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1. Introduction
The contribution presents sample Global Analysis Reports for the EVS qualification meeting to be held in San Diego, March 10-14, 2013.The purpose of the document is to provide an early look at the format for presentation of the data and statistical analyses to be included in those reports in order to avoid or at least limit confusion and debate during the Qualification meeting.
2. Global Analysis Plan
2.1. Overview
Dynastat agreed to perform the functions of the Global Analysis Laboratory (GAL) for the 3GPP-SA4 EVS Qualification Test. Dynastat further proposed a GAL Plan that is an annex to the "EVS Selection Rules for Qualification" contained in EVS Permanent Document EVS-5a [1]. The GAL Plan  outlines the steps required for the Global Analysis of the subjective test data with the goal of identifying, at most, five Proponent Companies [PC] from among 13 candidates involved in the Qualification Test. Those identified PCs will advance to the Selection phase of the EVS standardization effort. The subjective tests for the EVS Qualification Test are described in the quality assessment test plan, Permanent Document EVS-8a [2]. The Test Plan describes the methods and procedures for conducting 12 subjective experiments for each of the 13 candidate PCs. The subjective experiments are organized in three phases by bandwidth, four experiments in each phase -- Exps. A,B,C,D are Narrowband (NB) tests, Exps. E,F,G,H are Wideband (WB) tests, and Exps. I,J,K,L are Superwideband (SWB) tests. Each experiment involves a number of Terms of Reference tests (ToR) where the performance of a PC's candidate codec, i.e., the Codec under Test (CuT), is compared to the performance of a standard reference codec (REF). The ToR test involves a statistical test of the subjective scores for the CuT and for the REF. For all of the ToR tests the statistical criterion is score for the CuT "not worse than" score for the REF. 
2.2. Blinding procedure
In each of the 12 tests conducted by each PC, both the CuT for the candidate PC (CuT_A) and the CuT for another PC (CuT_B) is tested for a specified set of ToR test conditions. The identity of CuT_B is not known (i.e., it is blinded) to the PC conducting the test. With 13 PCs and 12 tests per PC, the GAL has allocated CuT_B to experiments such that each PC conducts one test where CuT_B is each of the other 12 PCs. The 3GPP-SA4 secretary provided two sets of random seeds to the GAL to insure that the allocation of tests to PC was blinded to the PCs conducting the subjective tests. Furthermore, these seeds are known only to the SA4 secretary and to the GAL.
The Selection Rules [1] specify that the GAL will provide two reports. In GAL Report #1, results for the 13 candidate PCs are blinded and consist only of three Figures of Merit (FoM) where each is a weighted average of "percent pass" of ToR tests (%-ToR). In GAL report #2, complete results will be presented for each test condition for each PC including Mean Score and Standard Deviation for each test and test condition and results for each ToR test. In GAL Report #2 the results for each PC will be revealed (i.e., un-blinded). This document presents examples of what the GAL expects to include in the two reports to be presented at the Qualification meeting. The purpose of this contribution is to obtain agreement from the PCs on what should be included in the two reports so as to an efficient and successful qualification meeting.

3. Example GAL Report#1

In Table 1 of the Selection Rules document [1], the three FoMs to be used in GAL Report#1 are defined. Table 2 in [1] describes the ToR Sets and specifies the weights to be applied to the %-ToR values obtained from the statistical tests. Tables 1 and 2 are extracted from [1] and repeated below. 
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WID objectives   Description  Test   Sets   Weight   

1    Enhanced quality and  coding efficiency for NB  and WB speech services   NB and WB clean speech and  speech under background noise  q uality requirements     •      (a)  NB/WB clean and noisy  speech (FER=0%)   at gross bit rates <13.2kbps  with and with out DTX and at  13.2kbps with DTX  20%  

(b)  NB/WB clean and noisy  speech (FER=0%)   at gross bit rates > 13.2kbps  with and without DTX  and at  13.2 kbps  without DTX  10%  

