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Introduction

Texas Instruments contracted with Dynastat to conduct listening tests according to the test plan for the Qualification Phase of the Adaptive Multi-Rate Wideband Speech Codec (AMR-WB).  The overall test plan involved four experiments using the Absolute Category Rating (ACR) method and eight tests using a modified version of the Degradation Category Rating (DCR) method.  In the ACR tests, subjects rate speech samples on a five category scale of overall quality -- the Mean Opinion Score (MOS). In the DCR tests, subjects rate the degradation of a test speech sample relative to a reference sample on a five point quality degradation scale -- the Degradation Mean Opinion Score (DMOS).  

Table 1 summarizes the overall design of the 12 experiments specified in the test plan.

Test
Coder
Method
# cond.
# talkers

(male/female)
# subjects

(n panels of  m sub.)
Input source

1A-1
TI
ACR
24
4 (2/2)
24 (6 panels of 4)
Quiet

1A-2
Sys. I
ACR
24
4 (2/2)
24 (6 panels of 4)
Quiet

1A-3
Sys. M
ACR
24
4 (2/2)
24 (6 panels of 4)
Quiet

1B
Ref.
ACR
12
4 (2/2)
24 (6 panels of 4)
Quiet

2A-1
TI
DCR
24
4 (2/2)
24 (3 panels of 8)
Car noise

2A-2
Sys. J
DCR
24
4 (2/2)
24 (3 panels of 8)
Car noise

2A-3
Sys. L
DCR
24
4 (2/2)
24 (3 panels of 8)
Car noise

2B-1
TI
DCR
24
4 (2/2)
24 (3 panels of 8)
Street noise

2B-2
Sys. K
DCR
24
4 (2/2)
24 (3 panels of 8)
Street noise

2B-3
Sys. N
DCR
24
4 (2/2)
24 (3 panels of 8)
Street noise

2C
Ref.
DCR
12
4 (2/2)
24 (3 panels of 8)
Car noise

2D
Ref.
DCR
12
4 (2/2)
24 (3 panels of 8)
Street noise

Table 1.  Summary of Listening Test Experiments for the AMR-WB Qualification Test.

Speech Material

The speech material used in these tests was taken from "Multi-lingual Speech Database for telephonometry 1994", available from NTT-AT on 4 CD-ROM disks. In this database, the speech samples consist of pairs of short sentences with a total length of 8-10 seconds. Each sentence lasts approximately 2 to 3 seconds. Four male and four female native speakers are assigned to each of the 21 languages and 96 speech samples are available for each language. The sampling rate is 16 kHz. Active speech level (as defined in ITU-T Rec. P.56) of every speech sample is adjusted to -26dBovl. 

The test material was in American English. Since the number of  sentence pairs per talker available in the database is smaller than the number of sentence pairs needed for the tests, additional sentence pairs were created by splicing together individual sentences to create unique sentence pairs. TI provided the processed speech materials to Dynastat for use in the listening tests in the form of digital files (16k sampling rate, 16 bit linear PCM) using a file naming convention specified in the test plan.  

Dynastat performed no additional processing of the speech materials with the following exception. All material with background noise in Experiments 2a, 2b, 2c, and 2d was processed through the “astrip” program to produce a 100msec ramped (i.e., hanning) window at both the leading and trailing ends of the processed speech files, using the command “astrip -smooth -start 5 input output”.  This procedure was discussed in detail over the SMG11 and S4 reflectors and eliminated the often audible transients associated with the sudden onset and offset of the noise. 

Listening Environment


For all experiments, subjects were seated in a quiet environment; 30dBA Hoth Spectrum (as defined by ITU-T, Recommendation P.800[1], Annex A, section A.1.1.2.2.1 Room Noise, with table A.1 and Figure A.1) measured at the head position of the subject.  Though multiple subjects participated simultaneously in the listening test sessions (four subjects for the ACR, eight for the DCR), subjects were visually isolated and therefore could not observe the responses of other subjects.  Each listening station contained a PC monitor for presentation of the rating scales and a keyboard for input of responses. All test stimuli were presented monaurally to the subjects over high quality headphones (Sennheiser HD-25) with a flat response in the audio band of 50Hz-7kHz.  The other ear was open.  With the exception of written instructions specific to the listening task itself, either ACR or DCR, subjects were given no information as to the content or purpose of the experiment.  The listening panels for all 12 tests were independent, i.e., no subject participated in more than one of the 12 experiments.  Furthermore, no subject had participated in listening tests of any kind in the three months prior  to participation in this effort.

Experimental Procedure

For each experiment, written instructions specific to the listening task were presented to the subjects. After confirmation that subjects had understood the instructions, a set of preliminary or practice conditions were presented to help acclimatize the subjects with the experimental procedure and to help reduce learning effects by ensuring that the subjects heard a full range of the potential qualities at the start of the experiment. 

Experimental Design


As specified in the test plan, Dynastat recruited six independent panels of four naive subjects each for the four ACR experiments (1A-1, 1A-2, 1A-3, 1B), and three independent panels of eight naive subjects each for the eight DCR experiments (2A-1, 2A-2, 2A-3, 2B-1, 2B-2, 2B-3, 2C, 2D).  For each experiment, the test plan (Annex E) specified sub-sets of the processed speech materials for presentation to the separate panels of subjects.  Dynastat generated randomizations of the test materials, one for each listening panel, in order to control for time/order effects.  Randomizations were generated with the following constraints.  

For each experiment and for each listening panel:

· speech materials were partitioned into four test blocks (one block per talker);

· each block contained one sample for each of the conditions involved in the test;

· talkers were evenly distributed across the four blocks;

· talker sex alternated on successive samples within a block and therefore the same talker never appeared in successive trials.

Conformation to the Test Plan


Dynastat conducted all listening tests in accordance with the test plan.  Moreover, with the exception of the addition of the “hanning” window for the noisy source files discussed above, there were no exceptions to or discrepancies from the test plan.
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