CCITT SGXV
Working Party XV/1 Document AVC-180
Experts Group for ATM Video Coding November 1991

INTERNATIONAL  ORGANIZATION FOR STANDARDIZATION
ORGANISATION INTERNATIONALE DE NORMALISATION
ISO / TEC JCT 1/ SC 2 / WG 11

CODLD REPRESENTATION OF PICTURE AND AUDIO INFORMATION
1S0-TEC/JCT1/8C2/WG11

MPEG 91 / 346 Rev.1
November 1991

Source : Tsuneyoshi Hidaka, Chairman of MPEG/Test

Tit

le : Subjective Test Results of MPEG-2, Kurihama Meeting

Purpose : Report

General

*

*

*

*

*

*

The MPEG/Test meeting, for the Subjective Test, took place at the JVC Kurinama
Technical Center, Japan in four(4) full days, (November 18, to 21).

Befor starting the subjective test, two (A and B) assessment groups were
organized and then brief instraction was made to all assessers.

. Proposal

There are 32 proposals have been submitted to the MPEG 2 test, 11 from 625/50
and 21 from 525/60 country. (see Table 1)

. MPEG-2 subjective assessment schedule

The 32 proposals were divided and edited into 13 test tapes. There were 13
sessions of official and 4 sessions of additional subjective test have been
carried out under the schedule showing below,

Nov. 18 (Mon) 2 official sessions 1 additional session
Nov. 19 (Tue) 4 official sessions 1 additional session
Nov. 20 (Wed) J official sessions 1 additional session
Nov. 21 (Thu) 4 official sessions 1 additional session

. Test results

The results of the subjective test was reported at the plenaly meeting on 22nd,

Friday and 26th, Tuesday. The detailed deta were shown in following tables.
Table 3 - Table 10 : Test results, 62% / 50

Fig. 5 - Fig. 10 : Test results, 625 / 50

Table 11 - Table 18 : Test results, 525 / 60

Fig. 11 - Fig. 18 : Test results, 525 / 60

Table 19 - Table 26 : Test results, Additional test

Fio. 19 - Fig. 22 : Test results, Additional test



A detailed report —

1. Proposals
We have receved 32 proposals by October 18, 1991 out of 40 preregistrations for
the MPEG 2 subjective test in Kurihama. Those are 11 proposal from 625/50 and
21 from 525/60 formats. (see Table 1)

Table 1 Table of Proposals
TV STD Proposer Collaborating organisations
525/60 ATT
Aware 1
Aware 2
Bellcore NTT

625/50 VADIS(Group 2) 1 CCETT, FI1/DBP, Nokia, NTA, RAI, Retevision,
BBC simens, DTB, Telefonica, Telenoma, Telettra
U.Hannover, UP Madrid, RTT, NTL, BBC

VADIS(Group 2) 2 idem
NTA

VADIS (Group 2) 3 UCL + idem
RTT

BT CNET, NTUA, Siemens, Intracom, Italtel
CCETT EPFL, HHI, LER, Siemens, UCL
525/60 GCT Haseda U, Toppan, Sharp, NEC, NHK
625/50 HH I
525/60 Hitachi Fujitsu
I1BM
JVC JVC Lab of America
KDD
625/50 LEP PRL, PTT Research, Philips CE
525/60 PTT Research LEP, PRL, Philips CE
Matsushita
MIT
Mitsubishi
NEC GCT, NHK, Sharp, Toppan, Waseda U
NHK NEC, Sharp, Toppan, GCT, Waseda U
625750 | Philips CE David Sarnoff RC, PTT Research, Thomson CE
525/60 Thomson CE David Sarnoff RC, PTT Research, Philips CE
Sharp GCT, Waseda U, Toppan, NEC, NHK
Sony

625/50 Thomson LER
525760 Toshiba

625/50 | UCL '
525/60 | Waseda U
Columbia U

625/50 EPFL




2. ASSESSOFs
Thanks to all assessers who made an enormous effort to complete the MPEG 2

Subjective Test. Table 2 is the list of assessors.

