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Teri to Epesch Usersz Tuide intreduction

Introduction

Thisz document provides the information a BASIC user needs to
yss the text—-to—-speech system und=r BASIC. It provides all the
basi1c knowledgse rtaguired to take full advantage of the options
available in fthe %2:f-fto-spsech (TTS) system. :

for GPFL programmers. They are

This documznt iz not intendead
refaerred to the Ta:t to ESpeech Design Specification, which
contains additicnal information on the internal operations of the
TTZ zystem and calling procedures in GFL.

The TT7S5 =systsm has been implemented as two independent
devizes, called SFEECH and ALPHOIN, The SPEECH device is the
stancard TTS output device. Standard english text can be printed
to this device

The ALPHON <dewvice has been added to allow for direct
sllozhone access. The output to this device consists of strings
2 sllophone dsta. For implementation reasons:, the data format
uszi FTor this device is INTERNAL.

Jnlike the SPFEECH device, the ALPHON device can also be vused
a% (~put dewvics for greviousliy spoksn speech. This speech may
nave baen ocutput zither through the SPEECH device or through the
SALFHIN device 1tsalf. The alligphone string given is always the
iz ER RV E-2e 0

The TTS zystam zan be subd:vided into 2 distinct functional

ginz+s, as snown o Figure 1.
i Trans- i { Allophone B
Teowtf =2 | liabey P == Alidgphone ——3 | e B O
: : stringser | -\ ™
£ i
i
H i t Allophonse |
1 i € 1}
. . i i
: i Library !
Fiours 3 178 Biock Disgram
The tzxt %t zllosnone ftranslator. This
s 55 iz sn% ef the TTE zystiem. It us2s sgeech
TUlssr STOTE4 IN g5 litrvary, to ftranslate english text
w5 it wliigp ‘2lent. This also includes symbols for
SooToncE Contour

TI OLLTERNAL CaTe



Tevrt to Speech Ussrs Guide Introduction

The second biock converts allophone strings: which may
include pitch modifiers, to LPC (Linear Predictive Coding)
strings, that are directly output to the 0285 speech chip. Note
that fthis means that the actual LPC data is never completely in
mamavy, in order to save space

The entire TTE is mainly optimized for speed. This means
thz=f the actual test translator and the allophone stringer have
be=sn completsly programmed in G900 code. For the allophone
stringer this is a necessity, since GPL is not fast enough to
sugppert resl time allcphone stringing. The translator could be.
ans in +f3ct at firzt has bean., implemented in GPL code. Tests
with this arrangemesnt have shown however, that the translation
procsss  was toe slow  for pratical purposes. After recoding in
FFCC assembly code, the tranmslator showsd a dramatic improvement
in g=rfoTmance. I£ 15 wirtuyally opsrating real-time now.
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SECTION 1
Eetting up the hardware

In order for the TTS system to function properly, a standard

spzach wunit has tc be connected to the TI 9%9/4. Instead of
piugging in the Speech Editor module, the TTS module (or the TTS
EGROM box) is plugged in to the certridge port. I# you are using
an EGROM box, pleasze don‘t forget to hook up the power to ift.

After everything has been powered wp, select BASIC and type
the following statement

OPEN &1:“SPEECH", OUTPUT
£ the computer didn’t protest against this, proceed to the next
action. If somehow the computer didn’t like it, chances are
hat you got the following message

I/0 ERROR 0O

I# this is the cass, make sure that youve got

4 +the cartridge or ECGROM box hooked up properly.

B if youre using an EGROM box, the power connected to it

If sverything s=ems to be o k., but BASIC still refuses to accept
the ZPEN statement, plzaze contazt me at (B8L61-741-2477.

Tl INTERMAL DATA 1-1
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SECTION 2
Using Text to Speech from EASIC

This section will provide a brief introduction in how te use
tha TTS system. A%t the end of the first paragraph you should be
atls to wuse TTS +frem normal L[ASIC programs. The remaining
paragraphs explain how to use the more refined parts of TTS like
phrase contouring and pitch control.