2    Enhanced quality by the  introduction of SWB  speech   All SWB speech quality  requireme nts  –   with and without  DTX; clean speech and speech  under background noise   SWB clean speech and speech  under background noise with  and without DTX  (FER=  0%)   30%  

3    Enhanced quality on  mixed content and music  in conversational  applications   Quality requ irements for music and  mixed content cases capturing the  situations and use cases where use  of the 3GPP audio codecs would  not be possible   (a)  NB/WB mixed content  and music (FER=0%)   10%   

(b)  SWB mixed content and  music (FER=0%)   10%  

4    Robustness to   packet  loss and delay jitter   Quality requirements related to  robustness to packet losses and  delay jitter   (a)  NB/WB  clean/noisy  speech   (FER values >0%,  MTSI delay - jitter profiles) at  gross bit rates <13.2kbps with  and without DTX   and at 13.2kbps with DT X   5%   

(b)  NB/WB  clean/noisy  speech    (FER values >0%,  MTSI delay - jitter profiles) at   gross bit rates >=13.2kbps  without DTX   2.5%   

(c)  SWB  clean/noisy  speech  (FER values >0%, MTSI  delay - jitter profiles)   7.5%   

(d)  NB/WB (50%) and  SWB(50%)  mix ed content  and music  (FER values >0%,  MTSI delay - jitter profiles)   5%   

5    Backward  interoperability to  AMR - WB   Quality requirements for the AMR - WB interoperable EVS codec mode   WB clean speech, noisy  speech, mixed content and  music (all tested FER values   >0%, all MTSI delay - jitter  profiles)   0%   


Table 1 - Test Sets
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Figure of Merit   (Fo M)  Description   

F o M #1   P ercentage   of passes  For each test set given in Table 1, compute the   percentage   of passed  requirements   across the two LLs .   Based on that, compute the overall p ercentage   by weighted averaging the  p ercentages   over test sets. The weighting is according to Table 1.  

F o M#2a   P ercentage   of passes for  NB/WB   service  FoM#2a is ca lculated on percentage of passe d requirements across the two  LLs   within  the test sets   under NB/WB tests and their weighte d average in  NB/WB conditions using weights in Test Sets (Table 1).   For test sets 1a, 1b, 3a, 4a, 4b, and the NB/WB conditions in 4d in   Table 1,  compute the p ercentage   of passed requirements. Based on that , compute the  overall p ercentage   by we ighted averag ing the p ercentages   over the  aforementioned test sets. The weighting is according to Table 1, test set 4d  counts as 2.5%.  

F o M#2b   P ercentage   of passes for  S WB   service  FoM#2b is calculated on percentage of passe d requirements across the two  LLs   within  the t est sets   under SWB tests and their weighted average in SWB  conditions using weights in Test Sets (Table 1).   For test sets 2, 3b, 4c, and the SWB conditions in 4d in   Table 1, compute the  p ercentage   of passed requirements. Based on that , compute the overall  p ercentage   by weighted averaging the proportions over the aforementioned  test sets. The weighting is according to Table 1, test set 4d counts as 2.5%.  

 


Table 2 - Figures of Merit (FoMs)
Over the set of 12 subjective experiments, 156 ToR tests are specified to be tested for both the CuT_A and CuT_B codecs. Over the full set of 156 tests, each CuT is tested twice for each ToR, once as CuT_A and once as CuT_B, i.e., 312 ToR tests for each of the 13 PCs and a total of 4056 ToR tests to be summarized in this report.
Table 3 shows the Excel table that will be used to compute the FoMs for GAL Report #1. The table shows imaginary values for PC "x". GAL Report#1 will show only the three FoM values (for PC-x, 90.13% for FoM#1, 90.71% for FoM#2a, 89.48% for FoM#2b) for each PC and PC identity will be blinded.
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p 1A 27 25

o 1A 27 23

p 1B 15 15

o 1B 15 13

p 2A 15 14

o 2A 15 14

p 3A 17 17

o 3A 17 14

p 3B 7 6

o 3B 7 5

p 4A 29 26

o 4A 29 25

p 4B 14 14

o 4B 14 13

p 4C 13 13

o 4C 13 10

p 4Dnw 14 14

o 4Dnw 14 12

p 4Ds 5 4

o 4Ds 5 5

312 282 Sum 1.000 0.901 Sum 0.500 0.454 Sum 0.500 0.447

x

Weighted % Pass:

Total

Proponent x

x

x

0.025 0.024 96.4% 0.025 0.024

88.5% 0.075 0.066

87.9% 0.050 0.044

0.079 0.100 78.6%

92.9% 0.025 0.023

92.1% 0.050 0.046

- - -

- - -

87.9% 0.050 0.044

96.4%

90.0% 0.025 0.023 - - -

- - -

- - -

88.5% 0.075 0.066

- - -

- - -

78.6% 0.100 0.079

- 0.091 - -

- 93.3% 0.300 0.280 93.3% 0.300 0.280 - -

91.2% 0.100 0.091 91.2% 0.100

23

31 34

11 14

51 58

28 27

26

30 28

4Ds 10

26 28

9

2A

3A

3B

4A

4B

4C

4Dnw

x

x

x

x

x

x

0.093 1B 30 28 93.3% 0.100 0.093 93.3% 0.100

- - -

Set #ToR #Pass

FoM#1 FoM#2a

x 1A 54 48

LL Set #ToR #Pass PC

FoM#2b

90.13% 90.71% 89.48%

88.9% 0.200 0.178 88.9% 0.200 0.178


Table 3 - Example Excel table used to compute FoMs for a PC
The first four columns in Table 3 shows the breakdown by set for the number ot ToRs tested and the number passed in each of the two listening labs (LL) testing the CuT. In the LL column, "p" indicates the values when the PC's LL conducted the tests as CuT_A and "o"  when other PC's LL conducted the tests as CuT_B. The GAL will produce one such table for each of the 13 PCs but only the three FoMs will be presented in GAL Report#1. PC identity will be blinded according to a randomized key provided by the SA4 secretary. Table 4 shows fictional FoM values for the FoMs. The PC designation is shown as letters n-z based on the randomized ordering (i.e., blinding key) of the original PC designation, letters a-m. Note in Table 4 that the ranking of the three FoMs can provide orders depending on the pattern of ToR passes across the test Sets. 
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t 98.36% t 98.98% u 98.24%

r 96.56% r 97.48% t 97.50%

v 96.56% v 97.48% r 95.50%

q 93.12% w 95.43% v 95.50%

w 90.65% q 94.95% q 90.99%

x 90.13% n 92.42% x 89.48%

n 89.68% x 90.72% o 88.34%

o 86.17% s 85.07% n 86.48%

s 85.52% o 84.02% w 86.29%

y 81.26% y 80.37% s 85.84%

z 74.25% z 75.64% y 82.33%

p 69.95% p 71.39% z 72.75%

u 65.29% u 62.15% p 68.24%


Table 4 - Example Summary FoM Results for GAL Report#1.

4. Example GAL Report#2
In GAL Report#2 the identity of the PCs is revealed (i.e., unblinded) and a complete set of Summary results and ToR test results are presented for each PC. Summary results include Means and Standard Deviations for each condition in each of the 12 tests for each of the PCs (496 conditions across the 12 tests for each PC). These scores will be computed from the data in the Raw-data-delivery files sent to the GAL by the PCs. Summary scores by test for each test condition will be provided to the PCs before the Qualification meeting for cross-checking against the scores provided by their own listening labs. None of the scores in Table 5 are based on real data -- it is presented only to show the format that will be used in GAL Report #2. All Summary Scores that will be presented in GAL Report #2 will be based on 96 votes (24 subjects x 4 talkers/categories). 
For each PC, GAL Report #2 will include results for all 312 ToR tests with the Excel table (Table 3 above) used to compute the FoMs presented in GAL Report#1. Table 6 shows an example TOR Test report for the fictitious Exp.A results presented in Table 5. The ToR test of "CuT not worse than REF" is passed for all ToR tests shown in Table 6 (i.e., the obtained t-statistic is not greater than the criterion value of t = 1.661 (p<.05, df=95, one-sided t-test).
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c01 Reference - Direct DIRECT - - - - - 4.24 0.78

