A REPORT ABOUT THE APPLICATION AND DEVELOPMENT
ON DSP -5500 AND ASP SYSTEM
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ABSTRACT

DSP - 5500 and ASL. software, the working stations of digital signal processing with
complete functions, are new produce by Kay Elemetrics USA. They can be operated
independently as well as combined with each other. We have done many phonetic
experiments and have been managing monosyllable, disyllable data in our database by using
DSP - 5500 and ASL with high efficiency and less handwork. One and half year’ s
application in lab. proves that DSP - 5500 and ASL are more ideal equipments than others

for speech processing.

I. AN INTRODUCTION TO DSP-5500 AND ASIL
1. The main functions of DSP -5500(1)

DSP - 5500, a working station of digital signal processing with complete functions, is
new produce of Kay Elemetrics USA. It can be operated independently as well as combined
with a computer.

ASL is a software system on speech signal processing, its input and output must use
DSP- 5500. We purchased DSP - 5500 and ASL in early 1992. One and half year’s
application proves that DSP — 5500 and ASL are ideal equipments for speech processing.

DSP - 5500 can display three dimensional sonagraph which is called golden display in
real time by means of FFT, the analysis frequency is ranged from DC to 32kHz, its input
has two passageways and 16 bit/word. The processing speed is 200 times as fast as IBM/
PCAT and 15 times as fast as VAX. Under the condition of 20KHz sampling frequency, a
signal 95sec long can be stored in the buffer. Except for the width band and narrow band
sonagraph, DSP —5500 can also extract pitch, amplitude, power spectrum, zero — acrossing
and so on. DSP - 5500 provides 20 combined displays of acoustic signals mentioned above,
and provide user with some places to modified those combination. On the screen of DSP -
5500, user can measure values of frequency and time freely by cursors.

DSP - 5500 has powerful function on gating and editing, so the signals in buffer can be
gated and put together.

DSP - 5500 can communicate with computer by interface (SCSI and IEEE - 488).

DSP - 5500 is applicable to not only speech signal but also every time — vairing signals.
2. The main functions of ASL(2)

ASL is a software on speech analysis and synthesis, it is a part of CSL (Computer
Speech l.ab.). ASL needs TMS - C25 and must be used with DSP — 5500 which is regarded
as input and output system. ASL can extract pitch, amplitude, formants frequencies and
bandwidth by LPC analysis. Those parameters can be used to synthesis speech. User can
also modify analysis data with keyboard as well as mouse.

The parameters analysized by ASIL are satisfactory. As a result of pitch sychronous
technique, the loci of formants frequencies are clear enough;owing to that the LLPC residual
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signal is used as excitation, synthesis speech hears almost the same as the original one.
ASL is friendly to user, one can easily follow the menues step by step.
In biref, DSP — 5500 and ASL are more ideal equipments than others for speech

analysis.

I . THE APPLICATION AND DEVELOPMENT OF DSP-5500 AND ASL

Although DSP — 5500 and ASIL. are excellent, they are in common use, so, we must
develope their functions for our special needs.

The wave data provided for user are in binary, we can easily read it into our program,
but the analysis data are in ASCII which can be displied on screen by TYPE command in
DOS. We have a program to convert ASCII data into binary data. Besides, we have
installed PZP graph drivering program which can help us copy all sorts of graphs.

1. Some examples of using DSP - 5500 and ASL
(1) speech perception test

Put a speech signal into DSP — 5500, gate the usful section by cursor, then translate it
into ASI. and export to a file with a name arranged in order. By this way, we get a
serious stimuli. Using the number of sum of stimuli and repeat time defined by perception
test, a program of ours can disorder the arranged files randomly and give a new order.
Using the new order, those stimuli are taken one by one by through ASL and translated
into the buffer of DSP -5500, and in the state of “gating and editing” of DSP - 5500, the
repeat time of every stimulus and interval between two stimuli in auditory discrimination can
be controled. At last, the stimuli with new order are played and recorded into a tape which
we can use to carry out discrimination test.

(2) Gating and editing

DSP - 5500 has a powerful function of gating and editing, but it must be under the
state of " gating/editing”, if you escape from there, the treaded signal disappears.
Combining with ASl., we can realize speech signal editing. There are two ways for this
work, one is wave editing, we can gate speech signal at DSP - 5500 and store them by
throuth ASIL., and then edit the gated signal by programming. The other way is parameter
editing, in this way, we put gated signal into ASL and have LLPC analysis done, we must
choose “Appende” under the sub — menu of “Current ILPC data” in the ASL menu of
“option” before the next operation, i.e. the analysis data will be preserved in the buffer,
and the next analysis data will be added to the previous one.

(3) Phonetic research

ASL provides the function of modifying pitch, formant frequencies and bandwidth by a
mouse; user can change the curves of the parameters freely and use the parameters to
synthesis speech, so, can examine the results by auditory test for the meticulous research on
phonetics.

2. A program for manage;nent and measurement about acoustic parameter of database by
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using DSP - 5500 and ASL

We have started to build a acoustic parameters database of standard Chinese since 1990
which include speech wave and acoustic parameters. By now, we have recorded 1275
monosyllables spoken by 15 males (3) and 3000(4) pairs disyllables spoken by one male.
The data are preserved in tapes and floppy disks. There are too much data for us to do
phonetic research. Traditionally, we make sonagram at first, then recognize and measure the
formants frequencies and so on by hand. It is a research processing that many phonetists
have rich experience. But for a great amount of data, it must take too long time and can’
t meet the needs of the subjected in new period. So we decided to get acoustic parameters
by LPC analysis in ASL and refer to the sonagram displied on DSP-5500. Fig.2 is a flow
chart of our program for management and measurement on monosyllables and disyllables.
Fig.3 shows acoustic parameters patterns of 15 speakers and 4 tones co — articulation between
two syllables, so we choose formant frequencies at five key points and relative eight
durations (5, 6, 7), we only need to measure the position of 5 points, the acoustic
parameters will be given automatically. Fig.4 is the measurment screen.

It is necessary to give explaination to some problem about format of wave data (.nsp)
and analysis data (.1pr) provided by ASIL, the wave data is in binary and it needs postfix
“.nsp”. User has better to save analysis data (ASCII) in the state “exporting” under the
sub — menu of “data”, otherwise we can’t easily read them from data files. If the formant
data are required, key “F9” must be pressed to exchang k1, k2---km for FI,Bl, F2, B2, -
Fm, Bm, where m is the order of LLPC analysis.

The program on management and measurement has been put into operation, it has
reduced the bankwork and increased the speed. By this means it is possible to deal with a
great amount of data.

As is kown to all LPC is a linear model, the analysis data is impossiablly exact as
sonagram, especially the consonant and transition part of signal, two or three formants may

merge into one. Those parts need further research.

CONCLUSION
DSP - 5500 is a excellent tool for speech processing, we can efficiently do our

experiment with it. But we must be very careful with processing the acoustic data in ASI..
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Fig.2 Flow chart of management and measurement system
of monosyllabic and disyllabic words
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Fig.3 Formant pattern off monosyllabic words
(4 tones and 15 speakers in /chuang/)
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Fig.4 Measuring screen of disyllabic words
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