At the end of this section you will +find some simple
syamples on how teo incorporate TTE in a program.

o

.1 The SPEECH device

The TTS system is implemented as a device under the TI 99/4
2 Management Systs This means that it is being accessed in
ctly the same way as any other device. The limitations of the
EMH device arte simular %to the limitations found in for
instance a thermal printer: i. e, you can only output ta the
dewvice, and the format used is the readable wversion (DISPLAY).
More formal, the ztivibutes {or parameters) given when the SFEECH
dewvice 1is opensd, ars

T e pe
i ll.! boa

[ g N R i |

DISPLAY — ohly human tTsadable format
SUTPUT = were working with a write-cnly devige

SEGUENTIAL- data is being spoksn in the same sequence it is
being outiput
VARITARLE -~ sust 3ccept thnisr there’s no easy explanation
T 3%

fa

The resasiest way to ogen the SPEECH device, which 1is

rarcamandeg, is Bhz Following
Crah o mi NEREECHT. DUTPUT

Alutzugh the maxinmun rz2oord lzngtith can be sslected by the wuser,
it s recommended that you only modify the default value i+ your
proavam is zhort  on zpace Ir thst <case you can add the
TeuARIABLE 2y clagze £o the SFEN statement, with xx being a
valu: betusen I and ZIS This will however, limit thes number of
charzoters accepted by the device!

Aftar the SPEECH deswvice has besen successfully opened for
cutout, you csn stsvt privting to it I¥ you couldn‘t open the
device, pirasg vefer to  the iast pragraph in this section for

TT O TLTERNAY TATA D1
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mors details on errors.

Getting the unit to actually speak, is now a fairly simple
opsration. Just type Ffor instance

FRINT #1:"HELLO THERE"
Ths speech wnit should now give you its first greeting.

By now you will have noticed that the TTS system is
parfactly capable of prenouncing strings, but how about numerics.
Just type the following

PRINT #1:4%ATN(1)

and the speech uni% should give you the wvalue of PI vwverbally.
Notice that the pariad in PI is actually pronounced as “point".
Soms more special symbols that are being pronounced are given
further on in this section.

This is about 3ll the informatien you need to use the TTS

systam for normal operation. It is recommended that you play
around with +the TTS system some to get a feeling for the way it
pronounces words, and how words sometimes have to be mis—

prancunced to get the correct amesrican pronounciation.

WORNMING
The curtsnt spe=zch unit is not designed to
handle spmech strings cuntaining only pauszes.
Typically, if youw +Fead the TIS system an
smpty string, it will gasrbage the next phrase
spoken. Con't bs afraid of this, it doesn’t
damage the speech unit: nor does it have any
permanent effects on the TTS system. The

next ocutput to the spesch wnit will sound
normal a2gsin.

Hfter the SPEZILH devics hasz Lzen opsnad for sccess, standard
ish text can be o2uvipus o the SPEECH device, To 2llow the
to get the defauli level fom pitch and slops, a special
d can e cutouz, combaining the following data
Frxzbyyy
in  which  xx i3 the p9pitch period, and yyy is the slope level
indization. "B*" i3 a singls spaces character

The pitch pevriod indicater has to be in the range O through
£2. The slopes lawvel indicator can be any value in the range ©

TT THNTFERRA DATA e

¥ ]
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throwgh 235, It actually indicates 32 times the slope increment
uysed by the contouring algorithms.’ In general is should be
selected in such a way that it is approximately 10% of the pitch
period selected. For PITCH=43, the slope should be approximately
4 #* 32 = 128 (These are the actual default values used by the
SPEECH device}. The multiplication factor of 32 has been
selacted to alilow for fractional increments.

One restriction to the slope indicator is, that it should
not =xceed the follcuwing limits

xx - 1 1 % 16
53 — ¥x 1 ® 16

-

yyy = L
yyy < L

Tha reason for this is that if the slope exceeds these limits,
ths contouring =lzorithms would cause the pitch parameter to .
cross either the high or the low ond of the C — &3 range. The
cuorrent SPEECH device automatically limits the slope parameter to
a save valus.

If +the pitch period is selected to be O, the speech will be
unvoiced, i.2. it will sound like a whispsr. Any non—zero value

has to be within 1 (high pitched wvoice) and &3 (low pitched
veical,

& 2 Special charactars

The SPEECH desvice recognizes a number of special characters,
whizh are being treated in a special way. These special
characters csn be subdivided into five magjor groups

1. Alphabetical characters

2. humerical characters
Z. Psuse and bra2zk charsctars
<. Inflection zoumbels

The following parvagraphs will deal in detail with these five

Eed

Alpnasbeticsl characters.

o
[
[2

+

If the TTE sysftem rTecognizes 2 single alphabetic character
witn no  alphab=2itiz  neighbaur, the sitandard pronounciation as a
nzie character will be chosen. As an  example, the following

FRINT &1 "A B C"

TT TRTFRRAl DATA e R
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would be pronounced as "AY BEE EEA".