Table 2

Assessor’ s Name

No. !  Assesser’s Name : Company : Country No. :  Assesser’s Name ; Company : Country
.1 Jechang Jedng . Sam Sung ‘Korea | | . 31 :Makiko Konoshima  ~“Fujitsu  iJ
_.2;Tourad) Borahini B o] 32 iChoon Lee T iAIST Korea
3.iTony Lessman i Bellcore (USA || 33 Tomoko Aono T Sharp ¢ J o
A iOlwer Poncin R TR [ 34 [ Hirobwi Nishikava iMitsubishi 1y
JBifaito o | [ 35 dBording NA N
.8 [ Toshinori Odaka ioshina Ty [ 36 {GMadec T regrrr P
7 Mark dler Hughes A/C USA || 37 NMells BBC i
WBiYoshine 38 Bill Buttera ¢ ITT Intermetal ;D
.9 ;B.Hammer Simens | L 39 Mark Tayer ¢ GI usa
0 R Atavind T g 40 {Gilles Nocture iEp T HE
A1 T.Yoshida 0 Canon i, o] 41 ; Satoshi Nogaki NEC J o
NQL@@mmmmMmmMmﬁwxmmemEmmm._A%ﬂ%%@@@w§mmm)@§%m@ ......... o
.13 Jan Van Del Meer Philips C.E. 'NL | | 43 :Toshinitsu Homa  iToppan | I
S Hatsura T ipioneer R 4 [Tsuyoshi Hanamuwra i Univ.Waseda 1
.15 ;Hirohisa Yamaguchi kDD Jo| [0 Morris Philips C.E. NL
16 i Philippe M. Cassercau : Avare R 46 {Andrew Jue " National S.C. TS
AT deancFrancois Vial  iThamsowLiR  GF | [ 47 Hide TTTiGaghi I
18 (Holly Faubel —‘Intel TusA || 48 Don Mead " hiughes AC sk
.19 iGuenter Schamel ~THHI ] D .| ].49 Jyuichi Kinura " iHitachi | o
20 ;Arian Koster ‘PITRes.  NL ||} 50 ‘Manfred Kum UpgpL Ry
21T Kumerow  iTelenorma b | [ 51 Takayuki Sugavara  iJc 0 J o
N £ 1 T - O N
23 Van Caillie @ (UCL)->Thomson :D | | 53 M.Tinker T Tintel T Tgsa
24 iIchiro Ando ey 54 | R.Burns T Uughes A€ TUSA T
.25 Masahiro Iwahashi  igcr iy

|26 | Donald Shaver iy Iy

(270 Meruer

28 Katsunori Acki N T

.29 ; Dinitris Anastassiou : Univ.Colunbia  USA

30 : Joseph Stampleman rMiT 'USA




3. Preparation of the session tape -
Each proposer submitted seven(7) corded pictures, three(3) for 4 Mbps and four
(4) for 9 Mbps. Those pictures were shuffled and mixed with other prolosals in
random order by using of "Random Function programme”, Lotus 123.
CCIR 601 original pictures out of D-1 machne and Dummy pictures, which repeated
one of proposal, were also added in condition of at randonm.

The purpose of adding 601 original signal, as a reference, is that to make sure
an assessor has capabilities to judge a quality of the refference picture.
For the reason of the Dummy signal is to evaluate a quality of assessment group.

Then a combination of one of the above test pictur and 601 ref. makes a pair of
test sequence correspond to A/B or B/A. A reference picture and test picture
are displaied in random order, and this combination A/B is repeated twice for
voting at the second session.

As a result, 625/50 systems accounted for a total of 5 sessions and 8 sessions
for 525/60 formats. (see Fig.1)

—
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4. Each session tape (Fig. 2)
One session is divided into a first and second half, and each half of the
session individual test picture are displayed twice in differing sequences.
[f the first and second halves of a scssion produce substantially different
results(over 20 in score) with the same combinatin of reference and test
picture, both of them will be droped.



Each Session

Fig. 2
lst Half (20 max) 2nd _Half
Company A Company Cc
B D
C B
D S
E K
T E

Deviation > 20 (one scale) = drop from the data

Ih same piclure

5. Voting and Score Sheet
Pair of A and B lines 100 mm long were used as the 5-gradation assessment scale.
During subjective evaluation, the assessor voted by making a short horizontal
bar for each of the pictures A and B.
Figure 3 shows a voting sheet used in the assessment.