c02 Reference 38dB MNRU 38dB MNRU - - - - - 3.91 0.91

c03 Reference 35dB MNRU 35dB MNRU - - - - - 3.87 0.93

c04 Reference 32dB MNRU 32dB MNRU - - - - - 3.76 0.93

c05 Reference 29dB MNRU 29dB MNRU - - - - - 3.47 0.97

c06 Reference 26dB MNRU 26dB MNRU - - - - - 3.20 1.02

c07 Reference 23dB MNRU 23dB MNRU - - - - - 2.85 0.99

c08 Reference 20dB MNRU 20dB MNRU - - - - - 2.51 0.96

c09

Ref. for clean channel w/ DTX on/off

AMR 7.95 off No errors - - 3.85 0.81

c10

Ref. for clean channel w/ DTX on/off

AMR 10.2 off No errors - - 3.87 0.89

c11

Ref. for clean channel w/ DTX on/off

AMR 12.2 off No errors - - 3.93 0.89

c12

Ref. for clean channel w/ DTX on/off

G.711 A-law 64 off No errors - - 3.82 0.91

c13

CuT for clean channel w/ DTX off

CuT_A 7.2 off No errors 1A c09 3.97 0.86

c14

CuT for clean channel w/ DTX off

CuT_A 8 off No errors 1A c10 4.03 0.80

c15

CuT for clean channel w/ DTX off

CuT_A 9.6 off No errors 1A c11 4.19 0.80

c16

CuT for clean channel w/ DTX off

CuT_A 13.2 off No errors 1B c11,c12 4.19 0.82

c17 CuT for Rate Switching w/ DTX off CuT_A 7.2-13.2 off No errors 1A c09 4.14 0.84

c18

CuT for clean channel w/ DTX on

CuT_A 7.2 on No errors 1A c09 4.05 0.90

c19

CuT for clean channel w/ DTX on

CuT_A 8 on No errors 1A c10 4.01 0.90

c20

CuT for clean channel w/ DTX on

CuT_A 9.6 on No errors 1A c11 4.19 0.80

c21

CuT for clean channel w/ DTX on

CuT_A 13.2 on No errors 1A c11,c12 4.13 0.85

c22

CuT for clean channel w/ DTX on

CuT_A 5.9VBR on No errors - - 3.91 0.91

c23

CuT for clean channel w/ DTX off

CuT_B 7.2 off No errors 1A c09 3.92 0.83

c24

CuT for clean channel w/ DTX off

CuT_B 8 off No errors 1A c10 3.99 0.87

c25

CuT for clean channel w/ DTX off

CuT_B 9.6 off No errors 1A c11 4.04 0.89

c26

CuT for clean channel w/ DTX off

CuT_B 13.2 off No errors 1B c11,c12 4.17 0.83

c27 CuT for Rate Switching w/ DTX off CuT_B 7.2-13.2 off No errors 1A c09 4.11 0.79

c28

CuT for clean channel w/ DTX on

CuT_B 7.2 on No errors 1A c09 3.95 0.81

c29

CuT for clean channel w/ DTX on

CuT_B 8 on No errors 1A c10 4.00 0.87

c30

CuT for clean channel w/ DTX on

CuT_B 9.6 on No errors 1A c11 4.15 0.85

c31

CuT for clean channel w/ DTX on

CuT_B 13.2 on No errors 1A c11,c12 4.22 0.78

c32

CuT for clean channel w/ DTX on

CuT_B 5.9VBR on No errors - - 3.91 0.87

c33

Information

AMR 7.95 on No errors - - 3.70 0.87

c34

Information

AMR 10.2 on No errors - - 3.80 0.86

c35

Information

AMR 12.2 on No errors - - 3.86 0.90

c36

Information

G.711 u-law 64 off No errors - - 4.07 0.82

FER/Profile Sets ToR Ref.