2 2.2 hHNumerical characters.

The numerics character group <consists of the numerical

Ll [ 1] L1} " L1}
- ¥

chzracter "0" through "“9", and the special symbols ". ",

Y o and Y=Y, The characters "O" through "9" are always pronounced
in the wusual way. The special symbols however, are oanly
pronounced if they directly preceed a numerical character. In

every other case, %they will be ignored, or treated as characters
from one of the other groups. if applicable

2. 32,2 Psause and bresik characters.

This group rconsists of the characters ".b", ", b¥, "i4, 2w,
e and "i ", Motz that the period and comma characters have to

be followed by a space {here represented by a "b").

Thece codes gensvate pavses in a phrase, the length of which
degsnds on the symbol uvsed. The ", b" causes a short pause, all
others a long pause. The shortpause is approximately .1 second;
th2 long pause .45 zsconds.

In addition to generating pauses, these characters also

affact the inflezction contour of the phrase 1if a primary
stresspoint (se2 n2xt paragraph) has been indicated. The ".b"
and P both specify a2 rvrising contouri all other codes specify a
faliing contour. For more information plsase refer to the next
parzoraph and appsndix A
=.3. 4 Inflection symhols.

i 1]

ts of two main symbols, the """ and the *“_
itional symbol, the "2" symbol. The first
12 2ctual inflzction symbols, whereas the last
o shift a zivesspoints within a word.

This group consi
symbols, and one add
Twe  symbols are 4
synicl can be used *

by

Since every non—-siphabetic character automatically causes a
woToc—~breztk, the inflection wilthin a4 waord has to be indicated
tafare the word The shift operator can be usad the stresspoint
to thbe desirved wvowsl within the word.

A% an 2xample, please try the following

FRINT #1. ““SUPERBE"
FRINT #1i: " LSUFERE"
FPRINT #1:"_WHaAT ~TIME IS5 _IT“

Iin thsze exazmplesz, note that the "% symbol gives a primary
sirsss poin%, of which %theres can only b2 one per line. The "_"
zymoel indicaetes & s2ctondary stress point. The number of
secundary stre2ss point is baszically unlimited.

p
b

TI INTERNAL DATA



Test to Speech Users Guide Using Text to Speech from BASIC

If mere than one primary stress point 1is wused within the
same phrase (i. e, not separated by break characters), the
subsequent primary stress points will be demoted to secundary
stress points.

For more information on the actuwal contouring algorithms,
plaase refer to apoendix A,

-

2. 2.5 Specisl Symbnls

This gr‘nup Caﬂtain the ﬁqﬁlbﬂls ll@il’ Il$ll' Il./'Il' {l&'l' II*II, ll("'
tiv, v=" and "/".  These symbols are always pronounced in the way
indicated in Figuyre 2-1.

Symbol Fronounced as
£ at
2 dollar
- percent
E] and
* asterisk
( open
3 close
= equals
! slash

Figure 2-1 Special Symbol Pronounciation

TT THRTFRRMAI DATA
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2.4 DSR Error Codes

I/0 errors detected by the TTS software are always indicated
by BASIC in the following format

# I/0 ERROR xy [IN 1111

The digits “xy" indicate the type  of ervor that has

occurred. Tha first digit (x} indicates the I/D call at which
the error occurred. The following I/0 rvoutine <codes can be
givan

O error in OPEN routine
;s error in CLOSE toutine
2 error in READ routine
32 erTor in WRITE routine
The other I/0 codes are not supported by either SPEECH or
ALFPHON DSR. In addition the SPEECH DSR does not support the READ
routine, .
The second digit (y) indicates the type of I/0 error that

has occurTed. Out of the & different possible codes, only the
following are supported by the TTS DSRs

(9]

The specified device could not be found

BAD OPEN ATTRIBUTE ~ one or more QOPEN attributes were
illegal, or didnt match the devices characteristics.