Fig. 3 DATE N 1991
Please check your pos. LLA 2
[M][?—’@@=@ Monitor SESSION No. FiS
1 N MONITOR No.
‘91 November Meeting L ¢V ) NAME CODE
VOTING SHEET
G IORE) NAME _”_
1 2 3 4 5 6 7 8 9 0
A B A B A B A D AD AN AD Al AB A B
Encellent
Gond
Fair
Paor
s
fad
1} 1”7 13 it 15 16 1”7 18 19 2
AD Al A D AB Al ADB AB AD AB AR
Eacellent
!
Good '
Fair
Poor
B




6. Data Process
Data processing was performed using Lotus 1-2-3 on a personal computer.
The total score of each organization was calculated per format and per bit-rate.
At the same time the method of Duncan's Multiple Range Test was used for
analysis of variance for the subjective test results. The method will be used
to get better understanding of algorithms which are not significantly different
than the algorithm ranked first. (Proposed by BNR, Canada, MPEG 91/112)

The deta was also calculated the average score according to pictur type for the
purpose of evaluating a difficulty in coding.

Figure 4 shows a method of deta process.
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7. Test Results
(1) Table 3 shows the average score of the picture in 625/50, 4 Mbps. The most
difficult picture in this case was Mobile & Calendar and Table Tennis was
relatively easy one.

(2) Table 4: 625/50, 9 Mbps

(3) Table 5 shows assessment ranking of organizétion per indivisual test sequence.




MPEG-2 Subjective Assessment

625/50 -4Mbps PICTURES Table 3

DATA ALLDATA | POSITION | DISPLAY
""" SOURCE | COUNT { VAR DMITY AVG 7 S.0. RANK WVGAIAVCHHDIFF. D LAVGD 2AVGDIAVGDAAVCDSAVGD T FF.
Flover 6. | M5, 519 M dLia06; - [ 33731 2032 320 30, 0, . 3
fable 7. | 690 8901 157 71126091 - 170 a0
Mobile & C. 506 562 22 342370 - [ 35" 3 20381 32:35: 3033 8

- 1604 © 623 : 18: 30 124,95 - J2: 31? 1433 30! 31: 26 32 1
625/50 9Mbps PICTURES Table 4
_______ DATA ..o ALDATA ] POSITION | DISPLAY

SOURCE | COUNT : VAR OMITX AVG : S.D.  RANK AVGAHAVGEHDIFF . D1AVGD2AVGDIAVGDAAVGDSAVED I FF.

Flover G. | B8 516 6: 17122717 - 1187 161 2] 18 18] 16 14 17 .5
fable . | M 00 12 W0ATe0; - L M9 2l it 12 8 8l Y
fobile & C. f SBLLBOLE ML W08 I e i Ty
Popple 553 : 208 15 8:14.41: - | 10° 8: 2| 71 9iTITETY

- 2316 597 14: 22724447 - | 23¢ 23: 1] 2a. 230 23: 18 22: 6
625/50 ASSESSMENT RANKING Table §
_______ DATA M PICTURE | SMPICTRE
ORGANIZATION | R 710 TwC TaLL | F6 177 THe Vpp AL
....... ) | .45 2. 4: 2] 6 4 §: 27 3
...... (ef) | L LU U
......... 06 ..B5i.3 50 4] 3. 30203y
_________ LA SO RO S - O A S A )
......... 08 | e el e T s
......... LT OO O A A O T
......... A NS VR IR U O S O U A
......... LY O ) O O T A O
SN 0 2 O 0 T
,,,,,,,,, L RS (VA VY A O R TR
......... W 79 8 7] 20 1 e e
......... A A O R A N I TR R A

40 3 127120 12] 0l il




625/30 4Mbps ORGANIZATIONS Table 6

DATA ML DATA T POSITION T~ | DISPLAY
ORGANIZATION | COUNT VAR OMITY AVG 'S.D. RANK AVGAHAVGEHDTFF . D LAVCD 2AVGD3AVCDAAVCDSAVED TFF
..... (ef) [ MO 19 3 0 AN LTI 0 - 1o -1 0 2
e (08 LIS T i 2 T i et il 2ty
______ 2735 | 13871007 80 w000t 3 iy i 8 M5
......... 06 .| 12871681 15 16 1206 4| 17 ig T le g 16: 14 15: 5
......... 07 | L1Eis0 a5 i ie s S| s s 5 1518 g
......... 09 L1260 2067 167 35 16 T a sy 0l
......... O S TSR T A A R S ) 36217 26 28 15
_________ 18 .. 1050 2061 300 281535 8] 30 287 2| 311 % 0 2w
......... O e M8 329 ] 15§ 32181 93 I s s
_________ 2 | 81459 {2036 2142 M0 w7l 5Ty 38397590 3 4108
o B N0 32051 18.52 11 ] 8349 A | S6 3T 61 40 5. %)
e A0 )N8 L1965 9 6 1309 i 6 e L 3| 0t s Bl 6 s 9.9

