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Preface

1 Purpose

This technical report presents a comprehensive analysis of the ITU-R BT.500
Recommendation established by the International Telecommunication Union -
Radiocommunication Sector (ITU-R). It systematically examines the procedures for
subjective video quality assessment, observer selection criteria, statistical analysis
methods, and confidence interval estimation technigues. Based on these analyses, the
report aims to provide foundational reference materials for developing quality
evaluation methodologies and measurement standards applicable to UHDTV
environments.

2 Summary

This technical report is organized as follows: Chapter 5 describes the scope of
application of the ITU-R BT.500 Recommendation, provides guidance on its usage,
and outlines its revision history. Chapter 6 presents the requirements for conducting
subjective video quality assessments. Chapter 7 explains the seven subjective quality
assessment methodologies proposed in ITU-R BT.500. Chapter 8 examines
application—specific subjective assessment methods, focusing on evaluation
methodologies for SDTV, HDTV, and multi—-program services.

3 Relationship to Reference Standards

N/A
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ITU-R BT.500 F=&X da & BII Jlz &4

(Analysis of Subjective Video Quality Assessment Technologies

BTC
CBR
DSCQS
DSIS
DVD
EBU
ESQS

Based on ITU-R BT.500)

=M & ITU-R BT.500 2 =2&X ot& BHIIE ?et PAE &
dHES BE-=40tL], UHDTV S& ZII JI=2 =82 ?g JI=

Basic Test Cell

Constant Bit Rate

Double Stimulus Continuous Quality Scale
Double-Stimulus Impairment Scale
Design Viewing Distance

European Broadcasting Union

Equivalent Single Quality Score
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UHDTV
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Expert Viewing Protocol

Flat Panel Display

High Dynamic Range

High—Definition Television

Just—Noticeable Differences

Low-Definition Television

Mean Opinion Score

National Television System Committee

Optimal Viewing Distance

Preferred Viewing Distance

Processed Video Sequences

Quality of Experience

Subjective Assessment Method for Video Quality in multimedia
application

Stimulus Comparison method

Standard Dynamic Range

Simultaneous Double Stimulus for Continuous Evaluation
Standard—Definition Television

Standard Image Format

Segment Of Votes

Source Reference Sequences

Single Stimulus method

Single Stimulus Continuous Quality Evaluation

Single Stimulus with Multiple Repetition

SS procedure using an 11—-grade Numerical Categorical Scale
Ultra High—Definition Television

Variable Bit Rate
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7.7 SAMVIQ(Subjective Assessment Method for Video Quality in multimedia

applications)
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7.8 EVP(Expert viewing protocol)
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SRC PVS PVS
(uncompressed source file) A (processed video sequence A) B (processed video sequence B) VOTEN
0.5s 10s 0.5s 10s 0.5s 10s S5s
Time ——— —t —t : —>
BT.0500-02-13
g 7-13. EVPOIlA Sl BTC EFOIY
TIMINGS OF A BASIC TEST CELL FOR THE EXPERT VIEWING PROTOCOL
BTC = G2 201 2T 00F StCt:
— 0.5x% ¢ stHs =2 Moz 48 (A HEo ERg;

— 10= S FXE 2= UL 2E HMAL

— 0.5 3¢t Z2F SIM HZ0l HIAIXI "A"(R B EOt HICIR) HEAL
— 10x S¢ &a& HES HIO2 28 MAL

— 0.5x 3¢t =2t SIM uiZ0ol HAIXI "B"(S SR EOt HICIR) HAL
— 10 S &a= HAES HIU2 28 MAL

— 5x SO AIEXUA 2AHES HEOIEE REGH= ALK HAL

SH' AKX S0l HE AES sJlstols O =301 &

rir

Jt 20k

fol

H

o
[w)

7.84 ME ANE & HII HE

8 7-13 0l EAIE HieF 201, HIO2 282 MAls &&4DX &2 FE(SRC)It

S OHel E=&E HIO2 AEAPVS)IF HAIGE A2 HIEE 00
StCh. PVS 2 MIAl =M= 2 BTC OILE 2&?= HEEONO0F ofH AIEX= MAl =NE
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Session Number ....................
Vote 1 Vote 2 Vote 3 Vote 4 Vote 5
OO0 OO0 o0 oo o0l
Vote 6 Vote 7 Vote 8 Vote 9 Vote 10
o o) oo e
»Xotc 11 Vote 12 Vote 13 Vote E Vote LS
101 10 C100 00 O
Vote 16 VVotc 17 Vote 18 Vote 197 Vote 20
) o) oJid el jed
Vote 21 Vote 22 Vote 23 Vote 24
OO0 00 o0 ool
Seat Subject
N EFRE 0O
BT.0500-02-14

