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[bookmark: _Toc236205671]Introduction
The Call for Proposals for 3D Audio (Call) [1] was issued at the 103rd MPEG meeting held in Geneva, CH in January 2013. Submissions to the Call were evaluated at the 105th MPEG meeting held in Vienna, AT, July 2013. From the 106th to the 109th MPEG meetings, the MPEG-H 3D Audio technology was developed in a collaborative process. In July 2014 at 109th meeting, the standard progressed to DIS, at which point it was technically frozen. It is expected to progress to IS early in 2015.

This document reports performance of MPEG-H 3D Audio, as subjective quality at a number of bit rates. The subjective test data is from the tests associated with the evaluation of Call responses. However, most of the collaborative work pertained to development of metadata structures, and so it is expected that the results of the tests associated with the Call are a fair evaluation of the performance of the issued standard.
Test Material
The test material was divided into two sets:
· Set 1 was 12 items that were a mix of Channel-based and Object (C/O) signals
· Set 2 was 12 items that were Higher Order Ambisonics (HOA) signals of various orders

The C/O original test items are monophonic WAV files, one for each loudspeaker signal or for each object signal. The items may be for different loudspeaker layouts, e.g. 9.0 to 22.2. When presented in the subjective test, the original test items (i.e. as reference or hidden reference) were played out to the intended loudspeaker layout (i.e. 9.0 original items were played on a 9.0 loudspeaker layout). The loudspeaker layouts for the material and for the subjective test are shown in ANNEX 1.

The HOA original test items were in time-domain coefficient format (see [2]) and were rendered to a 22.2 channel loudspeaker layout for presentation in the tests as reference or hidden reference.
Channel/Object Material
Table 1 below lists the Channel/Object test items. All items with objects were rendered to loudspeaker signals for a 22.2 channel layout. Since some items have fewer than 22.2 channels, bitrate per item in the tests was adjusted as follows: 

item_bitrate = C_Factor * target_bitrate

For each test at the nominal rates Rate1, Rate2, Rate3, the actual bitrate for each item is shown in the rightmost three columns of the table.



3

16

[bookmark: _Ref275644244]Table 1 - Channel/Object test items.
	Label
	Name
	Duration (sec)
	No. Channels
	No. Objects
	C_Factor
	Rate 1
	Rate 2
	Rate 3

	CO_01
	CO_01_Church
	16
	22.2
	
	1
	1200
	512
	256

	CO_02
	CO_02_OMensch
	28
	22.2
	
	1
	1200
	512
	256

	CO_03
	CO_03_SLNiseko
	19
	22.2
	
	1
	1200
	512
	256

	CO_04
	CO_04_Fountain_Music_3D
	20
	14
	
	0.82
	984
	420
	210

	CO_05
	CO_05_BarcoTR
	22
	11.1
	
	0.75
	900
	384
	192

	CO_06
	CO_06_ClarinetConcerto
	24
	9
	
	0.7
	840
	358
	179

	CO_07
	CO_07_Musikverein1
	25
	9
	
	0.7
	840
	358
	179

	CO_08
	CO_08_Musikverein2
	28
	9
	
	0.7
	840
	358
	179

	CO_09
	CO_09_Rain
	21
	22.2
	1
	1
	1200
	512
	256

	CO_10
	CO_10_Music
	21
	22.2
	6
	1
	1200
	512
	256

	CO_11
	CO_11_Betty3
	10
	
	38
	1
	1200
	512
	256

	CO_12
	CO_12_Mechanism4
	9
	
	31
	1
	1200
	512
	256




HOA Material
Table 2 below lists the HOA test items. HOA order varied from 3 to 6. 

[bookmark: _Ref275645115]Table 2 - Higher Order Ambisonics (HOA) test items
	Label
	Name
	Duration
(sec)
	HOA Order

	H_01
	H_01_SynthBumbleBee
	20
	6

	H_02
	H_02_Drums1
	10
	4

	H_03
	H_03_Modern
	12
	4

	H_04
	H_04_Stadium2
	21
	4

	H_05
	H_05_Water
	20
	4

	H_06
	H_06_Helicopter
	20
	4

	H_07
	H_07_Vocal1
	20
	4

	H_08
	H_08_BeginningOfAConcert
	20
	4

	H_09
	H_09_ModernElectronicMusic
	20
	4

	H_10
	H_10_Orchestra2
	20
	4

	H_11
	H_11_ShoutingAudience
	20
	4

	H_12
	H_12_Radio2
	18
	3


Test Methodology
All tests used the MUSHRA method described in [1]. A quality scale is used where the intervals are labeled "bad", "poor", "fair", "good" and "excellent". The subjective response is recorded on a scale ranging from 0 to 100, with no decimals digits. The correspondence between labels and score ranges is shown in Table 3 below.