37 138: 228 8: 66:15.11: 13| 66: 66: 0| 66 69 66: 62 68 7
- 1604 : 623 18: 30:24.95: - 32 31 1] 33:30: 31: 26: 32 7

MPEG-2 Subjective Assessment
625/50 Results of AMbps Pictures

80

_—0 < o

10— ————— ——————r
(ref.) (06) 27-35 09 12 30 37
@6 07 18 34 28 40
Organizations

— average + avg+S.D. o avg-S.D.

(4) Table 6 shows overal] average score of organizations in 625/50, 4 Mbps.
The company (06) was dummy, data containing the same picture as for 06

(5) Figure 5 shows graph indicating the data of Table 6.



625/50 9Mbps ORGANIZATIONS Table 7

DATA oLt POSITION | DISPLAY
ORGANIZATION | COUNT © VAR DMITX AVG ©S.D.  RANK PVGAHAVGHDIFF. D IAVCD2AVGDIAVCDAAVGDEAVED IFF
(ref.) ..[.1865 20 2. 0:443: 11 0: 0: 0] 0: 00 -1'-1: 0: 2
""""" T S OO T O O O L O S )
"""" CCOT T A A O I B O A R A ]
B N O S S O T R DA S A A A A
...... O A USRI RS Y A S I S O T E R A}
......... SO O T W A R A I R L R A
......... 09 .f.192: 63: 4: 7i7.9: 7] 8: 6 1| B: 8 6§ 6. 8 3
......... LT O TR - O TS IR A O A N A N L)
......... 2 e 8813 8946 91100 6 4 6 9i i3 1. 51§
......... 08 | 1881 86 6. 8 827 10| 97T o R0 8T e el s
......... 30 ..].366: 598 17: 32:24.45: 11| 34: 300 5| 287 33 34 270 36 g
......... 40 | 861 3407 177 4271845 12| 44t 0 4|4 442 43I @7 e
37 1330 7100 34 44 :26.65: 13 | 45: 43 53: 49: 37: 38 46 16
- 2316 1 597 ¢ 14: 22:24.44: - 23 23 1] 24: 23: 23: 18: 22 6
F ig MPEG-2 Subjective Assessment
625/50 Results of 9Mops Pictures

d 8 ' . . . . . : . X . . . .

i 70._,: ..... ..... ..... ..... ..... ,,\ ..... ..... ..... 4.
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organizations
— average + avg+S.D. O avg-S.D.

(6) Table 7: 625/50, 9 Mbps
(7) Figure 6 shows graph indicating the data of Table 7. The curve indicats that
the deferences of the average score in 9 organizations were very little.



Table 8

625/50 4Mbps DUNCAN" s M. R. T.

DATA ALL DATA o] DUDCON'S FangR
ORGANIZATION | COUNT VAR 3 DBV l/Count | AVG RANK DI AVG T Re. 1 | JUDGE | RANGE

(ref.) |60 190 27139:0.008:-0.35: 1] 000 T | L.
O l0g | 167} 18219 0.0092 ;14,14 12 | Tdag i 360 X[ e
B e 2 138 % 00 13828 0.0072 114,787 3'|15:12% 3897 x |y
L6 12868 21483 0.0078 16,90 4 [16.65 4.02% x | 2
BTN TeT 0,008 1719 S 178 LI X |2
98| Tl s 0.0078 24 60 T 6 a0 90 419 x [Ty
I 991 231 20013 00101 126,757 |70 4351 x|y
s 105 © 236 F 24729 (00085 28.40 0 8128751 430 x|
98 |8 g az1a 00078 132,087 9 240 4 x [ Ta
o 118 | 459 541190.0085:35.96 ¢ 10 [36.31: 4.8 x | 5
o 30T a168 0,008 150,68 T [51.03 4k % [ 6
LA 136 {196 ; 26636 {0.0074 66,13 12 |86.48 " 462 x |77
""""" 371387 2287 31501 10,0072 1 66.14 ¢ 13 |'66.49 4.62 % 7