08 7-14. 24-BTC M 20t EOF HI&2 EHOLE Ol Al

EXAMPLE OF SCORING SHEET FOR A 24-BTC EXPERT VIEWING SESSION

EA)0A O(0He Aotal =&)X 11

A =HZol o[0l0 et XNE=

H 7-4. 11 EH =X L2

°|0l

Meaning of the 11 grades numerical scale

Score Impairment item

10 | Imperceptible

9 ) ) somewhere
Slightly perceptible

8 everywhere

7 ] somewhere
Perceptible

6 everywhere

5 ] somewhere
Clearly perceptible

4 everywhere

3 ) somewhere
Annoying

2 everywhere

1 ) somewhere
Severely annoying

0 everywhere
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ANEX=E 28 BTC 0l CHoll "A"2t "B'Z2 HAlIE S Y &2 Fd=E 42X E
HHEoIEE F 20, & 4% 220 1155 <A HZ0A e =5 IS0k
StCt.

8 7-14= 24008 BTC = &= ME2 HE AE GAIS HZsetlh.

2t BTC Ol CHo, AIEX= X4 A 2 AgE ATHA B2 MAIE HIO2 2

11 S8 <A HZ2 20l= ofHol Jl=a "&d NE" S dSotl 200k

7.8.5 HAE £ € A& dd

BTC 2 MAl =A= HAE ZHK0N 2o S8 HIOL SE0ILE Sgst &4
280 A522 F ¢ MAIZX E= 8422 2R =A=2 &0 0F St

2= AME NMEE 2 HAE AEN 2= Hs & "za", "z L F O 'S

S&" BTC & E&gots "&¢&3st HH"ZE AIXOHOF BCH 012 Sofl AMENAES HAE

2= F O (01A)2 E& AIE NESZ LIS00F SHCH 0 B2, 2 AlE A& H0ll

etEet HAH"IOF MBE010F Lt

(OII

7.8.6 &

K

Ol EXot HE2Ite E0E Hl&stn Adets, 2 A8 dol 2 (5-6 BTC) =&

ANE ME=S s*dote N0l BIE A otL.
28 M&EU AIZ2E= HIU2 Azses a0 AE s AlEE Al S22 = UKL

MAl =M= &cetOF &tCt.
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Sz dE HAEE 280 et =&t Xt gl St OtLiet NE22
AMEZ0OF ot= A O0ICH

&8 =28 He= A C2M A0 &5 230N LMot HE 2FS9
g2 ZEEHs 42 = UAs N0 EM2Ms 2% SHAHEOIUW HAES
2ol 229 HH=E F=&oblllle &M &85 27 SHU U 245X X400l
SEsH A20ICH 0 EE2E MEE = A 2 WK F0t5(Poisson) 22X 2FE
AtEst= 2101 Jtsgt tietel 240[CH
8.1.2 AIExA

CIXE AMAES =28 HIIE fet S& AME A2 UsS S0l MAISCH
8.1.3 &84 &

g SE2 AAEES HZot)| fIgt SR8 XS MZo6t)| g HO0ICH as84

S

BEUAC =2 "HIIE et S AME ZH2 H 8-10lA HAISCH.

B 8-1. ABA BANA XY AL F2H IS 98t ST AF =2

Specific viewing conditions for subjective assessments of digital systems in laboratory

environment
Condition Item Values
ANE el O OI0IXl =0l HI& 4 Hand 6 H
b zI = 70 cd/m?
c ANS SBote iE 220 2ol &&= AOF2 | >43°Hx 57° W
d CAZdl0l High quality screen.
Size > 20" (50 cm)®

"6HE BE SHE CIXE A" B7HE 9 2A AIE AH2[(DVD)OIX| 2, 2ot B2

MEECHE =d 510 4 HO|AM2| BIHAL AL = S &L

o ClASH[0] 27|7t FEY BIt Alto| FHS 0/ £ AUTks YR S77t Yooz, MHRtE

T o

=
2E 20 A8E CIAZY 0[] otE A7[et H=At & 2SS FAHR HUSIEE 2%F
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8.1.4 Jt& &3&

