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Summary

This document contains the results from subjective audio tests performed by Dolby as a Solution Proponent Laboratory during the ISAR work item Selection Phase. Presented are the results for BS1534-1 (HOA3) and BS1534-4 (MASA) tests.
Key Acronyms

CuT

Condition under Test
HOA3

Higher-Order Ambisonics, 3rd order

IVAS

Immersive Voice and Audio Services

LL

Listening Laboratory

MASA

Metadata-Assisted Spatial Audio

MUSHRA
Multi Stimulus test with Hidden Reference and Anchor

SP

Solution Proponent
SPL 

Solution Proponent Laboratory
BT

Better than
1. Introduction

Dolby performed two different BS.1534 headphone listening experiments as an ISAR SPL. The experiment name and input format are listed in Table 1.
Table 1: Test allocation and input format
	Exp.
	Input format

	BS1534-1
	HOA3

	BS1534-4
	MASA


2. Test material
The test material for BS.1534 tests was obtained after cross-check of the processing as specified in the ISAR Pdoc on Testing Aspects for Phase/Track 2/a [1].
3. Test procedure

The tests were carried out in a blind fashion. The identity of the conditions under test was not shown to the test subjects.

4. Listening Environment        
The tests were performed in acoustically treated listening rooms at Ittiam Systems that conform to the requirements of ITU-R BS.1534 [2]. High-quality stereo headphones (Sennheiser HD650 or similar) were used for all experiments. 
A test user interface in accordance to ITU-R BS.1534 [2] was used. To ensure unbiased testing, the test interface presented the test items and test conditions in pseudo-random order, with a different pseudo-random presentation other used for each test subject. 
5. Test subjects

10 expert listeners were used for each test. Due to a limited availability of test subjects, some subjects who participated in test BS1534-1 also participated in experiment BS1534-4.
The source used experienced, trained listeners who are frequently involved in BS.1534 tests and who are already familiar with the user interface that was used in the tests. It was therefore unnecessary to provide any specific test instructions. In accordance with [1], the test subjects were not involved in developing the split rendering features in any of the systems under test. The test subjects had no knowledge of the systems under test.

6. Post Screening
The source applied post-screening rules to the test results according to ITU-R BS.1534 [2]. It was not necessary to exclude any listener.
7. Results
A summary of the test results is shown below. Full results with statistical analysis are shown on the attached spreadsheet.
a. Experiment BS1534-1

The per-condition mean scores are shown below. The p-value of a single-sided Student’s Dependent Groups t-test comparing c03 and c04 was 1.9x10^-63 (df=119). The conclusion of the test is that c04 is better than c03.
	Condition
	Mean

	c01 (REF)
	98.8

	c02 (LP7)
	36.6

	c03 (0DOF)
	76.4

	c04 (CuT)
	94.4


b. Experiment BS1534-4

The per-condition mean scores are shown below. The p-value of a single-sided Student’s Dependent Groups t-test comparing c03 and c04 was 3x10^-58 (df=119). The conclusion of the test is that c04 is better than c03.

	Condition
	Mean

	c01 (REF)
	99.4

	c02 (LP7)
	43.0

	c03 (0DOF)
	78.8

	c04 (CuT)
	92.8


8. Conclusion

The ISAR listening tests BS.1534-1 and BS.1534-4 were performed in accordance with [1]. The system under test obtained scores in the “Excellent” range in both experiments. In both experiments, the system under test’s mean scores were statistically better than the 0DOF reference at a confidence level above 95%.
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