[bookmark: _Ref275672394]Table 3 - MUSHRA scale
	Descriptor
	Range of Score

	EXCELLENT
	Value between 81 and 100

	GOOD
	Value between 61 and 80

	FAIR
	Value between 41 and 60

	POOR
	Value between 21 and 40

	BAD
	Value between 0 and 20 


Systems Under Test
Table 4 below lists the systems in the subjective test. The first is the MPEG-H 3D Audio system (3D Audio). The second and third are the hidden reference (HR), which is the high anchor, and the 3.5 kHz low pass filtered version of the reference (LP35), which is the low anchor. Other responses to the Call are indicated as Anchors A, B, C. Note that the tests for signal set 1 (CO signals) included three additional systems (A, B, C) and the tests for signal set 2 (HOA signals) included two additional systems (A, B)

[bookmark: _Ref275670967]Table 4 – Systems under test, where 3D Audio is the MPEG-H 3D Audio system and A, B, C are other system that were evaluated in the Call
	Description
	ID
	CO
	HOA

	MPEG-H 3D Audio 
	3D Audio
	X
	X

	Hidden Reference
	HR
	X
	X

	Low Anchor
	LP35
	X
	X

	Anchor A
	A
	X
	X

	Anchor B
	B
	X
	X

	Anchor C
	C
	X
	


Tests Conducted
The subjective listening test results reported here, collectively referred to as Test1.1 and Test1.3, are a sub-set of those conducted as part of the evaluation of Call responses. 
Loudspeaker Tests
Test1.1 was conducted as six subjective tests: one test for each of three nominal coding bitrates for each of the two signal sets (CO and HOA), with presentation via loudspeakers. As discussed above, that actual coding bitrate for each CO item in each test is shown in Table 1. 
Binauralized Headphone Tests
Test1.3 was conducted as two subjective tests: one test for each of the two signal sets (CO and HOA). The bitrate was Rate 2 (nominal 512 kb/s) for CO signals and 512 kb/s for HOA signals. Two important features of the test are, first, that the Rate 2/512 kb/s bitstream from Test1.1 was used for this test, and second, that the bitstream was decoded and then binauralized for presentation via headphones. This permits the user to have an immersive audio experience via headphones. For reasons of computational efficiency, different binauralization engines were used for CO and HOA signals (i.e. for processing of QM filterbank domain or time domain signals). A binaural room impulse response (BRIR) that was used for this test was recorded in one of the test lab multichannel listening rooms.

A detailed specification of all tests is in [1].

Table 5 – Description of tests conducted
	Test
	Nominal Bitrate
	Test ID
	Speaker 
Configuration

	Test1.1
	1.2 Mb/s
	T1-1_1200
	22.2

	
	512 kb/s
	T1-1_512
	22.2

	
	256 kb/s
	T1-1_256
	22.2

	Test1.3
	512 kb/s
	T1-3
	Binauralized stereo (headphones)


Listening Tests
The Listening Lab tests sites are shown in the following table. 

Table 6 - Listening Labs
	Company
	ID

	ETRI
	ETRI

	FhG-IDMT
	IDMT

	FhG-IIS
	IIS

	Huawei
	HUA

	NHK
	NHK

	Orange
	ORL

	Qualcomm
	QUAL

	Samsung
	SAM

	Sony
	SONY

	Technicolor
	TECH



The following table shows the number of test subjects, after post-screening, from all of the labs that participated in testing. See Section 7 below for a description of the post-screening procedure.

Table 7 - Number of subjects in each test.
	Test
	Nominal Bitrate
	Test ID
	CO subjects
	HOA subjects

	Test1.1
	1.2 Mb/s
	T1-1_1200
	36
	28

	
	512 kb/s
	T1-1_512
	36
	26

	
	256 kb/s
	T1-1_256
	39
	25

	Test1.3
	512 kb/s
	T1-3
	46
	27


[bookmark: _Ref275646930]Post-screening of Subjective Scores
The listener scores for all tests were post-screened using the following rule: all data associated with subjects satisfying one or both of the following criteria are removed from the corresponding test.
· The subject’s score for the hidden reference stimuli was below 90.
· The subject’s scores for the 3.5 kHz anchor is greater than the hidden reference score.
Data Analysis 
The subjective scores for the CO and HOA signal sets were collected into separate Excel workbooks. Each Excel workbook had a separate sheet for each test’s scores and a Pivot Table associated with the scores. 