OlHL SO0ICIHEZEEZEII=E0M

o &2 CXIE TV Mool A"l sUM SE2 Hotdle == HSotd|l fst
AOICH It 2Z0A2 SOTV =& FIIE gt EF AIE 42 H 8-2 0
MIAl = C.

o 8-2. JId EZ0A CXE AIAES =2 HIIE st S& AIE A
Specific viewing conditions for subjective assessments of digital systems in home environment
Condition Item Values
a A& Hel O Ol0IXl =012 Hl= 6 H
b 4/3 &4 U0 CHst 3t 3D From 25" to 29"
c 16/9 A HIsS0l st 354 30| From 32" to 36"°
d CIAZdol & SDTV
e 0 2= 200 cd/m?
f SO0 A X (SHE0 2= 200 Lux
SHHORLE O YAZE SR 2RO
S50 0F &)
8.1.5 HI+ &
8.1.5.1 JI2 OI0IXl S& EIt

BHEZ OHZ2IAHO0IEE ZE0| EotEe= &%, 0| 22 D9 Az s B8 Siset =
CIZY & OI0IXNIE 2l0lct= AO0ICH I ZEel B, LetEQol I HZ2AH0lES
AZd01&838ID| /o O RE =2 AdE HZSH = J|IE S22 Zllots Aot

%12 0| 2t A7|= PVD = 6 HOf| Ciet M= Al AH2|(PVvD) #&l2 DHESHCL
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I (Fixed word—length intra—field codecs)

RO

s
elAol& 9

= A0l

Jtot
EXful RS

g

Ol0IXI 2

= Ol

(BN 22 )

&

20l

=
=

OH

U

A
e

ioll

_

A2l 01 &0l
H

24 I
oTT

=]}
=

M EOt

0

o
F

Ui
U

OF

by

;
il
00

ANEAN ol MelE

~—
100

1
o]
KD

<
)

ar
80
2l
o}

11
Kl

A

X
<

J)

<+

Itk

o
—

2k
=

ci 2 (lag) 2t

=2 (aperture) Lt

oH'E

A

=
[

0l

HO4,

110

)0l 01 OF

7
=0

H

(Fixed word—length interframe codecs)

2

|OI
o

o

]

—_

w

oJ

AU

aJ

RO
E!

J

1
Kl

H

N
<

Ju
o3

<+

oll

2t

(Variable word—length intra—field codecs)

al
=

i

A3 A

OIDIXI
HIH ME

s80l=

s

™

Xt g
O

ol @

=
—

A2 HAEL

<F
ioll
JI[g}
o]
&M
lHo
o

HE S0, OI0IXIS

ULH.

oI

0

jild

)

C

20

UCHH,

RR=E=1

H OIOIKI AIEAJF L HEO

Ol CHOl

=]}
==

™

o=z

= UL

ioll
3.

stCt

BAKZ FHUW A0I0F BHOH,

X

SEAYSE

FBMF-TR-020

8 4



OlcHY&S0ICIof

e AIAAGOF SHCH.

N W o &8 X e+ T 2 - = B o Ki K
W ol o BE Rk s @0 o W T N = Cull
BB O R AR Wy W s oo AR _
w = 5T R T yyaa SR A = T = il
0l = & = R A =T
% Bk WS w5 = ™ ® g g OF  Hg
% = ol Z o gr I © & %) H 1 RU - RM 0
g A - =23 T gnd o o LS T Eom TN oo
.w T+ S o K © o m_.._ RS n) i0J an = —-— — Kt ) K
O o M T W = RO @ o RO S n =2 0 o
o o _ = o 3 N ™ mw = m = © K = S ar
E g o1 3 o g WP < %0 S0 a2
KOO o8 3 Ol W =0 = 0 . — o ok oJ
S = o 5 K6 < & x o _ ol oo i m
s D 7 S o 5 = K 5 oar R =S IS .
5 o M &S p e < Rl Kl 0 S 5 e
2 B a0 = oy~ o= o W3 ™ 3 fo KOz o2 _ oo
= or o g o 0° = o < H oll e ¥ . S
c = = M 5 A 2 o 0l N K &5 & 2
5 = o ™ s w o = P x d RI o~ R A 5 =R
c D Al =< Ko = _m_._ RI6 = = o) Hio o ™ I L <]
5 %m_w_mwmw})a_l_mm T RN
I R i = SO R T s =w
= g5 2 LI I ool m SRR N
o WXy —AWaN YW LI A TR
% o T N o m oy T = w0 9 Z0 0 m._ - u 7 M
Rt T - I [T TR S T =
> = &l o o= /IR @ H i = w0 oo ol ik
= o g d < x5 R g KD g = = o k= 49 oo
s o y o m XA m g o WO m om D o w0 8
mo™g W5 T o ™ =2 mm o S W Lo oo N E 2 i0)
— = ] > = o K _ = = = T u. =/ A sl
o0 o oy 5w o MR o< Lo T it
s Wy = o8 S K oo 8y 2= ol
HOKop C s T oKD Z DU of A o o=H W
o o 2 K e 0 ™H m 1l oF w o = & |TM._ m_m M“_u =
o Wy or A s g s ma . _ B®W S W5
El ™ T o0 o g o = m ., - _ - S o o< D =
s R _ @ oo g o ook 0w N S owm e oo, 28 We
M., Of o N s 2= R T _g_res g
e sz op WM ygg m omex PR T
% RO oW WA m T HE 33 0 = o 9o R X L TR
o) .o o3 of R & o a op <I ;0 B w235 4y, "D
Bom 2 o ®W _ s A N o H 2 R g WM g _
= S o K . 3 N N o) o) s = 00 T I m 0 o = °
M O oF O OO w0 ’=® M <0 JJ RO < — =Moo~ o < 00 T
S MO= oW m A X O3 o3 M B 0O < ® 3 & N = K

