T this chapter we will begin to apply what we learned in the fast chapter
- with the practical application of synthesizing speech. -
SPEECH SYNTHESIS L L
 Speech synthesizers (or processors) appear in two main formats. One
approach (format #1) uses digitally recorded speech stored in a ROM chip.

The second approach (format #2) uses phonemes of English to construct
words and sentences (a phoneme is a speech sound).
 The main advantage in Format #1 is a excellent speech reproduction.
 and fidelity. Its main disadvantage is a limited vocabulary of English that's
 been preprogrammed into thechip.
~ Format #2’s strength is an unlimited user defined vocabulary. Its
disadvantage is that the speech fidelity isn't as good as with the
preprogrammed speech ROM. Even so, the speech fidelity of format #2

 is quite acceptable in all but the most critical circumstances. We are taking

this second approach to speech synthesis.

" The speech synthesizer we will build, plugs into, and is powered by.

the user port. The cost is less than $25.00, and for that price it includes

" its own audio amplifier, filter, volume control, and speaker. Sinceithas

' an unlimited vocabulary, you can program any word you desire. Youhave

~ the option to either modify existing programs to include speech, or, of
 course, to write new programs with speech.. . o
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24  Speech Synthesizer

A LITTLE ON LINGUISTICS

Anallophone is the computer equivalent to English phonemes (speech
sounds). There are two main points you should keep in mind when you
are programming new words, First, in English there isn’t a one to one
correspondence between letters and sounds, This point is ‘amply
demonstrated by the younger members of our society who are learning
to read and write. They are likely to spell cat as Kat and phone as fone,
imitating in writing the way the words are pronounced. This is a very
interesting point, because in order to program words to sound correct,
you must spell the words phonetically. More about this later, let’s
continue on to the second point. Placement of a speech sound in a word
can change the pronunciation. As an example, take a look at the two D
letters in the word depend. The D's are pronounced differently. If we were
to program this word using our table of allophones, the allophone DD2
would sound correct in the first position (Depend) and the allophone DD1
sounds correct in the second position (depend). We will return to pro-
gramming technique later on. A booklet with more information on
linguistics, allophones, and usage is included with the speech synthesizer

CIRCUIT CONSTRUCTION

The circuit is comprised of two sections (see Fig. 3-1), separated by
a dotted line. Section A on the left is the basic circuit. Section B contains
the amplifier, low-pass filter, volume control and speaker added to the
basic circuit, _

The two sections A and B make up a stand-alone unit that only
requires power and control signals from the user port to function. In
contrast to section A of the circuit, which requires the use of the Sound
Interfice Device (SID) chip and a monitor or TV speaker.

By utilizing the SID chip in the C-64 or C-128 computer, you can elim-
inate section B, the audio amplifier, filter, volume control, and speaker
(see Fig. 3-2), reducing the amount of parts required by more than half,
simplifying the circuit, and saving a couple dollars. However, if you're
using a Vic-20 computer you will have to build the entire circuit (see
Fig. 3-3).

The C-64 and C-128 can use either section A, or the entire circuit.
To use just section A, we eliminate section B and take the output of the
circuit (at pin 24) and input the signal to the SID chip. We accomplish
this with a wire to the “audioc in’" pin of the composite video connector
(see pin 5 of the C-64 and C-128). Pin 24 s the digital output of the speech
synthesizer chip. You can purchase the correct din plug for your computer
or use a short wire pushed into the correct pin socket connected by a
jumper wire to pin 24. You can use our experimenters breadboard for
this circuit. See Fig. 3-2. Plug in your components as diagrammed and
you're ready to begin programming.
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" SECTIONA

Fig. 3-1. Speech synthesizer s&mns,& and B
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REM XXXXXX SFEECH PROCESSOR i**##‘,”v
REM BY JOHN IOVINE DATED 4-16-86

Rﬁn,xxaxzxxxxss*xm&x%xxxxx*x*xx*x~

REM %x VIC-20 ;;M‘W;W PB=3713& %%

REM %% C—64 & C-128B PB=56577 %%
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tREN é%xn FEE H:_DQBLE xxz
REM HELLO

DATA HHI EH'L7fgx QM,FQl .
53 LETG=6+1: IFE“£155N15?,, *jﬁ;_"

READ A%
ﬁﬂﬁﬁﬁiﬁﬂﬁﬁ o
GOTO153:REM R
G=0: REM RESET :
REM CONTINUE MAIN.
PRINT"CCLR"
vgﬁiﬁT“FﬁQEﬁ%ﬁ QQULB ﬁONTINGE HERE"
'FRIMT”TYPE RUN THEN PRESS RETUR%“ e
PRINT"TO HEAR éG Ih“‘H_
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FRB&RQM

10 NEXT I - L .
15 PRINT'ERROR IN DATA 5TQTEMENT“~PQhEué 77, 04END

10050 IF PEEL{PB}—_ﬁsTHQNiﬁwqﬁ e

100
Do
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Fm‘ our example we wﬂl cﬂnstmct a 3entenca consatémhng 4 words and
: _eni:ermg it in our pmgram o .

. 200 Rem See ‘&’ﬁtx Next Tuesday

- 201 ] Data §S,8S,Y,PA1 .

. 202 Data YY1,UW1 PAL

208 Data NN1,EH,KK1 SS,TT? F‘M
204 Data FM “E‘i‘s uwz :

- ”The R’ﬁ,ﬁ stafzement desm’bes whai; is mntamed in the foﬁomg ciataf
statements. You can use or start with any hna numbsr yﬂu"d hkes,, ;ust‘ :
-,remember te be mnmstent . :

2@5 Lat G= f;i+1 Ef {5 Q2 Than ﬁﬁ&

‘ Cautnt the allophanes in the abme data statements ‘mel shmuld munt
21 allophones. Since G=( aﬂophanas)-%l therefore G=22. Note line
~ number 225 call out <Then 225> in this line, it ‘marks the end of the
speech module. You can easily predn:t this number since it is aiways 4
lines {i:}wn fmm th;s hﬁe o . v

I‘&

: ib}iRaa;Is» aiiap one in .data siatﬁzﬁem

o Gaaﬁb woae f -
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o GGTB 2&5 . o

When pmgram zemms imm aubmuhne this hﬁe rei:ums pmgram to ime
~ . 205 the counting line. Gis mcrementeé next anaphaﬂe is read until G
» gequals 1ts ﬁssagned value, . . o , L ,

225'(:‘: G

. Thisis the Zme x:aﬁed when G maches its asszgn&d valne Thzs lme resets
G to 0 so it can be used again for other speech modules.

... The aﬂaphene table correlates each allophone with its appmxzmate
- gound This table is essential for programming words that aren’t in the

' pmmded dmucnary Pleasg be aware that there are a few typagmap}m:ai
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. You now have i:he twis ynu need to mgram speech Tﬂ uﬁime the

bas;r:: program into an _existing program or to help organize a new
program, think of the program as existing in .t}mne distinct modules; the
~ data table, speech module, and speech ro up the data table
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