In addition, an Analysis of Variance (ANOVA) was done on the test scores. The model used was:

Score = Lab + Listener + Signal + System

In this model, the factors were: Lab, Listener, Signal and System, but there were no interactions. The analysis included histograms and normal probability plots of the model residual error, and boxplots of the distribution of the model residual for the factor Lab. 

ANOVA results showed a nearly Gaussian distribution of the residual which indicated that parametric statistics were appropriate, and so parametric statistics were used to analyse the data. A nearly equal variance for each Listening Lab indicated that pooling the test scores across all Listening Labs was appropriate, and so this pooling was done for the test.
Performance Results
Channel/Object Overall Performance for Test1.1
The following figure shows the mean subjective score, as averages over all test items, for the systems under test at the three tested bitrates. Note that each of the CO signals has its own bitrate, as shown in Table 1. The systems under test are indicated in the legend at the right of the plot. The MUSHRA test methodology requires that the identified hidden reference (HR) receive a score of 100, and this is shown as the blue line at the top of the graph. The MPEG-H 3D Audio system (3D Audio) is the orange line which always has a subjective score that is better than the other systems and low anchor (A, B, C and LP35).  

The graph shows that the performance of MPEG-H 3D Audio (3D Audio) ranges from Excellent (Rate 1) to Good (Rate 3). The mean scores are given in Table 9 (see ANNEX 2), along with the 95% confidence interval on the mean. 




Figure 1 - Performance for CO signal set

HOA Overall Performance Test1.1
The following figure shows the mean subjective score, as averages over all test items, for the systems under test at the three tested bitrates (1.2 Mb/s, 512 kb/s and 256 kb/s). The systems under test are indicated in the legend at the right of the plot. The MUSHRA test methodology requires that the identified hidden reference (HR) receive a score of 100, and this is shown as the blue line at the top of the graph. The MPEG-H 3D Audio system (3D Audio) is the sea-green line which always has a subjective score that is better than the other systems and low anchor (A, B and LP35).  

The graph shows that the performance of MPEG-H 3D Audio (3D Audio) ranges from Excellent (Rate 1) to Good (Rate 3). The mean scores are given in Table 10 (see ANNEX 2), along with the 95% confidence interval on the mean.





Figure 2 - Performance for HOA signal set

[bookmark: _Ref275727829]Channel/Object Overall Performance for Test1.3
The following figure shows the mean subjective score, as averages over all test items, for the systems under test at the Rate 2 bitrate (nominal 512 kb/s). The systems under test are indicated on the horizontal axis. The graph shows that the performance of MPEG-H 3D Audio (3D Audio) is Excellent. The mean scores are given in Table 9 (see ANNEX 2), along with the 95% confidence interval on the mean.




Figure 3 - CO signals binauralized for headphones
[bookmark: _Ref275727901]HOA Overall Performance Test1.3
The following figure shows the mean subjective score, as averages over all test items, for the systems under test at 512 kb/s. The systems under test are indicated on the horizontal axis. The graph shows that the performance of MPEG-H 3D Audio (3D Audio) is Excellent. The mean scores are given in Table 9 (see ANNEX 2), along with the 95% confidence interval on the mean.




Figure 4 - HOA Signals binauralized for headphones
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[bookmark: _Toc220647757]ANNEX 1 – Loudspeaker Positions

Table 8 - Loudspeaker positions and tolerances for the different test setups: M middle, U upper, T top and L lower layer. Output Formats indicate a loudspeaker configuration; Input Formats indicate the loudspeaker positions for playback of channel-based test items. 

	
	
	
	
	
	
	Output Formats
	Input Formats

	No.
	LS
Label
	Az °
	Az. 
Tol. °
	El. °
	El.
Tol. °
	O-5.1 
	O-8.1
	O-10.1 
	O-22.2 
	I-8.1
	I-9.1
	I-11.1
	I-22.2

	1
	M+000
	0
	2
	0
	2
	X
	
	X
	X
	
	X
	X
	X

	2
	M+030
	30
	2
	0
	2
	X
	X
	X
	X
	X
	X
	X
	X

	3
	M-030
	-30
	2
	0
	2
	X
	X
	X
	X
	X
	X
	X
	X

	4
	M+060
	60
	2
	0
	2
	
	
	