- 1604 © 623 : 998691 : 0.0006 : 30.45 : -

SSe= 343633 MSe= 215.99 Syi=  1.33

625/50 9Mbps DUNCAN’ s M. R. T. Table 9
....... DATA | ALLOATA ] Duncans range
ORGANIZATION | COUNT | VAR | DEV ii/Count ! AVG RANK DI AVG ‘Rp 1 | JUGSE | RANGE
...... (ref.) [.186} 20 3845:0.0051 -0.2L 1] 0.00% 1
e OB M8 AL TI0T 00055 2.96 ¢ 2] 518 2 % [ Ta
B (O N 182: 58 10558:0.0055: 4.87: 3| 5,00 2.7 x [T3
o W) 188 sa 10031 0,005 1 5.25 1 4| 5as  2gs . % [T
L2 171 80 10211:0.0058 5.51: 5| 5.73 2.83% x |27
e 1B 119056 | 10606 10,0053 6.60 6| 6.81¢ 2.09 % x |73
L B8 le2i 830 12176000520 6.94% 7 7.06¢ 3.02) x [ 3
e B 9006 | 18285 0.0053 : 7.28 . 8| 7501 3061 x |73
k2 M4 : 887 15570:0.0057 778 9| 8.00: 3.08 ¢ x |3
e 818886 ¢ 161620.0053} 8.00¢ 10| B.21f 312 X [73
30186 598 9924 10,0060 3157 11 (31797 3291 % [Tq
o A0 1166 340% 56439 700080 41.96 1 12 |42.17{ 3.2 xR

37 1331 710 94450 10.0075:43.66: 13 ]43.88 3.20 x| 5

- 2316 © 597 1383195 | 0.0004 : 21.64 : - s

SSe= 365031 MSe= 158.50 Syi=  0.95

(8) Table 8 and 9 shows ranking with Duncan's M.R.T. which indicated the first
4 (3) organizations will be within a same level in quality of the picture.
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625/50 ASSESSMENT AVERAGE Table 10
....... OATA. 1 M PICTURE T~ gH PICTRE
ORGANIZATION | FG : TT :MC :ALL| FG :TT :MC : PP ALL
....... O .2 5. 19:M] "6 2 10 . 8§
...... (ref.) {0 00 0: 0] 000 0% 00
......... 06 B 82216 4 1: 5 373
......... RSO N O 0 OO O R S
......... 08 .30 20044 32] 110 3:151 47 8
......... SO R R ) X IS VR R VR E A )
......... 12 2L 56131:36| 5:7:11i 8 8
......... cL NN O O v O O R ROV I
...... CEnci OO D S D SO - O S )
......... 30 1 98: 450540 51| 550460 6: 23: 32
......... Mo 27300 2] 41 10) 4T
I LSS 6864 66: 66| 59: 16: 69: 30 44
40 69 64 : 65: 66 92 46 37: 30 42
Fig. 7 MPEG-2 Subjective Assessment
625/50 4Mops Pictures
80 ; T :
1 o
& S
v . .
e " :
1 -
o—
(06) 06 08 12 27-35 34 40
(ref.) o7 @9 18 37
organizations
— 4Mbps all + 4Mops FG O 4Mops TT 4 4Mbps MC
Fj_g 8  MPEG-2 Subjective Assessment
625/50 9Mbps Pictures
80 - - - : —_
1 :
e .
v : ;
e
1 L
(08) 12 3 40

— SMbps all + 9Mbps FG

——————t
@8 27-35
(ref.) 07 09 18
organizations

30

37

O Mos TT A 9Mops MC X 9Mops PP

(9) Figure 7 and 8 shows graphs indicating the overall average and the average
according to picture type obtained in the 625/50 standard of Table 10.
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(10) Figure 9 and 10 shows graph of deviation in variou different registration of
625/50 standard.

Fig. 9 MPEG-2 Subjective Assessment
625/50 Deviation

110
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Deviation
O Reg.27 + Reg.37 © Reg.09 & Reg.40 X Reg.12 V Reg.(06)

Fig. 10 MPEG-2 Subjective Assessment
625/50 Deviation
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-12-



(11) Table 11: 525/60, 4 Mbps P!ctures
(12) Table 12: 525/60, 9 Mbps P|ctures'
(13) Table 13: 525/60, Assessment Ranking

