experience" provided by video content is not limited to "realism," but is also extending to human
emotions. With the increasing focus on well-being, content that aims to impact human emotions, such

nn

as "healing," "relaxation," and "excitement," is being developed using video technology. Although
studies on emotions as "feelings" have been conducted and the factors that cause changes in emotions
and how to evaluate them are becoming clearer, the effect of high-resolution images, especially 8K
images developed in Japan, on various human emotions remains unknown. This study aims to clarify
the impact of 8K images on various emotions and to demonstrate the potential for using 8K images in
content designed to affect emotions.

The study conducted a questionnaire survey to assess the current status of content production and
found that producers are aware of video resolution and adjust their methods according to the final
output. On the other hand, it was discovered that users are more interested in emotions as a user
experience over “realism.” The study also conducted an experiment on the effect of 8K images on
emotions using the MMS questionnaire, which measures subjective multidimensional emotional states,
and objective biological response indices such as EEG, RRV, and facial surface temperature. The
results showed that 8K images had an effect on emotions and that there was a correlation between
emotions and biological responses.

Interviews with people involved in content production confirmed the potential and expectation that
emotions can be designed as the main experiential effect in future content production using 8K images,
rather than just "realism." If 8K images enhance positive emotions, using both 8K and HD images in
different scenes can enhance the emotional effect on users. The interviews also highlighted the need for
a biological response index that can objectively show effects, and the issue of constructing a practical

emotional evaluation system that can be used in production workflows.
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HREHDHD,

VL ED IS, &l E RS D BHRIZOW T, BAETH LIS, B, A, 38
PR E D4y By TR 2 225w MM T TIY | #t— 7 ARV O BUIR ThH D,

‘w

1.3.2 [ DR

JEIEOFHImIZ B T2 FIEIT. TN ETERA RIFERBFES L, EBROFHMIZ VST
%6

#<IZ. Nowlis, VHIT&- T, FBIAIZRRERITID | JIE ORI AR T A TRAI U
IFZE T [30], Nowlis, V B, 44 HIWVCIEE o @7k g 2 1lEL Lo &
AT ZOMFEZIEIZ, HEDIE 130 HDOFHEAIEIRL , ZOFHEICEI> TREAINTERIG A
BTELE ORE DRI TEE TWDENE, Uy — ML TRHMEL . ZDOFERND120F 1%
HHLTWD [31], 2R T4 #T OfE RITHEWERR S 7= D A3, MACL(Mood Adjective
Check List) EFFIZN 52 H 7R IER EOEMETHDH, MACL 125 ELHRE

»» » » »

X, 7aggression”, "anxiety”, “surgency”. “elation”, concentration”, "fatigue”. "social

”» » » » ”»

affection”, “sadness”, ”skepticism”, egotism”, “vigor”, "nonchalance” Tk 5,

Nowlis OHFFELIRE, <D LB E LT, G O EBIIZRBEDAFZE 0 G A B,
NG DOARBEZ BRI, IE 28k 2 7o REEDRICK TIEESN TE 7, LinL, AARIZEBWTH
;ﬁ@ﬂif WRBZ IR IZHE T2 BB R EEDMEDIL TR WS W) B E RS | SFIR D
(. BAREE W REDIERZIT> T [32], SFilSIE, Nowlis 23U 0, BOKDSEAT
WD IREA R TS EL L SOICTEITRNZE ST EFEFSEATICE D H RFED
HEREERD, BT L OMTE ONTIV—ICEENL S HELMZ T, TNHEITIZA
T EATIR) FTIE T REDIEMZR AL TND, TOREER, MDD RL, s, R, 15E)
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o

FOPE . FETRENAOHE . S, b BIEOS DI R EAEx L . L mi KSR E R E
(Multiple Mood Scale)ZERkL 7z, 25 miENE REEIL, 80 T H 2D/ 503, #EERH DA
ZARIT 2 40 HH DR LEMEIRGEE 1-3)b TS TV [33],