	X
	
	
	
	X

	5
	M-060
	-60
	2
	0
	2
	
	
	
	X
	
	
	
	X

	6
	M+090
	90
	5
	0
	2
	
	
	
	X
	
	
	
	X

	7
	M-090
	-90
	5
	0
	2
	
	
	
	X
	
	
	
	X

	8
	M+110
	110
	5
	0
	2
	X
	X
	X
	
	X
	X
	X
	

	9
	M-110
	-110
	5
	0
	2
	X
	X
	X
	
	X
	X
	X
	

	10
	M+135
	135
	5
	0
	2
	
	
	
	X
	
	
	
	X

	11
	M-135
	-135
	5
	0
	2
	
	
	
	X
	
	
	
	X

	12
	M+180
	180
	5
	0
	2
	
	
	
	X
	
	
	
	X

	13
	U+000
	0
	2
	35
	10
	
	X
	
	X
	
	
	X
	X

	14
	U+045
	45
	5
	35
	10
	
	
	
	X
	
	
	
	X

	15
	U-045
	-45
	5
	35
	10
	
	
	
	X
	
	
	
	X

	 16
	U+030
	30
	5
	35
	10
	
	X
	X
	
	X
	X
	X
	

	 17
	U-030
	-30
	5
	35
	10
	
	X
	X
	
	X
	X
	X
	

	18
	U+090
	90
	5
	35
	10
	
	
	
	X
	
	
	
	X

	19
	U-090
	-90
	5
	35
	10
	
	
	
	X
	
	
	
	X

	20
	U+110
	110
	5
	35
	10
	
	
	X
	
	X
	X
	X
	

	21
	U-110
	-110
	5
	35
	10
	
	
	X
	
	X
	X
	X
	

	22
	U+135
	135
	5
	35
	10
	
	
	
	X
	
	
	
	X

	23
	U-135
	-135
	5
	35
	10
	
	
	
	X
	
	
	
	X

	24
	U+180
	180
	5
	35
	10
	
	
	
	X
	
	
	
	X

	25
	T+000
	0
	2
	90
	10
	
	
	X
	X
	
	
	X
	X

	26
	L+000
	0
	2
	-15
	+5-25
	
	X
	
	X
	
	
	
	X

	27
	L+045
	45
	5
	-15
	+5-25
	
	
	
	X
	
	
	
	X

	28
	L-045
	-45
	5
	-15
	+5-25
	
	
	
	X
	
	
	
	X

	29
	LFE1
	 45
	15
	-15
	15
	X 
	X
	X
	X
	X
	X
	X
	X

	30
	LFE2
	-45
	15
	-15
	15
	
	
	
	X
	
	
	
	X






ANNEX 2 – Test Scores
Channel/Object Signal Set
Table 9 below shows the scores for the CO signal set for all three bit rates. The table shows mean scores, as pooled over all test items, and 95% confidence intervals. The column heading High shows the upper point and Low shows the lower point of the confidence interval. Heading CI shows half of the confidence interval length.

[bookmark: _Ref275672870]Table 9 - Scores for CO signal set
	CO_Test1-1_1200
	
	
	

	
	
	
	
	

	CI
	Sys
	High
	Low
	Mean

	0.17
	HR
	99.54
	99.20
	99.37

	0.94
	LP35
	14.42
	12.54
	13.48

	0.85
	A
	94.44
	92.74
	93.59

	0.64
	B
	96.46
	95.18
	95.82

	0.46
	C
	97.92
	97.00
	97.46

	0.49
	3DAudio
	97.56
	96.58
	97.07

	
	
	
	
	

	CO_Test1-1_512
	
	
	

	
	
	
	
	

	CI
	Sys
	High
	Low
	Mean

	0.10
	HR
	99.90
	99.69
	99.79

	0.88
	LP35
	14.56
	12.80
	13.68

	1.80
	A
	75.44
	71.83
	73.63

	1.59
	B
	78.34
	75.16
	76.75

	1.66
	C
	80.69
	77.37
	79.03

	1.29
	3DAudio
	86.25
	83.68
	84.96

	
	
	
	
	

	CO_Test1-1_256
	
	
	

	
	
	
	
	

	CI
	Sys
	High
	Low
	Mean

	0.10
	HR
	99.91
	99.72
	99.82

	0.83
	LP35
	14.18
	12.53
	13.36

	1.86
	A
	68.09
	64.36
	66.22

	1.79
	B
	54.62
	51.05
	52.84

	1.55
	C
	73.91
	70.80
	72.36

	1.58
	3DAudio
	74.77
	71.61
	73.19



The information in the tables above is shown graphically in the plots below. The corresponding plot for the headphone test is found in Section 9.3. 