85

FBMF-TR-020



OlcHY&S0ICIof

un

=

loF

o)
oll
o

o)

u
u

-

80

K
KO

)

o)
0
=l

_Jl_
5

Ok

By

I
I1s)
o0
IH

ol
380

o,

s}
[

NLRS sl

= 12l

T

X Mt

A
=

2IHOILE AFAC
A=

bH & Ol
&

I

=

A
e

Jdefll 3204 21(Chroma key) & &

CIXIE O
It 2t A

HIEdI0l

=

[—

O-Ii
BA T

P

J

E

delgls

ANBEAAE T
%)

=
e

I

AE

£ M

A2lE 20l M= += UCH
ANEA AL

=
=

Rt Hi
=]
=
=

S
s

del W&l ol =

=
=
X

ol

=
=
o

J|Z=(criticality criteria)S WL},

JHal
)

-
—

3

HAE OIOIK

iz
o
(=
5

ES
HNZ 0d =

= X2l

/él
Al & (demonstration)

=01 Oled

0l
HH

T
0y
Kt0

o1
KH)
<k
Y
Kio
T
ar

=X
o

o3
3+

Toll
0D

%‘

J
0
£
ur

an

8.1.5.3

Ju

$0

M

JU

Jio

|2~ 5 JF Ol&< (Ot

A=, =

g

0]
&0l (transient) Jt

USMH,

AL
e

192 BHXISI OOk
27

2
=

I

—

>
HIAl

27
BE 2LFS0AM

A

==

OI0IA HIetEl

o

e
= —
Ho
o T

0l

O <

F 4 ULk
Xl erCh.

L
=

P

E

P

HAE A&

L

0l
JK

o

ol
ol

110y
A

J

ol
Ll

ol

M

O 820 Z2H™

LEE2
3 e

E

H

edotd

o

ol
Jo
0
ol

M

ANAEZ

He

1

p[ESYe]

=
_I_

A3 A2

HAE OlO0IX
86

FBMF-TR-020

=2
=

3

[©)
=2

X



NESE2 15 =0A 30 = EE2 2018 dsE =+ US0H RAoHOF 8l AMAAE=E
dedl e HIEOE 2 MHUA S22 ==0H =2 =52 S22 JHHOF &t

HAE= &4&2 MH HIASE ZZGE =2, DSISO| HAESIH OIE AH=ZoHOF StCt.

8.1.5.4 OIOIX 28= 35 |4

il
[

HE 318 UXE EdiBlE AMAEN Aot Us 2XE MSaH Ot

8.1.5.4.1 =L % (Criticality)2l &9

AE SO CXE &Hld AIAES EH42 UEIUH 22 =FHol 2ol S8-H=
‘SR T (criticality) 2t) Scle St ECE HOIoH0F StCE. CIXNE dHlE AIAEQ
oll

M2 MPEG-2 MP@ML Ol AFZEIM, ITU-R BT.1210 0l JI=€&
0

=Mool DA X3 (fixed quantizer) 2

8.1.5.42 &4 BH= @7 §4 &5 dx
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TEAH =25 O MESE = HAE AIZAS S 5E

—

Otel 3 HHONA 2ZEH= F=2E HIH MEXHs HLAE AL SREES
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