# 1-3 ZEARIER EMultiple Mood Scale) 54 il

TR ER0H3 TEHR
MATWNS SHICRSEL WS
@ - X8 |SHH0OE EBMR | TEW- VWD #£h [TER
BES L @osoeLe | T SEEREW
<k< kU ‘s ; BREL
& =5\ B DARTD LI e U-<{hLik
E Enif E Bor2&bULE s Buwik
# sa SESHL M | FEEBIR (Wo< UK BiE  |(U<helk
= BER R DENR gL
L |mEN L] DAELR Fo& Utk
WEDHZ LW
=19 BHELW
BE 55t wa (mEn
WENT F50LW
TorelLf E e

O, BiE T SD(Semantic Differential)iEd, . EELIVZ2 R IRREZ R E T D
FELELUTHRIHEID, Osgood 1%, #EEDE M meaning”Z i E 25 51E£L LT SD £%4%
RLTWDH, 22TV EN meaning” b3, JE&E 1072 B affective meaning” % XL Tu»
HEFZZHIVTNS, SD AT, LERFITI W THBRE DRGSR 21T A 1L | Y
i DRI IR A STV D28, BT 2T 450 O HUZ I TiliE GEMM:) K+ 12
Tz DZBRUTZD | BEF TIHRWb DM T 55605708 IEHOFRIZIX SD
EAKRD BN EZ DB R S b iR S Tn15 [34],

ZDIVFORENE ORI F1EEL T, AT THLULIXULIERIA SIS D28 POMS(Profile
of Mood States) CTé5, POMS X 1971 427 AU A D McNair HiZE-> TR SI- Tk
< [35], M REATIE T 5 A CRHMiNVE I CTh D, SHIL 55 A LR EMETH
o723, 1960 I 65 THH DRk L7 o72, POMS (3, 1150 HiAL | TERIR - N2 ]
[ 55 « M5 T I TARR0 « G, ) THREEL » 24 2% A T5 ) 1 D6 D DIEAF IS DN T R D — Iy
72 B IRRE A [FIIRF IS E TEAHZENFHE CTHHEE 1-4), WK E T, Btk <R
Wit AR, MEIRIEE | 73— ARAEE S | DB E D53 B TYRIR 2 SR O R-m IR A
S TELans [36], HATIL, #4153 POMS H AGERZERL [37], G RHE DT
EELTHATHIIE TR ST D,
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# 1-4POMS THIETE % 6 DDORBERE

1 Anger-Hostility B®]h-mE

2 | Confusion-Bewilderment EREL— =X

3 Depression-Dejection > D>—&AH
4 Farigue-lnertia BH—8BKAH
5 Tension-Anxiety FER—FR

6 Vigor-Activity ER—EN

INHOT T a—F OMIZ, JEIEEZET AELELD LW BRI e T TRY, 22T
HIEEFIRBO REIZIHOWOIRTWD, EIEDOET b, RV 0L FE Wilhelm Max
Wundt ZEJE [38]EL TITHN TWDHEWDILTU D, Wundt 13, & TOREINE %, Bk —i
. BB — BT TR — RO =518 O RILET DI ENTED LN = AR afEBL T
W5 [39], ZD#%, ZLOMFHE LS THRA RET /LM THTRY REMRLDIZ,
Millenson, J. R MEB L =& tE7 /L [40], Russell, James A 2MEELZHBRET /L
[41]723%1F b5, Millenson, J. R.E, R, RV mha MARBZREE L L 2N EIUEIE
DIgEE X, Y. Z DIV TRELZ(X 1-10), £7-. Russell, James A IX, & CORIE
1L, pleasure-unpleasure(ff: — %), arousing-sleepy(#fif —IR%) D — R Tt B TX
HELT, FHEOHBRITEE 2T AEL TOD(X 1-11),

-t Terror
—1—  Anxiety

—— Apprehension

Pleasure Annoyance
Elation Anger
Rage

Ecstasy

X 1-10 Millenson ® =R ITET /v
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arousing

AROUSED. . . EXCITED
ALARMED @ ASTONISHED
AFRRAID o

@ DELIGHTED

TENSE

DISTRESSED @ ® ANGRY B
@ ANNOYED . ®
HAPPY
® @ PLEASED
FRUSTRATED
unpleasure pleasure
..SATISTIED
CONTENT
MISERABL
DEPRESSEI;). SAD SERENF@
AT EASEQ ®CALM
GLOOMY @ .BORED RELAXED
®
DROOPY @ 1rep P SLEEPY
sleepy