	


CO_Test13
	
	
	
	

	
	
	
	
	

	CI
	Sys
	High
	Low
	Mean

	0.12
	HR
	99.84
	99.59
	99.71

	1.05
	LP35
	20.77
	18.67
	19.72

	1.04
	3DAudio
	89.67
	87.60
	88.64

	1.53
	A
	80.19
	77.13
	78.66

	1.36
	B
	82.99
	80.27
	81.63

	1.82
	C
	73.55
	69.91
	71.73




HOA Signal Set
Table 10 below shows the scores for the HOA signal set for all three bit rates. The table shows mean scores, as pooled over all test items, and 95% confidence intervals. The column heading High shows the upper point and Low shows the lower point of the confidence interval. Heading CI shows half of the confidence interval length.

[bookmark: _Ref275672921]Table 10 - Scores for HOA signal set
	HOA_Test1-1_1200
	
	
	

	
	
	
	
	

	CI
	Sys
	High
	Low
	Mean

	0.29
	HR
	98.74
	98.15
	98.45

	1.31
	LP35
	22.34
	19.72
	21.03

	1.05
	A
	92.91
	90.80
	91.85

	0.76
	B
	96.15
	94.63
	95.39

	0.73
	3DAudio
	96.17
	94.71
	95.44

	
	
	
	
	

	HOA_Test1-1_512
	
	
	

	
	
	
	
	

	CI
	Sys
	High
	Low
	Mean

	0.21
	HR
	99.55
	99.14
	99.35

	1.31
	LP35
	21.45
	18.83
	20.14

	1.61
	A
	86.72
	83.50
	85.11

	1.30
	B
	88.73
	86.13
	87.43

	1.26
	3DAudio
	88.97
	86.44
	87.71

	
	
	
	
	

	HOA_Test1-1_256
	
	
	

	
	
	
	
	

	CI
	Sys
	High
	Low
	Mean

	0.16
	HR
	99.90
	99.58
	99.74

	1.18
	LP35
	21.02
	18.66
	19.84

	2.22
	A
	75.40
	70.97
	73.18

	1.98
	B
	75.55
	71.59
	73.57

	1.93
	3DAudio
	76.62
	72.75
	74.69




	HOA_Test1-3
	
	
	

	
	
	
	
	

	CI
	Sys
	High
	Low
	Mean

	0.35
	HR
	99.82
	99.11
	99.46

	1.72
	LP35
	11.30
	7.87
	9.58

	2.09
	Sys1
	86.14
	81.96
	84.05

	2.10
	Sys2
	90.05
	85.84
	87.94

	1.98
	Sys3
	89.94
	85.97
	87.95



[bookmark: _GoBack]The information in the tables above is shown graphically in the plots below. The corresponding plot for the headphone test is found in Section 9.4. 