)

ILLEGAL OPERATION — indicates that an unsupported I1/0
routine has been called (like for instance RESTORE}.

L)

o

OUT OF EPACE - the internal buffers werent big enough to
hold the allophone string generated by the text teo
speach translation, or the generated string was bigger
than 254 bytes, and a READ operation was attempted on.
the ALFHON davice.

& DEVICE ERROR - the TTS devices couldn’t find ¢their
internal buffers. Usually indicates either hardware
arrer, or a program that removes the internal buffers to
obtain more VDP space.

TI INTERNAL DATA 2-6
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SECTION 3
Direct Allophone Access
The TTS software alsoc provides for direct access to the
allophone part of the system, for those programmers wanting teo

experiment. with n2w sounds: special words atc.

This direct allophone access is provided through a second

device, called “ALPHON". Although this device can be used
totally seperate from the “SPEECH" device, there are some cross
links between the two devices. All the details rTequired to

operate the ALPHOM device, are discussed in the following
paragraphs.

3.1 ALPHON dewvice

The ALPHON device can be used in combination with the SPEECH
device to obtain an allophonic transscription of any standard
english text. A second mode of operation is the '"stand alone"
mode, in which the wuser <can directly experiment with fhe
allophones.

In order fo obtain 3 transcription of english text, the user
has to output the text via the EPEECH device. and then input the
allophonic transcription through the ALPHON device. Fer more
details please refer to the paragraph about ALPHON INPUT.

J.1.1 OPEN commandg.

The ALPHON device can be opened in the following way

OPEN #»x . "ALFHON", INTERNAL

Al!l other paramete 5 are default. The ALPHON device will use 20595
byte records, nlzss otharwisze instructed. Like the SPEECH
device, all other datauvlt modes are rveguired, 1i.e. the full OPEN
statement would look like
OPEN #yx: "ALPHIN", INTERN2L, SEQUENTIAL, VARIABLE

The access mode specifisr (UPDATE, OUTPUT., INPUT or APPEND) is
nct Testricted to0 any specific modsa. All modes are supported,
with APPEHD modz yizlding the same result as OQUTPUT mode.

The data—-formst hss to be specified as INTERNAL, since the
BASIC has no means of reading in binary data in DIEPLAY format,
without interpreting characters like “,* and the quote mark
itself. '

TI INTERNAL DATA a1
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3. 1.2 PRINT command.

The PRINT command expects one string of allophone codes.
Please note that this makes fthe construction

PRINT #i:.CHR%(22})i CHR$(3&)

look like only gne allophone (#22) to the ALPHON device. I+ the
user wants to give more than one string argument to the ALPHDON
device, the individual arguments should be concatenated using the
“%* pperator. The construction '

PRINT #1:CHR$(22)%CHR$(56)

would therefore give the expected result.

3.1.2 INPUT command

The INPUT command can be wused to input allophonic
transzcriptions of phrases that have been previopusly output,
eithar through the CSPEECH device, or through the ALPHON device
itself. The INPUT command will always give the most recent
allophone string spoken by the speech module. As an example.
consider the following piece of code

1006 OFEN #1: “"SPEECH", DUTPUT

110 OPEN #2: "ALPHON", INTERNAL

120 PRINT #1: "I aM THE T I HOME COMPUTER"
130 PRINT #i:"HELLO"

140 INPUT #2: A%

180 FPRINT #2: A%

After the execution of line 140, +the string wvariable A% will
cont=sin the allophonie transcription of the word "HELLO", which
waz the most recent phrase spoken by the speech madule. Line 150
will subsegquently pronounce that phrase again.

The given alliophone string will also include some special
¢ which are wvzed to get inflection in a phrase, These

CCcogz
gpzcial codes are dezscribed in appendiy B. In general, all codes
abgove 24& are reszrvad for spescial functions.

4s an examples of what can be done when wusing the special
function codes and direct allophone access, please €ry the
o

following little

OPEN #1: "ALPHON", INTERNMAL

SE=CHREE (32 LCHAE (4P 32CHRE(252)
AS=CHRE (252 JRCHR$(I0IXASACHRS (I3 ) &A
As=ALCHRE (35} LCHR$(E7)

PRINT #i: A%

Pb b g e
42 L) B o~ O
S B ]

oo

Thiz was our first example of a8 singing computer, using permanent
pizch modifiers and direct sllophone input.

