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Figure 6.1 Equipment set-up
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e—Record-application

Audio test materials were processed through the DAR systems under test at the NASA Lewis
Research Centre, Cleveland, Ohio, USA and the output was recorded on DAT tapes. The DAT
tapes were then shipped to the CRC where each of the audio materials required for the subjective
tests (audio quality and transmission impairments) was individually transferred digitally to hard
disk via the AES/EBU serial interface and stored as separate audio files with individual filenames.

» TimeSync application

Once on hard disk, the audio files containing the reference and all processed versions of each
audio material are then precisely time aligned with TimeSync, a special software system developed
at the CRC. This time synchronization process is required in order to ensure seamless switching
between reference and processed versions of audio materials during the presentation.

e Notepad application

The next step is to build "session files". A trial consists of an A-B-C presentation of a given audio
material and a session consists of one or more consecutive trials. A session file contains the list of
audio files to be assigned to A, B and C (in the triple-stimulus A-B-C presentation) for each trial.
The session file is built with any text editor that is capable of generating ASCII files, such as
Notepad in the Windows environment.

The experimenter can subsequently re-order the audio files within a trial, or trials within a session,
simply by editing a session file. Modifications are done in a few minutes compared to the many
hours that an equivalent re-ordering would take to do on a DAT based playback system. Thisis a
powerful feature of this disk-based playback system.

e ABC application

The screen used by the listener during the blind testing phase is shown in Fig. 6.2. During the
training phase, there are additional buttons not seen in this figure, namely a Session button that is
used to select a particular session file, and a Trials button that allows the listener to select a
particular trial within the selected training session. These buttons are removed during the blind
rating phase. This is to prevent the subject from accidentally changing the programmed session
with the Session button, since this must remain under control of the experimental design.
Removal of the Trial button prevents the listener from moving backwards through the trials
during blind rating since trial order, as is true for session, must also remain under experimental
design control. During blind rating, the listener can only move forwards (after spending as much
time as he or she wants on a given trial) and this is done by using the Next button seen in Fig. 6.2.
A pause button is provided, and by using the loopback button seen in Fig. 6.2, the listener can
control whether playback of the trial stops at the end of each material, or whether looping is
continuous. A small comment identifying the audio material being presented is also shown. This
comment is added, as explained previously, in the session file for each trial.
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Figure 6.2 Video screen used by the listeners during blind rating sessions

Switching among A, B or C is done using anyone of the following two methods: (a) by clicking
with the mouse pointer on the “A”, “B” or “C” button displayed on the video screen of Fig. 6.2
or, (b) by pressing respectively the left, centre or right button of the three-button mouse (this
method requires the mouse pointer to be first dragged outside any button area)

A “zoom” tool allows the listeners to listen to a smaller subsegment of the audio material they are
asked to compare and assess in a given trial. The start and end time of the subsegment can be set
anywhere within the audio material using the two horizontal scroll bars shown at the bottom right
of Fig. 6.2. The top bar changes the start time of the subsegment while the bottom bar adjusts the
end time. The continuous looping, if activated, is performed on the subsegment of the material.
With this feature, listeners can focus more closely on a specific section of any material that
appears to reveal suspected distortions.

Since the files are precisely time-aligned and since cross-fading is used, the switching is truly
seamless in that there are no audible cues generated, and very exact continuity between the audio
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materials-triggered by-the-buttons is- mamtamed:Whemreadyiouaurxg,thehstener_chckmnjhe—
_ Next button. This action invokes a new scoring screen (not shown). Scores for B and C are

_entered by sliding a cursor to the desired impairment level in the corresponding scroll bar. After

~ the OK button is clicked, another small wmdow (not shown) appears requesting the listener to

confirm h1s/her selected ratmgs :

One addltlonal dlStlnCthC feature of the disk-based system is that any selected segment (A, B or
C) is output digitally via the same single AES/EBU interface, and is fed through the same D/A
'convertor as any other selected segment. And so, all versions of the audio materials to be

- compared are presented through the very same pieces of hardware. This eliminates any possible
contribution by hardware to differences detected by listeners among the different versions.

6.2 Listening Room

The specifications of the CRC listening room are summarized in the following three figures which
show respectively the room layout (Fig. 6.3), the background noise levels (Fig. 6.4) and the
reverberation time curve (Fig. 6.5). Both the background noise levels and the reverberation time
curve of the room comply with the requirements of ITU-R Recommendation BS.1116 [1].
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Fig. 6.3 CRC listening room layout
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Figure 6.4 CRC listening room - Background noise levels
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Figure 6.5 CRC listening room - Reverberation time (RT-60)
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