X 1-11 Russell DHERET LV

LLED I JEAFIRAED REZIZBEL TE, O, 2, & o, &0 ELAFEDUL
Oﬁ\@%ﬁﬁk‘fﬁ75>ﬁfﬁékb‘9ﬁé2ﬁﬁﬁ‘f§§}ﬁk A2 BEARREIEZ LI TR A DD TR
72 WO DO EFR DOEN TN AL T 20 DEL TR A, REER T, PRIRITHF DR IT
LED—DDORITILELTEREDLEVIR IR D DD, Fealk D MACL, 2 i IR HE R E
(MMS)., POMS %, HEAEFEFHICHT7-0, Millenson, J. R. =¥k tE7 /L, Russell,
James A ODHERET /VIL, RICHIZIE SN\ T P e—F ThHHrESIL, SD EFHEREET LV
DOFEAM R EELBEIND, ZO2-2OFUIBL T, MEH O, AFIRBO RENNT oIz
FEODEVOBUREITHNT, FERO" SN MIEIE T DR RO LIRIES | i & —E W O
DERREBOWTNZRIET DO, EVDRGEE 3‘5%?75%}5”&“%%?‘5[ 2], ”[=]
T DI R OWRBBZ TG 2070 "— E MR ORBZ TN 207, L) sUZEEL T
— T Z AR AE R L, VA1 T DR R C ORI IR EA . POMS (X, ”—
EHIE ORI IREEEZHE T D RELSND,

JBAH DR D ST iEICIE, 22 E TR AR TE LR FBA R EE REZ W= 0D 1F)s

e E{Zli)iﬁix CEDFIELHREN DD, BRI REE LA~ AROSICEDRHImIE, A
A D A TN O TR CEARWENOABIEB) O RIEL T, JVEBIICE b A#]
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LBTEDHEVIRHEDN B | AR SOSEIEAT DBARIZOW T, Bk & ZebF R A3 72 ST
%6

fibii% (Electroencephalography: EEG) (% D —->C, B IRRE, EHUIREE, VT 7 2R
7R E LTI UIXUIT R SIS, MR ARBL O 43 87 Tl BIF L OBRICI W TIF
JEDHEA TUNVD, Soraia M. Alarcao HIZEAUIE, 2009 45 2016 FEDOH T, 142 fED7q
ST, AR S DIEIE AT A T IER RIS NI EMIEL D [43],

ZDIENITE DA R G IR RS O — M CTH DK AR B D EM, JeAT
WFFETHRIDIV TN D, ASTEARRR LB LB R @ X | D BE NS — 7 . BIZ
MRRIE, DR TSR HLEN TS [44], FJE IR XM &O IR T 5729,
DIELRENIE IZHODNAEE 2B TWD [45], KEIRE DL, BEMRIEEICE
DHDEZZHILTIY, ZRAFRRDN TR S 415 LB I B2 O Al i A2 23 A L B J i EE 203
KT BIR BRI S N D E B E LR U EIRED LA 528030h - TD,
R, SEEELOEN I, B A o i i & 0% 3 5B IR & 155 (AVA: Arteroiovenous
anastomoses) EFEZALDBIIRE SARDOWIA- S (BRVH B & M78) 2L, (RO OEr & b
WL TEWEIND [46], EIROIE, EEEEREICEDVEO, 2, LA BVDRKNE D
FHIAATV Y, AEL A, BN, B ~OREERFICIE, BRERED LA B~ EIERFIZI,
PEIRE D TRENRALNT-EREL TS [47],

LS NN N N b 1 o ) Rt SN N R TV RS PR RGN A |- B TR [ Y A SE B )
ALTND, AR, R, BORBIT, I & DA TN T —#% Russel ODMERET LIC~
T, BTG D FEER A TS [48] [49] [50],

1.4 BRApG T Y HIER OBk

ARETIHRARTE/INT, BGOSR | S b Lo th | 2R a T U DMfilfES L
TWD, a7V ZHIEL TODH ST, MEGOHTE, a7y OAT 47 2—H
ZHRT DRI ENDONT, EDIIRTEE B THHEZIT > TODDh, ABFSETIL, B
GHIVERRE (T DB EI T T, 22Tl ZORERICONTIRRD,

