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1. Introduction

Samsung conducted listening tests using headphone in accordance with the Headphone Test Plan (S4-100705). This document describes listening test conditions and test results based on pooled data from all labs as well as Samsung test site. We notice that there is large individual difference in preference of MPS, although listeners tend to rate MPS slightly better (under 1.0) than stereo in the requirement conditions. 
2. Listening test conditions
Listening tests conditions are summarized in Table 1.
Table 1 Test conditions
	Experimental condition

	Test lab
	Samsung

	Test methodology
	BS.1284 methodology in a pair wise fashion

	Headphone setting
	Stax lambda Pro headphone with Fireface 800

	Codec pairs under test 
	Con1 – Con6 , (5.1@320 vs stereo@128)

Con3 – Con4 , (Req.) (MPS@64 vs Stereo@64)

Con3 – Con5 , (MPS@64 vs 5.1@64)

Con2 – Con4 ,(Req.) (MPS’@64 vs Stereo@64)

Con1 – Con1 , (Control) (5.1@320 vs 5.1@320)

Con7 – Con2 , (5.1->Stereo@64 vs MPS’@64)

	Number of listeners
	8 Listeners


3 Listening results of Samsung data
Figures 1-3 show the listening test results over 8 listeners. These scores are analyzed at the 95% confidence intervals. All 8 listeners are included in the analysis, since there is no clear outlier in the control condition. Three listeners scored non-zero values just once out of 12 trials in the control condition, ranging from 0.1 to 0.3. 
Figure 1 shows the average scores for 6 comparison pairs. The confidence intervals of ‘Con1 – Con6’, ‘Con3 – Con4’, ‘Con3 – Con5’ and ‘Con2 – Con4’ are not overlapped with zero and the mean values are larger than zero. The confidence interval of ‘Con7-Con2’ is overlapped with zero. 

On average, listeners rated MPS slightly better (under 1.0) than stereo at the 64kbits/sec in the requirement conditions at the level of 95% statistical sense. 
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Figure 1 Results in all conditions
Figure 2 shows the average scores for individual test items over two comparison pairs, ‘Con3-Con4’ and ‘Con2-Con4’. In case of ‘Con3-Con4’ comparison, 5 items (Item2, Item4, Item6, Item10 and Item11) are observed where the confidence intervals do not overlap with zero and mean values are over zero and 7 items (Item1, Item3, Item5, Item7, Item8, Item9 and Item12) are observed where the confidence intervals overlap with zero.
In case of ‘Con2-Con4’ comparison, 6 items (Item2, Item4, Item6, Item9, Item11 and Item12) are observed where the confidence intervals do not overlap with zero and mean values are over zero and 6 items(Item1, Item3, Item5, Item7, Item8 and Item10)  are observed where the confidence intervals overlap with zero.
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Figure 2 Results of individual items in requirement conditions
Figure 3 shows the average scores for individual listeners over two comparison pairs, ‘Con3-Con4’ and ‘Con2-Con4’. In case of ‘Con3-Con4’ comparison, 3 listeners (L2_R2, L6_R6 and L8_R8) are observed where the confidence intervals do not overlap with zero and mean values are over zero and 5 listeners (L1_R1, L3_R3, L4_R4, L5_R5 and L7_R7) are observed where the confidence intervals overlap with zero. Note that five listeners do not show any preference of MPS, while only three listeners prefer MPS in ‘Con3’ to stereo in ‘Con4’.
In case of ‘Con2-Con4’ comparison, 6 listeners (L1_R1, L2_R2, L3_R3, L4_R4, L6_R6 and L8_R8) are observed where the confidence intervals do not overlap with zero and mean values are over zero and 2 listeners (L5_R5 and L7_R7) are observed where the confidence intervals overlap with zero. Note that six listeners prefer MPS’ in ‘Con2’ to stereo in ‘Con4’, and two listeners show no preference of MPS in ‘Con2’.
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Figure 3 Results of individual listeners in requirement conditions
4. Listening results of pooled data from all labs
This section describes the results from all test labs. In S4-100705, post screening is described as

“Each lab should look at the results of the control condition of each listener. If the standard deviation across item of the control condition is a clear outlier of the mean of the standard deviations of all other subject, the listener may be post-screened.”
Since it is rather ambiguous how to apply post-screening rule, we applied a simple and straightforward post-screening rule in the analysis of pooled data. The rule is whether listeners whose scores are greater than 1 in absolute value in the control condition ‘Con1-Con1’.

Table 2 shows the number of listeners after applying the post screening rule, along with the number of listeners whose scores are non-zeros in the control condition.   
Table 2 Number of listeners after post screening
	Labs
	# of listeners
	# of listeners (after post-screening)
	

	
	
	X>1.0 (X: maximum value of absolute scores in ‘Con1-Con1’)
	# of non-zero values in ‘Con1-Con1’ > 2

	Dolby
	8
	8
	7

	Dynastat Inc
	11
	4
	1

	Fraunhofer IIS
	12
	10
	10

	Huawei
	11
	11
	9

	Philips
	9
	9
	5

	Samsung
	8
	8
	8

	Total
	59
	50
	40


Figure 4 shows the average scores for 6 comparison pairs.
· On average, listeners rated MPS in Con3 or MPS’ in Con2 slightly better (under 1.0) than ‘HE-AAC Stereo downmix at 64 kbps + binaural post-processing’ at the 64kbits/sec in the requirement conditions at the level of 95% statistical sense.

· The confidence interval of 1 lab (Dynastat) for ‘Con3-Con4’ is overlapped with zero at the level of 95% statistical sense.

· On average, listeners rated ‘HE-AAC 5.1 at 320 kbps + binaural post-processing’ slightly better (under 1.0) than ‘HE-AAC Stereo downmix at 128 kbps + binaural post-processing’ at the level of 95% statistical sense.
· On average, listeners rated ‘server side surround anchor’ slightly better (under 1.0) than MPS’ at the level of 95% statistical sense.
· The confidence intervals of 5 labs (Dolby, Dynastat, FhG, Huawei and Samsung) for ‘Con7-Con2’ are overlapped with zero at the level of 95% statistical sense.
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Figure 4 Test results for all labs
Figure 5 shows the average scores for individual listeners over ‘Con3-Con4’. 25 listeners out of 50 listeners preferred ‘Con3’ comparing with ‘Con4’. 25 listeners out of 50 listeners show not preference.
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Figure 5 Results of individual listeners for ‘Con3-Con4’
Figure 6 shows the average scores for individual listeners over ‘Con2-Con4’. 33 listeners out of 50 listeners preferred ‘Con2’ comparing with ‘Con4’. 17 listeners out of 50 listeners show not preference.
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Figure 6 Results of individual listeners for ‘Con2-Con4’
5. Conclusions
In terms of average scores across over all listeners, listeners tend to rate MPS slightly better (under 1.0) than stereo in the requirement conditions at the level of 95% statistical sense. 
Nevertheless, we observe large individual differences in the preference of MPS over stereo. The results in the ‘Con3-Con4’ comparison show that 50% over all listeners after post-screening does not prefer ‘MPS 5.1 with HE-AAC stereo core codec with binaural post-processing’ comparing with ‘HE-AAC Stereo downmix at 64 kbps + binaural post-processing’. In the ‘Con2-Con4’ comparison, 34% over all listeners after post-screening does not prefer ‘MPS binaural decoding with HE-AAC stereo core codec’ comparing with ‘HE-AAC Stereo downmix at 64 kbps + binaural post-processing’.



Page: 1/6


Page: 2/6