0]
i
L%}

TI INTERNAL DATA
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3.2 General restrictions for ALPHON

The ALPHONM device has some restrictions in the codes 1t will
accept. These restrictfions are

i. The unit will stop speaking on any illegal allophone

code, i.e. the codes between 128 and 247 inclusive.

2. Illegal pitch codes {(codes » 63), will be masked off to
& bits, i 2. tode &4 1s being mapped into code O
again.

Z. Slope paramsters are always accepted, but are adjusted

if they would cause pitch problems using the standard
contouring algorithms.

4. If more then one primary stress point per phrase- is
given, or i¥ the number of secundary stress points
indicated in the “start phrase" code (250} is
incorrect. the boundary checking algoarithms may not
wark properly., in which case the pitch may cross O or
&3. Eoth trossings will result in squeeking noises.

TI INTERNAL DATA 3-3
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3.2 Allophone tode descripfion

This paragraph gives a3 short description of the allophone
numbers currTently assigned, and the sound associated with them.

Allophone. Description Allophone Description

1 - AE1 as in ".A.dditian" 41 - ODR2 as in "P.opor. ly*

2 - AEIN as in “. A nnuity® 42 - OR2 as in "H.or.se"

2 - AH1 as in "Delt a 43 - OW2 as in "B.oa. t"

4 - AHIN as in . O n timse® 44 - U2 as in "Sh. oo. t"

S - AWl as in ", Au. tonomy" 45 - UH2 as in "H u.t"

& — AWIN =35 in “An.o. . nimity" 446 - WU2 as in "“B. oo. t"

7 - E1 s in " E.liminate® 47 - AE3 as in "H a.d"

£ - EIN as in ".E. nough" 48 - AH3 as in ". 0. dd"

? - EHI1 as in "Cont.e. xt*" 49 - AI3 as in “H. i.de"
i¢ - EHIN as in “Anci.e nt" 50 - ARZ as in "“C.a.rd"
11 - ERIN as in "West.e.rn" 51 - AU3 as in "L ou.d"
i2 - It as in "Synth.e.s.1.s8" 52 - AW3 as in "S. a w"
IZ2 - IiN as in “. I, nane*” 53 - E3 as in "S ee.d"
i4 - 001 as tn “7.oo. k aon" 54 - EELL as in "“H.eel. "
13 - OWIN as in “D. o. nation® 53 - EER3 as in "H.ear."
14 - U1 55 in “Ann. g al® 54 — EH3 as in "S. ai.d"
i7 — UIN as in " U nigqus" 57 - EHR3 as in "Th.ere. "
I8 - UHt as in ". A baove" 58 - EI3 as in "D ay. "
19 -~ UHIM as in “Instr. u. ments® 59 - ER3 as in “H, ear.d"”
20 - UHMIN  as in "YU . ndernsath® &0 - I3 as in -"H i.d"
=i - Y1 as in "Reos. e . s" &1 - ILL as in “"H ill.*®
22 - YiN as in "Easem.=. nt" &2 — ING2 as in “Th.in. k"
25 - ERI1 2% in "Seesk.a. v" 632 - 0OI3 as in “B.oy. "
24 ~ 0Oldi az in “Rati.o. " &4 - 003 as in "C.oy. Id"
23 - Y2 az in “Funn.y. " , 65 - OCR3 as in “P.oor. ™
=4 - AE2 ag in "H. a. &" &5 — OR3 as in “"C.ore. "
=7 - AHZ as in "“H.o. t" &7 — DW3 as in "L ow. "
Iz - A2 as in "H oei.ght" &5 - U3 as in "Sh.ge. "
237 ~ ARZ as in “C.a rvt*" £ = UH3 as in "M.u. d"
Zo - Aalz as in “H. ou, 2" 7o o= ULl ss in “Sk.wuwli. "
Zi - AlE as in "E.ou. ght" 7i — UHL as in “P.ull. "
zZ - EZ as in “"H.ea. t" 72 — UU3 as in “M. oo.n"
2Z - eEERZ2 a&s in "P.ie. rce" Ta = b as in “. L. ike"
4 - EH2 as In “"Z. e, t¢ 74— L as in "Bow. 1. "
ZE - EHR2 as in "Th. 2. rapy" 75 — LL as in "Aws, ol o
Zes o= BEEE @s in "T. 3. he" 76 — M as in ". M. ay"
27 - ERZ as in “Ho oy, rt" 77 - MM as in "Hu.m. "
S = 1 a% In ", I. ssue® 78 - N as in “.N ice"
= - g1z sz in “Ch. o1 ca” 7% — NM as in "S5 ne. "
47 - 4Do=Z as in "C.oo. k¥ EC - NGi as in “"Thi.n. k"