TN, AL TA L TEAICLDERAT 7 — TR L7, FhEL =ML, 2022 45 9
H~2023 4 1 A ThsD, 207 VHIVEIZB W THIVER SO VEE T O R BRE 2 3512,
TUH NTCHIEFE D 70 A\ DB #157,

FTNE FEEOBIEZ R, SIERBREEIL, 20 FLLER 42 A THRLEZ 1 -72(X
1-12), FEREBR OB DA T Y FEIBIIEECRIR CTlEE A RD | [T LEEA LOEIE ) 5
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H2%< 60 AT, TBUEMAE 1A 43 N, TEIRBUG 18 42 N TH-72(X 1-13), F7=., HITERR
BROBHHAL T I AT 4 TIE, A Va8 64 N THRHEL, FWTIH4K 2 52 A, 3%
HIZZ 0 o>T-DN 8K T, [FHIEFERIKRD 46%\125H7-5 32 ADHIVERBRNHAHEEIZE LT

(= 1-14),

i {ERREREL

2055 I

105~205%%

5E~10FK% N

sk

0 5 10 15 20 25 30 35 40

1-12 Mo 7 UV RHERE OB RRAESR 1

HERROH DTV HEE

FLEEHR

EfE &

-]
|
RTERG .
"7y oa—4v7
RRE
CM s
7avzsvaveyrs
|

VA

1-18 B = 7 Y HlfEER OBMALERER 2
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FERBOHBAVTVIAT4T

NEZavaryFry

AKA YT/ | mmmmm—
8Ka ¥ 7Y

VRa ¥ 77 I

3Dar7rv I

ARa Y7/ I

o

10 20 30 40 50 60 70

X 1-14 a7V HIEREDBBRERRE 3

b, HiET S ETCOEBICERTDEIE O RE R T, T — T, Bgas T
VBT DA ER CTHOIMAG FEICE T ONRE LG E L TCar T YOV
VIVIZOWTRIZE AR DT,

Hik T2 ERICOWTHEEGRIR CRIZZRDOTZEZA, [T YO0y L | EEZ TN
N 49 N TlbZh -T2, 2% BICE D> T-ONMREE T 44 A Th-72(K 1-15),

HECERTI2ER
AVFVYDT v I

MK D ILIFE

|
IRIROFRE I
|
FEQIFE I

I

BEORGRE

0 10 20 30 40 50 60

X 1-15 B =7 o VHIEE DBRFERR 4

I, AT DVE T MKV IR D07 MAG L E R OMG REL SR =T



DXL AW TR E KT,

MR IZ B T, TR S OE W I EVIEV N B2 D Z LR T 3D | L& 2 7 NI B
FHARRD 41%125H7-% 29 AT, F&;éjkﬁxw\%bnzék (KD T7% TIHh-7=(X 1-16),
INTARKEE DN IZDOWTHATHDLE, [JLKBD | EEZ T NTRIED 30%I12H7-5 21 A, [H
D1 EBEZ T NEIMNZ DERRD 46% Th-7-(% 1-17),

REDEREEDENT, AVYTYYOEYVADREDZ I EHHY XTH

m&<H3

mHd

nELLELERBL
B

mIFEAERL

1-16 B o 7 UV HIfEE D BBFAERER S

REDIFEEDENT, AVTYYOEYADREDZ I EHHY XTH

39% 6%

Bk<H3

mH3

HELLELERRL
AL

mIFEAERL

1-17 B a7 UV HIEE O BBFHAESR 6

FEICEL UL, RBREOENNZIVEV T BRERRLZENT IS S ) L& AT NiERIE

FHAAKRD 1T%I128H7-5 12 N T, F%éj}:ﬁxt}\%buzéa KD 60% Th-7-(X 1-18),

[NEAREE DEFEW JIZOW TR TRLE, [JHD ) EEZ T2 NI EBIRD 23%128H7-5 16 A, [H
LI EBEZ T NEIZDERIRD 61% Th-72(1X 1-19),
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BEORBEDEVT, AVYTVYYOEYADREDZZEHHY ETH