525/60 4Mbps PICTURES Table 11

DATA ALL DATA POSITION | DISPLAY
""" SOURCE | COUNT { VAR DMITY AVG ©S.0. RANK BVOAHAVGGHDIFT- D LAVGD2AVGDIAVGDAAVCDSAVGD [FF
Flower G. 1014 325 12} 29°18.02: - | 2 8: 4 28 28:30:33: 28 5
fable 7. | 039 [ 385 18 3 108 1wy ey 2
Hobile & C. | 9601 436 1734 T20.88 1 a6 32y 29 36 36 36 327

- 2913 385 16: 31:19.61: - | 33: 327 1| 29 32 320 337 30

525/60 9Mbps PICTURES Table 12
oatA T ALLDATA T POSITION |~ DISPLAY
 SOURCE | COUNT § VAR DHITY. VG T 8.3, RANK AVGAHAVGEHDIFF . D1AVGD2AVGDIAVGDAAVEDSAVEDTFE
Flover G. 1060; 532! B 18/23.07 - | 19, 17} 3 NI RN
Fable 1. 1 1020 1871 a0 a0 T T s B
obile & ¢, | Toad | 5520 o as T e [ h 3l
popple | 1000 : 598 1377 16 T 94 45 17:15: 3| 16: 15: 16: 16: 15 1
- 4124 : 461: 13! 2632146 - | 27: 27 1] 24 28 26 28 24: ¢
525/60 ASSESSMENT RANKING Table 13
....... DATA M e
PROPOSAL No. | FG | TT FWC ALL | R0 VT MG YRR ALL
....... GO LB M6 W] 15718 16 1 18
...... L ORI S S S Y B S A S L A
......... CC SRR N B S T I R O S
_________ 03 e 8L IO i
......... ce SRR N2 S0 (I - B A S T C T
_________ LI BRSO B R R R AT
_________ G W S S R TR S T
______ B0 M B T
......... L SO N S SR R A IS ) I ST A TR R Y
N G AR N R A )
......... 3 8 B Ty
......... B 1B 200 18I e T
......... SO N A T ) R N R )
......... B | B A e
_________ CoSR WO ¢ S0 VO U B A R T
_________ B I TR T s Ty
_________ 26 Ll ____1.§_=__41§,_.__2.Q4_ - 17012 14: 19 16
...... oI WO S I Y S VS S N
I 165 200 195 17] 197190 187 107 19
......... 3 B M0 T 0 2 e
......... LSO N A N S B R S A
......... SO DO RO B R - B S AT Ad
i oeB R BL W w w0




525/60 4Mbps ORGANIZATIONS Table 14
oaTA MLDATA POSITION | DISPLY
'PROPOSAL No. | COUNT VAR DMITY AVG ©S.D. RANK AVGAHAVGEHDIFF.D1AVGD2AVGDIAVGDAAVGDSAVGDIFF.
(eef.) | 17: 157 2: 09390 1] 0 1:-1]0: 0 -1 20 1: 3
""""" 3% [ 1970 M7 90 17710670 2] 190 171 2] 17 165 161 20} 170 10
""""" 20 | 125} 1390 170 19 1L78° 3|21 170 4| 13i 22 190 240 16: 12
""" 28-35 | 1280 1220157 20 11037 4| 22 19 4| 18119265 20 17 §
""""" 02 |.132: 130: 12 20:11.45: 5] 22° 19° 3] 20: 17: 24 21: 185 1
""""" | 123162018 2001272 6| 24} 205 4| 17723 22 26 18: 9
m | heaoasi:oa7io22:12.27: 7] 240 20: 3] 20023 220 23022 3
05 11381797 80 23713.39° 8] 250 227 3| 197230 297 237 200 11
......... 16 | 110:233: 27: 25:15.26: 9| 317 22: 10| 22: 28 31: 25 21: 9,
......... 24 | 1287190 157 2771379 10| 30 26 4| 25030} 271 25 291 5
3824178 17:30:13.34 11| 330 297 4| 30: 290200 331 31: 4
......... 03 |.1207 1987 20 30 14.06: 12|33 20 4| 331 24° 30133} 3: 9
_________ 14 | 1240175 17: 3113241 13|33 30 3| 20: 34 35: 27030 8
_______ @D |12 2167 19° 36 14700 1437 35 1| 35741133 38 31 9
...... 1-10 | 125: 214} 17: 36:16.55; 15] 381 35 4| 32} 42 31: 41} 34° 10
_________ 39 [ 1185206 21 36:14.35 16| 38} 35° 2| 33736 387 42 321 10
......... 3L 1203 2170 20 39:14.73: 17| 43 37: 5| 37: 49036} 37  40: 13
L S 124385 17 39:19.63 18] 43 37 6| 320 46 37 42} 40} 14
_________ 19 |24 211 17: 40 14531 19] 42 38 4| 36 45: 46 37: 38: 10
......... 26| 1327227 127 4271508 20| 44} 40 4| 41( 37} 42} 47 43 10
......... 25 | 141288 6:54:16.97: 21|55 53 2| 50 48% 52: 66} 53 18
L 125: 331 17561819 22| 5755 3| 56: 57 58 56 51: 8
23 1220 284 19: 58:16.85: 23| 61 56: 5| 52: 59: 64 : 60: 56: 12
- 2013 385: 16 31:19.61: - | 33: 32: 1] 29% 32¢ 32: 33 30 4
Fig. 11  MPEG-2 Subjective Assessment
525/60 Results of 4Mbps