TI IHTERNAL DATA S=4



Taxt to Speech Users Guide Direct Allophone Access

Allophone Description Allophone Descripfion

B1 — NG2 as in “Thi.ng. " 111 - 7T as in “S. t. ake"
g2 - R as in “.R.eal" 112 — TH as in *". T.ie"
B2 - W as in ". W itch" 113 - TH- as in “"La. te
24 - WH as in ". Wh, ich" i14 - CH as in ".Ch.ur. ch.
BS - Y as in ".Y.ou" 118 - F as in ".F.at"
B4 — B as in “. B.ad" 11& - FF as in "Lau. gh. "
g7 - BB as in "Da.b. " 117 - HI as in “.H. it"
B - D as in ".D. ig" 112 - HO as in Y. H. ome"
g - DD as in “Bi.d. " 119 — HUH as in “.H. ut"”
SC - Gi as in “. & ive” 120 - 8 as in “.S. eem"
Fi - G2 as in ". G o" 121 - 8§ as in “Mi.ss. "
22 - GG as in “"Ba.g. " 122 - SH "as in ".Sh. ine"
2 - J as in “.J ug" 123 - SH- as in "Wa.sh. "
24 - WJ as in "Bu.dge. " 124 - THF as in ".Th, ing"
PSS - THV a3 in “. Th. is" 125 - THF- as in "Wi. th. “
QL - THV-  as in “Clo. the " 124 - Pausel  <short pause’
27 -V as in ". V¥ ine"” 127 — Pause?Z <long pause>
e - W as in "Li, 6 ve.®

8 - 2 as in “.Z. og"

IGh - 21 2s in "Doe.s. "®

101 - ZH as in "A_ z.ure"

162 - ZIH- as in “Eei. ge. "

102 - K2 as in “"S. k. ata"

163 — KH as in " . C. ase"

103 - KH- as in “Ma. ke "

i0s — KH1 as in " K. eyg"
107 - KH2 as in *.C. ough"
icg - P as in "S.p. ace"
163 — PH as in ".P. 18"
1id - PH- as in "KNa.p. "™

L
i
n

TI INTERNAL DATA
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AFPENDIX A
Speech Contouring Algorithms

The TTS system uses a pre—defined set of rules to translate
secondary and primary stress points into pitch variations. This
appeandix will give an explanation of how those rules interpret
the stress points, and what offects stress points have on the
pltch in a phrase.

Sentence profiles can be subdivided into two major groups
1. Falling phrase mode
2. Rising phrase mode

Typically a rising phrase mode OCCUTS in sentences
terminated by a “, " pr a “?'. The falling phrase mode prevails

in any other situyation.

Stress points ars only used for wowel allophones, These
allophones are =211 groupsd in the range 1 through 73. All the
gther allophones are not used #for sentence profiling. Future
praofiling algorithms may start vusing these allophones too

howsver.

A.1 Ealling Phrazs Mode

& falling phrase centers oaround a falling pitch on the
primary stress point. If the primary stress point is followed by
one or more secondary stress points. the pitch on the primary
stress point will f211 from 20%W above the average pitch level,
bsck to the average pitch lewvel (soe Figure A-1).

+20% HAN
+15% PN
{ ‘ i
: H e : \
boesTage | TP o \ H N
H i i
~10% £ o b o
S 5. s 2. P.S 8. 5 S 8.

Tigure A-1 ESscondary Etress after Falling Primary Stress

TI INTERNAL DATA A-1
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If the primary stress point is the last stress point in the
phrase, the pitch on this point will +fall from 10% above the
avarage pitch level to 15% below average pitch level (see Figure
A-2}.