9% 4%

mk<H3

mH3

HELLELERRL
AL

mIFEAERL

K 1-18 B2 T UV HIEE OBRFAERER 7

o

EDIUFEDEWVWT, AVTYYDEYAHRRLEZZLHFBHY EIH

7%
7%
B&{H>
DR X-)
REBLBLELEZRL
A A
mIFEAERL

X 1-19 B = 7 UV HIEE OBRFAERER 8

T VLT, [P IV DIEWD IZEVED R R HZENTILKBHD I EEZT-NIE
A HERIRD 73%I125H7-5 51 NT. [HD)EEZT-NEMZDHEEED 96% T, NFEAL
N EEE LT T3 1-20),
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Sy VILDEWT, AVFVYDEYERELEBRZ DDV ETH

3% 1%

B&<H3

nHd

nELLEHLERBEL
Ly

mIFEAERL

X 1-20 B2 7 UV HIEE OBRFAERER 9

EBRBLIZZLDOHD—FDIRBIC DWW THEBOEIR CRIZ A2 ROT-LZAH, "R b DAL,
ZH 75 NEIE | 238 A 72 N3 58 ATl <, A HE BIRD 83%% 5 7-(X 1-21), [
BT ABEBLDW2—FOERKEL THRE T, RULKEIZEED 83%% HH7-(1X
1-22),

ERLEZEHIAI-—YOFRIEIENTTD

ssotrersy m I
SUEOVECISIYOt,
srrvzomicvasSs (e [NNGN

WIFhbZELE-ZEHLEWL

0 10 20 30 40 50 60 70

1-21 B oo T UV EEEOEBFZE 10
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SEERELE-VA—YOFERIEIENTT D

sisoztesrsy e I

LIPS ISINEIN- T

srrvzomcvasss (s ([NNINGNGN

WTFhbZELEVLWEEbAW

0 10 20 30 40 50 60 70

XK 1-22 B a7 oV EIEE O BBRFEAE 11

AR EE ~DT L r —NHEOFERNG, HIEE T ET a7y O v L ITEL T,
ROBEMRL TR, Pr L OE WS> Tar 7Y OED R 7D,

WAL H BRI T, 2 T UV EHNET 2BRC, HEIVLMG A BT 52803 2<,
BLARIZ DWW CONLREE KDL ARG FE A Bk L TR0, g 7 Y HIER 1 X MAR DO fifIG |
Fo T av 7Y OIEN FEEZ TODHENIZEDRINDZ D,

My
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1.5 #F%E0 B Y

HitOEIL, HEE2FNEAERT DN LB TZMMEZ L 72D L CTE T2, AT AT VAT

(BT 2D ED— DT, Hi&TE A LIckk x Zea 7oy s A &, A ORER
DEIRL CTECND, AT AT VAT DERERL T D HEFR D — D ThHMAR T I X5 D & i 5
FEAb, SEAR L ZFEBIL, 20 TV HER I LT 2 — I U CIHERE T2 ) IR BR O fE L
Mz AR TRECD HMRE 2 M E 2 R RS UG D TD,

INETOTETIX, BRI SLIRBUG I, TR O— > TH DR IK O F % 2
H3ZERbh-> TS, IDEWERGEZ RO T, B AR TS BT Tl & fif 15 5
BDOBK IZEDAT AT VAT LRBHFEZ I, FERA R NE TR & RS = T i
— PRSI TV,

ZLUTWE, =7 Y 3R 2 TR O ZEE S I L EE LT AR DRIFIZ
HIRNHTE TS, ITHD well-being iiﬁfféfa'g'b@ﬁji@%%@\ WL H T 275 L C
DEL IR Ty I A T 7D 7% 708 NROBEE I T o0 ReFE B ELTIar T
DM - FIES LIRS TD, TR EL CORBIE X2 E TR 2 72580 T TETRY,
BAE DB Z B Z T EHIN SRR T kb b > 2od 5, LinL., EfifgE, AT AAT
BT XA 728K MRS NI DR % 2258 0E 128 DX TN R DHDDINT D> TR,

8K WgL, BRI OV T —EDR R PR E SN TNDA, NH O # Rl =%
HAEIF I LT, EOIHREEE 52500, Z L TEDIIRENHDHDNH,

AWFFEIE ERRAT R, SK MRS —F Okk 2 2 2 HINEIE IS 52 220 KA HIH L
TBIFIS T 2% B2 ERARE LT T VIZ8K MG N E D IHITIE I TEADN, D
AIREMEZ R T2 A RS T D,
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H2E fRBREE K oL T Y OFEER
NEAE 1252 A%

pny

F 2 BT BEBEOBEBELIEAELATOYDEBENLI—FDZSEMLEFEIZEDELS
HEEEEZHDN. ZLTEDHRIIEDISLIEETR LI ENTELIDONEBHLMNIZT
BI=OIZTo-KREBRDFFEREERF R RS,