1 SRR B4R

% : o .

1 s : SRS :

-10 4— ————— T

(ref.) 20 02 17 16 33 14 13-1@ 31 19 25 23

36 28-35 11 85 24 03 (31) 39 24 26 38
organization
— average + avet+S.D. ¢ ave-S.D.
(14) Table 14: 525/60, Ranking of Organizations, 4 Mbps

(15) Figure 11: Graph of Table 14
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525/60 9Mbps ORGANIZATIONS Table 15

....... DATA e, AL DATA s TN o DIsPLAY
PROPOSAL No. | COUNT : VAR OMIT% AVG : S.D. RANK AVGdHAVGGHDIFF.DlAVGD2AVGDJAVGD4AVGDSAVGDIFF.
...... (ref) 1950 065 30 0 402 0 11 o) 01 15203
......... Y R O A R B A ) S 1Ty
......... K BRI A I A SR )
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Fig 12 MPEG-2 Subjective Assessment
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(16) Table 15: 525/60, Ranking of Organizations, 9 Mbps
(17) Figure 12: Graph of Table 15
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525/60 4Mbps DUNCAN" s M. R. T. Table 16
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DATA ALL DATA Multiple range

© DEV  1/Count :
3151 10 0051?

Xix

X
[7-3

- 4124 1 46) 1899358 ©0.0002 i 25.76 -

SSe= 514236  MSe= 125.39 Syi=  0.84

(18) Table 16: 525/60, Duncan's M.R. T., 4 Hbps
(19) Table 17: 525/60, Duncan's M.R. T., 9 Mbps
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(20) Table 18: 925/60, Assessment Average
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(21) Figure 13 and 14, Graph of Table 18
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MPEG-C Subjective Missessment
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(22) Figure 15 to 18 are showing graphs of deviation in individual proposal of
525/60 standard.
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8. Additional Test

In addition to formal subjective testing in accordance with CCIR Rec. 500-3,
an experimental subjective test were carried out with viewing distance at 2H

and 4H. It was a recommendation of Test subgroup at the previous Santa Clara
Meetiong.

In the first three days the number of assessors for the additional testing

were only 11 to 13, that is not good enough to gather the data with confidence
level. In the last session of the additonal testing, however, 25 assessors
were participated by the effort of Dr. Mead, Hughes Aircraft.

(1) Table 19 and 20 showing the comparison of the test results with viewing

distance at 4H/6H and 2H/4H respectively. The deta was converted in graph
as shown in Figure 15.

(2) Table 21 and 22 showing the test result when D-1 tape of session 6 was used.
Figure 16 shows comparison chart of Table 21 and 22.

(3) Table 23 and 24: Original session 7
Figure 17: Graph of Table 23 and 24

(4) Table 25 and 26: Test results from 25 assessors
Figure 18: Graph of Table 25 and 26

9. Conclusion

A seriese of subjective test of the MPEG 2 video have been compleated by the

cooperations of MPEG Members and Assessors

The data out of test result indicated many informations of the nature of each
proposed algorithm. [t is very important to analyze and use those data for

the next step of collaboration work, but not necessary to see only the total
score.

The test sequence Football was not used, unfortunately, this time for the
testing due to the some error in D-1 tape on 625/50 systen. However, it is
important to study such high speed motion video for evaluating MPEG 2 standard.

Further study is also needed on the viewing distance wether 2H, 4H or 6H.

Thanks to Messrs D. Lemay and R. 0'Shaughnessey (BNR, Canada) who supported us
to analyze the test result by using method of Duncan's Multiple Range Test.
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Table 21

Table 22
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