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6.4
1 Introduction

During SA4#73, there was discussion on the number of stimuli to be used in speech DCR experiments during the selection phase but it proved difficult to reach a satisfactory conclusion. It was proposed that the conventional double stimulus (sentence pair) should be replaced with a single stimulus (sentence) to enhance the efficiency of the testing.

The source considers that it is important to implement the handbook recommendations to use 32 listeners and to adopt at least 6 talkers for the selection. If we also abide by the suggested maximum test duration of 90 minutes to avoid fatigue then this leads to a maximum number of test conditions of 24. (5400test duration of 90 minutes / (6talkers x (8stimulus length x 4ref + test - repeated twice + 4vote time + gaps)) = ~25). 24 conditions with five candidate codecs plus references leads to a maximum of just 3 test conditions which may be evaluated per DCR test; given that we need to include sufficient MNRUs and clean references.
In this contribution we discuss the merits of one or two stimuli to be used in speech DCR experiments and propose two possible compromises.

2 Discussion
Recommendation ITU-T P.800 (08/96) states…

“The experimenter must decide how many sentences are required in each group to constitute a speech sample. A minimum of two and maximum of five are recommended. The time interval between sentences, during which circuit noise may be heard and adaptive processes settle into new states, is also important.”

Given the range in the number of sentences recommended in P.800, it is interesting that qualification, selection and characterization tests in recent years have exclusively adopted two sentences per 8 second sample. This is almost certainly because shorter stimuli are easier and more reliably judged. Something which is self-evident to anyone who has taken part as a subject in DCR testing where a subject is required to memorize the quality of the whole reference stimulus before being required to score the degraded stimulus.
The source believes that in clean speech, without appreciable idle channel or background noise, single sentence stimuli will not present problems for subjects and in fact will almost certainly be positively beneficial in terms of precision and efficiency - They are in fact much easier for subjects to score.
A check on the number of conditions that may be accommodated in a 90 minute test with 4 second stimuli (5400test duration of 90 minutes / (6talkers x (4stimulus length x 4ref + test - repeated twice + 4vote time + gaps)) leads to a maximum number of conditions of ~45 - which with a minor relaxation of the 90 minute duration to 1 hour 36 minutes would permit 48 conditions to be tested. This would accommodate 7 codec test conditions plus references - more than doubling the number of conditions that may be tested per DCR test.

The source acknowledges that there still exists a potential problem over the background noise tests which represent a significant proportion of the DCR testing required. Two possibilities to address this may be postulated – either increase the duration of the single sentence stimulus in such cases, to expose the subjects to more background noise, or to leave the DCR tests for background noise unchanged compared to previous exercises with two sentence stimuli per sample. 

In the next two sections we elaborate on these two proposals.
3 Compromise Proposal #1
One possible compromise would be to adopt the single sentence 4 second stimulus for DCR testing of clean speech (clean channel and impaired channel tests) and to adopt a slightly longer 5 - 6 second single sentence stimulus for DCR testing in background noise. As a starting point the source suggests that the single sentence stimulus should be placed roughly centrally within the speech sample although there is clearly some scope for flexibility in this area.
This compromise would deliver significant efficiency savings for all of the tests and the increased exposure of listeners to the background noise compared to the single sentence 4 second stimulus would help to ensure that the importance of the background noise reproduction is not marginalized.
Clearly this would mean that 48 conditions may be assumed for the DCR tests in clean speech and for the speech in background noise case 36 conditions may be accommodated with a small relaxation in the duration of the experiment to 1 hour 40 minutes being necessary for 6 second samples. (36conditions * (6talkers x (6stimulus length x 4ref + test - repeated twice + 4vote time + gaps))). 5 second samples would be accommodated within 90 minutes (36conditions * (6talkers x (5stimulus length x 4ref + test - repeated twice + 4vote time + gaps)) = ~1 hr 27 mins).
A test of 36 conditions would accommodate 5 codec test conditions plus references for the background noise DCR tests.
4 Compromise Proposal #2
A second possible but much less desirable compromise would be to adopt the single sentence 4 second stimulus for DCR testing of clean speech (clean channel and impaired channel tests) and to maintain the double sentence 8 second stimulus for DCR testing in background noise. This would deliver some of the efficiency savings for the tests, but clearly not as many as in Compromise Proposal #1, however it would ensure that the background noise assessment is not compromised at all over previous exercises. Clearly this would mean that 48 conditions may be assumed for the DCR tests in clean speech and for the speech in background noise case we would have to manage with just the 24 conditions.
5 Conclusion
Two possible compromises are proposed in this document to address the number of sentence stimuli to be used in the DCR tests.
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