2.1 EEro HBY

F1EDOIFFED 5 TR ARI2 LI, SEATHFZE Tk, BB OGS | SRS = —F O
SR\ a 52 DT EMHAESIV TS, IO ZS T, 8K AT 47 VAT AILBHF
S, 8K MG EtE Lica 7 Y iEDOBIS Tl 22— Y O GEAE FI 0 RELTT
AL LT2ar T Y BELIL TN,

ARETIE, RO — D> THLEIE IR T, 8K 3D MENEDIHREENHDLON, L
DI ERDHHDN, FLTEDHRILE DINTHDZENTELDNTDOWNTHLNIZ
THIEEHMIET D,

2.2 B TE

ML DG STAREE , oL T OFREEDZ LB G A 48R L, W 24T~ 7=, 1%

f X DR B AT T 57212 . FRIRYRIKIE L B2 AR S ENE N FRIEZ 3T
IHTEAT ST,

KT-L U T, BAGDIRIGE  STAREE , a5 Y OFRIA D 3SR EL . R4 1% 8K & HD
D 2 KHET, SAKEEIX 3D & 2D D 2 KU, a7 OFEFAIIF R EMFED 2 KELZTRE
L7z,

FEAMBRAG I, FEERICA N NETO B HAYIC 8K-3D MG affi - CHilfES 7z 2
Moz, [31(2016 4 NHK 2% —7 54X -NHK 77 /0y —XHI11E), TWISH |
(2015 4= NHK 77./ay—XHIE) ZHE H LIz, Wi, 8K BUEEIEHALI-AT 47 A
TLTO EMEE LT O AT AL T Thd, AT Y OFEEL T, 13813y
I N—T W IF o arOFEES—RZ, FEGE CG BAR DRI —Vy e T
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T 2-1). 'Wish 1T &R EGMLIZI A BV T DIRNARN—Y — S TORERRIC L DY a—
"7 7B —THAH(K 2-2),

X 21 avsoYl Ia—Yy 7T [#]

X 2-2 a7y 2 7y vEY— [WISH)
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WL, TARI MR 16:9, fRE L 8K (7,680 X 4,320 B/ E)L) THIESILTEY,
FEMBLR &L C2KERAATOIZHTZD 8K THINES =AY T /L iktga HD (1,280 X 720
I ICHE T N—RU T, FEE AV var T o3 22.2ch THITES
TNV, AEIOFERRTIL, BEITRER FINTHLD | ATV AIZIIv I AL, W=
VT UNIENTENRELRD R THITESNT-L DO THHM, A EIOERTIL, LB ZFET
SAETT D01, ELICFEENS 3 4y 36 B ZR Mg S L TRV,

2.3 JE O AR

22— P DRENE G- 2 DB O FBIRIFHIICIL, Z AR IRIEZ X ST IT/ERE Tz
MMS (Multiple Mood Scale) & H\ 7=, & 1 T Tib ~_7=L360 MMS 1%, D RE R HE
Z[FIRF IS E T D7D DB R EZELZ LA HIUIZ, FIRHICE > THE RSN, KR
RO CHEAINLGZEDOZ WV FHEFEIE TH D [32],

MMS Ti&, BEREFIREBEL T - R, THE] . TER) . §EREIEELTHE
BYRHR, FETEBIAIPE ) TR, RSIRYRRIE U CIEER || TS | OGBS pFES LT

%(FE 2-1), Z0X51T, MMS &, AMORIFIREEE | FFEDEIE RO, 2 m a9 R
T OHIEL 72> TODDRFFHE TH D, Fio, FATHIIEICIAUT, MMS 13#ERE DS EE S5
IR A C ORI 728 DR BBA I E T2 DI L Thdenbiu Ty [42], JEE MmO
FiELL RS Tng [l