Summary Scores*

ExpA Condition Codec Bit rate DTX


Table 5 - Example Report of Summary Scores for PC-x/ExpA for GAL Report#2.
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CuT_A 1A

c09 c13 3.8507 3.9653 -0.1146 0.8638 0.0882 -1.300 Pass

CuT_A 1A

c10 c14 3.8750 4.0313 -0.1563 0.9108 0.0930 -1.681 Pass

CuT_A 1A

c11 c15 3.9340 4.1875 -0.2535 0.8602 0.0878 -2.887 Pass

CuT_A 1B

c11 c16 3.9340 4.1875 -0.2535 0.9547 0.0974 -2.601 Pass

CuT_A 1B

c12 c16 3.8229 4.1875 -0.3646 0.9437 0.0963 -3.785 Pass

CuT_A 1A

c09 c17 3.8507 4.1389 -0.2882 0.8883 0.0907 -3.179 Pass

CuT_A 1A

c09 c18 3.8507 4.0486 -0.1979 0.9331 0.0952 -2.078 Pass

CuT_A 1A

c10 c19 3.8750 4.0104 -0.1354 0.9814 0.1002 -1.352 Pass

CuT_A 1A

c11 c20 3.9340 4.1910 -0.2569 0.8721 0.0890 -2.887 Pass

CuT_A 1A

c11 c21 3.9340 4.1319 -0.1979 0.9213 0.0940 -2.105 Pass

CuT_A 1A

c12 c21 3.8229 4.1319 -0.3090 0.9719 0.0992 -3.115 Pass

CuT_B 1A

c09 c23 3.8507 3.9167 -0.0660 0.9121 0.0931 -0.709 Pass

CuT_B 1A

c10 c24 3.8750 3.9861 -0.1111 0.9337 0.0953 -1.166 Pass

CuT_B 1A

c11 c25 3.9340 4.0417 -0.1076 0.9830 0.1003 -1.073 Pass

CuT_B 1B

c11 c26 3.9340 4.1736 -0.2396 1.0122 0.1033 -2.319 Pass

CuT_B 1B

c12 c26 3.8229 4.1736 -0.3507 0.9726 0.0993 -3.533 Pass

CuT_B 1A

c09 c27 3.8507 4.1076 -0.2569 0.8775 0.0896 -2.869 Pass

CuT_B 1A

c09 c28 3.8507 3.9479 -0.0972 0.8981 0.0917 -1.061 Pass

CuT_B 1A

c10 c29 3.8750 4.0035 -0.1285 0.8833 0.0901 -1.425 Pass

CuT_B 1A

c11 c30 3.9340 4.1458 -0.2118 0.9711 0.0991 -2.137 Pass

CuT_B 1A

c11 c31 3.9340 4.2222 -0.2882 0.9141 0.0933 -3.089 Pass

CuT_B 1A

c12 c31 3.8229 4.2222 -0.3993 0.9567 0.0976 -4.090 Pass


Table 6 - Example Report of ToR Test results for PC-x/ExpA for GAL Report#2.

1. References
[1]
S4-121229, EVS Permanent Document EVS-5a: Selection Rules for Qualification Phase (08/2012).
[2]
S4-121342, EVS Permanent Document EVS-8a: Test plans for qualification phase including host lab specification. (11/2012).


Page: 1/6


Page: 2/6