Channel and Object Signals
HR	Rate 1	Rate 2	Rate 3	99.37268518518518	99.79398148148148	99.81623931623928	LP35	Rate 1	Rate 2	Rate 3	13.48148148148148	13.67824074074074	13.35897435897436	A	Rate 1	Rate 2	Rate 3	93.59027777777777	73.63425925925926	66.22435897435898	B	Rate 1	Rate 2	Rate 3	95.81944444444444	76.75231481481472	52.8354700854701	C	Rate 1	Rate 2	Rate 3	97.46064814814816	79.03240740740738	72.35683760683752	3DAudio	Rate 1	Rate 2	Rate 3	97.07407407407405	84.96296296296296	73.19444444444444	Bit Rate
MUSHRA Score
HOA Signals
HR	1.2 Mb/s	512 kb/s	256 kb/s	98.44642857142857	99.34615384615384	99.74	LP35	1.2 Mb/s	512 kb/s	256 kb/s	21.03273809523809	20.13782051282051	19.84333333333327	A	1.2 Mb/s	512 kb/s	256 kb/s	91.85416666666667	85.10897435897424	73.18333333333322	B	1.2 Mb/s	512 kb/s	256 kb/s	95.38988095238082	87.42628205128204	73.56666666666666	3DAudio	1.2 Mb/s	512 kb/s	256 kb/s	95.4375	87.7051282051282	74.68666666666665	Bit Rate
MUSHRA Score
Binauralization - CO Signals
High	HR	LP35	3DAudio	A	B	C	99.83897844993955	20.77320201481762	89.67424578383736	80.18844645829088	82.99229039050645	73.54613272644605	Low	HR	LP35	3DAudio	A	B	C	99.59084611146378	18.66978044132273	87.60207000563614	77.13172898030552	80.2664815393181	69.9143935893434	Mean	HR	LP35	3DAudio	A	B	C	99.71491228070176	19.72149122807017	88.63815789473669	78.66008771929818	81.62938596491227	71.73026315789474	Systems
MUSHRA Score
Binauralization - HOA Signals
High	HR	LP35	3D Audio	A	B	99.8152057889225	11.29985530478432	90.04507036162295	86.13695057781975	89.93838175936978	Low	HR	LP35	3D Audio	A	B	99.11072013700333	7.866811361882346	85.84381852726591	81.95564201477281	85.9690256480376	Mean	HR	LP35	3D Audio	A	B	99.46296296296296	9.583333333333332	87.9444444444445	84.0462962962963	87.95370370370371	System
MUSHRA Score
CO, Loudspeakers, Rate 1
High	HR	LP35	A	B	C	3DAudio	99.54305684406873	14.42371651007961	94.44232526313452	96.45876850428854	97.9178610909179	97.56372396379481	Low	HR	LP35	A	B	C	3DAudio	99.20231352630165	12.53924645288335	92.73823029242092	95.18012038460027	97.0034352053784	96.58442418435333	Mean	HR	LP35	A	B	C	3DAudio	99.37268518518518	13.48148148148148	93.59027777777777	95.81944444444444	97.46064814814816	97.07407407407408	System
MUSHRA Score
CO, Loudspeakers, Rate 2
High	HR	LP35	A	B	C	3DAudio	99.89791790681574	14.55892801481092	75.43671917155186	78.34269985281495	80.691264584562	86.24889021518727	Low	HR	LP35	A	B	C	3DAudio	99.69004505614721	12.79755346667056	71.83179934696658	75.16192977681465	77.37355023025275	83.67703571073854	Mean	HR	LP35	A	B	C	3DAudio	99.79398148148148	13.67824074074074	73.63425925925926	76.75231481481474	79.03240740740738	84.96296296296296	System
MUSHRA Score
CO, Loudspeakers, Rate 3
High	HR	LP35	A	B	C	3DAudio	99.9144747623176	14.1848376368209	68.08786002010627	54.62314853656052	73.90891720770748	74.7745134006933	Low	HR	LP35	A	B	C	3DAudio	99.71800387016107	12.53311108112783	64.36085792861168	51.04779163437965	70.80475800596771	71.6143754881956	Mean	HR	LP35	A	B	C	3DAudio	99.81623931623928	13.35897435897436	66.22435897435898	52.8354700854701	72.35683760683753	73.19444444444444	System
MUSHRA Score
HOA, Loudspeakers, 1.2 Mb/s
High	HR	LP35	A	B	3DAudio	98.7412814612008	22.34249189689683	92.9059673256978	96.15424511688038	96.1693955186244	Low	HR	LP35	A	B	3DAudio	98.1515756816564	19.72298429357932	90.80236600763547	94.6255167878813	94.7056044813755	Mean	HR	LP35	A	B	3DAudio	98.44642857142857	21.03273809523809	91.85416666666667	95.38988095238084	95.4375	System
MUSHRA Score
HOA, Loudspeakers, 512 kb/s
High	HR	LP35	A	B	3DAudio	99.55418188129963	21.44880333640465	86.7213844498983	88.72741615773518	88.96650410198027	Low	HR	LP35	A	B	3DAudio	99.13812581100805	18.82683768923638	83.4965642680504	86.12514794482884	86.44375230827613	Mean	HR	LP35	A	B	3DAudio	99.34615384615384	20.13782051282051	85.10897435897425	87.42628205128205	87.7051282051282	System
MUSHRA Score
HOA, Loudspeakers, 256 kb/s
High	HR	LP35	A	B	3DAudio	99.89956450167242	21.02280401470442	75.39879773273739	75.54670961301195	76.61971735212306	Low	HR	LP35	A	B	3DAudio	99.58043549832756	18.66386265196225	70.96786893392915	71.58662372032136	72.7536159812102	Mean	HR	LP35	A	B	3DAudio	99.74	19.84333333333328	73.18333333333324	73.56666666666666	74.68666666666667	System
MUSHRA Score