# 2-1 MMS (2 & 5 ZEHIRIE DI

29

= FRE 30 BEDOHD
= A TS whi- oL
B | me-Fr |axmun wa  [oxznn BE [5oAF
& B{EAS L BEL s
i CE<ELE wENG Golll
- ENOHD DATYLE= ELL

% SAIEBT- BoLYLE= BHLL
3] EBMHR |TRUVEEVD FEFEBRR |Do<KYLE | &L
=3 IEo52ELT DEME Bi5LL
L Bas DAER FTEn
h TEL Uo<YLt=

bva HEL h-{RV3

# £r  [TEL g2 |oyelr

=& ERED BiELI:

& BAZL EobLie




FBRTIEL, 2—VOT 7 — A& R L COSRREE 2l T 2 L ERHHZEND, I
ITAFEIZ IS MMS OFFEA I E 2 | EBINFHE FiEEL T MMS 2 HWaZ iz,

PeBRE DA EEEL, SFIFSICIBRRE SN MMS O S 3312 W, ZHEM7s
JEIE D4 40 THHIZOWCEHIT 5727 —hE(X 2-3)& 1Bk L., Vo —bhafFiEIZED, 4

B BRI CRRAZAT o7,

HEEDSOBRBEREICRLLCETRESZ LD ELREATOTHATLESI W,
HEYFCERRETIC, AELTLESY,

Z2CBLTVEYL HEVBLTLEL 2LEBLTVWS B-EWBLTWS

1. [@oo2eLfz ! L L | 21,
2, BKyeLr L L L I 22,
3. BiELE L L L I 23.
4, EROHD L L L | n
5. fhicilinf L L | | 25,
6. EEFEL L L L I 26.
7. TRV Lo L L L | 21,
8. BEEFHEWL L L L | 28,
9, lEoklLT: 1 ! ! | 29,
10, WA TW3 L L 1 | 30.
11, BEREV L L L ! 31,
12. DAEH L ! ! ! 32.
13, &RAk L L L | 33,
14, TE#R [ ! 1 ! 34,
15, U'»< YLk L L L | 35.
16, o Ehls L L 1 | 36.
17. =50 L 1 L 1 37.
18, < &<&LFE L ! 1 1 38,
19, Bwiz L ! 1 1 39,
20, WEHL L ! L | 40,

2CBLTVRL

ZLw
2FLHEL
FoLL
Wwo>< L7
HEL
Eni-
IBATE
Tuhunh
[CE
TCER
Toelf:
DALY LT
TR
AHHY &
BEOHD
weEHBLL
BER
BotYLt
BoLu
FEh

2-8MMS 7 v —hEE
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2.4 A5 OE BRI

2 —YPDREFIT G 2 DB FBIANCTHE T 57212 AERRISOREEIT T2, JEL
7ok, LECDEO REERFEOMIBMETHS RRI) | HiE £ EIRE, ki ¢dod, RRIZ
JCIZE U7 RRV (RRI O3 #UE) 134E HH A4 | B Z< i I AR A G2 i 1
TP AREH | B IRIEA R TR L THIDIL TN D,

2.4.1  DNEFH

SEATHFIE TlE . 2R LB BRI ITB) & | DB IS BRI, O
HEE IR TSEDL3LD [44], DligE, DAFICEY MK Z BV RNICIE RS E TWD, Ol
ZEN BRI, DA O T EFFE N HBALG BRI FEE DTN D, 20

DERM R EAE  KOREICHELZEMEZ L TRIBL T, SLEkLZb oL EIX
(ECG:electrocardiogram) Téh 5, ‘{LEMIL, A 70% DL Willem Einthoven 12X
NERINT,

DERITHEIE TR, BAEMV)BERLEOHON R HT R EE R ORI
RRI(RRInterval) EFRIZALA(X 2-4), RRI OEIZIES D ENRKEWE LRI AR/,
DIAF VTR 2D L Wnb L TnD, FHIIX O3 XTD RRI MO#ERHAIIZ 0 HZ K
D= D23, RRV(RRvariance) SFEIEIL, #EERE DE L CODIRFETITERLS £ LTV
TRVRFERR VT 7 AL TODRIE TIT @V MEIC D Lsnd [52],

Rig RiR R RiB R

RRI(RRInterval)

2-4 LEX(ECG:electrocardiogram)
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