+135%
+10%
+ I%
Avarage

- A
. - ma
—— -

-_—

-

~10% _ N
~15% _ \i

S. 5. S5 S. 8. P. E.
Figure A-2 No Secondary Stress after Falling Primary Stress
Notice that in both cases the default pitch level after the
primary stress is lowered by 104

The secondary stress points before and after the primarg
strass point are treated in exactly the same way for falling

phrasze mode. The first secondary stress point 1is always
positioned 154 above the default level. Any further secondary
streszs points are spread out evenly between a 154 raise and the
default level. E.g. for two stress points the first ons will be

15% above default level, and the s=zcond one 7. 8% above default.

#. 2 HRising Phrase Mode

A Tisihg phrase., like a falling phrase, is «centered around
the primary stress point. As  the nams already implies, the
primary stress point will follow a rising contour. However, if
ths primary strezs point is followed by one or more wvowsls, the
Tising contour is spread out over all the wvowels following it
(exz Figure A-32:, starting st the default level far the primary
stra=¢ point itself, and snding at 15% above the default level
for the last wouwsal

+15%
+10%
-+ 5%
AvsTage

- ma

Vowsal Vouwel

5. 5 L

i}

Figure A-3  One or more Vowels after Rising Primary Stress
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If no wvowels are #following the primary stress point, the
primary stress point has & gradval upswing, starting at a level
- 10% below the. current defauvlt level, and rising to a level 135%
abowe the current default level (see Figure A-4).

+15% :
+10% ! ] /
+ 5% ; g £ ' /
AvaTage __. ¢ P : ! o i !
: L/
~10% v/
5. E. 8. 8. S 5 pP. 8.

Figure A—-4 No Yowels after Rising Primary Stress
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APPEMNDIX B
Inflection Codes

In general, the allophone code space is subdivided into two

aresas. The first one, ranging from the numbers 1 through 240, is
the actual allophone range. At the moment .only 127 out of those
240 codes are actually uvsed.

The second range, from 241 up to and including 255, is  wused
for special funcition codes. Each special function has up to two
additional bytes associated with it. The remainder of this

appendix is wused to describe the codes currently used.

Secondary sftress point. Cepending on the state the
stringer is in, the stress point will either be given
the current vowel pitch level, and the vowel pitch will
be incremented by a computed delta amount, or, after an
vpgoing primary stress point, the stress point will be
Taised one l=vel above thes current vowel pitch level.
and the wowsl pitch will be decremented by the computed
delta amount

Y
dn
i}

Sentence bra2ak code. Resets parameters to default
values givan by "//% rvecord in SPEECH. SPEECH
initially starts out with the default values PITCH = 43
and SLOPE = i28 (422

)
i
0

Thise code is +fallowed by two parameters: the
number of szcondarty stress points before and after the
primary sftress point respectively. I+ the primary
stress point is a vising (question mark) stress, the
second paramater indicates the number of vowels after
the gprimary =% 3 point, If the first parameter has
either of the v 254 or 255, the second parameter
will! indicsta t al number of wvowels in the phrase.

for the first parameter
& cshould have a rising
vely. This tendency is
1s, and slopes over 15%
rameter in the "//" record

tir
gr  Ffalling ftendanoy te2
spresd osut over at least
a¢ indicatsd by the slop
in SPEECH,

i
51l

ape parvametsr. The byte following this
the new siope parameter to be uvsed. fs

indicates Z2 times the actuval slopse
u  for fractional values of the slope.
pg parameter should be selected ¢to be
C%4 of the pitch paramster.

Mew defauilit
code indic.
ususl, the
value, to
Normally the
approximatsly

UL
VU S ]
i

Wb O
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New default pitch parameter. The byte +following this
parameter indicates the new default pitch level to be
used. MNotice that this pitch level is only wvalid for
the current phrase. Permanent pitch level
modifications have to be made wvusing the "//" record
option in SPEECH.

L]
on
RJ

)
o
0]

Rising pitch contour. Used for question type phrases
at primary stress point, Will cavuse the next allophone
te be gradwally raised in pitch, starting at a -10%
level, to a +15% level.

If no vowels are +following the primary stress
point, as indicated by the most recent 250 code, the
allophone will be put at the standard pitch level, but
the vowels following the stress point will be contoured
along & gradually rising slope. starting at the current
level (with the current stressed allophonel: and rising
to a +15% level,

234 Falling pitch contour. Used for standard type phrases
at primary stress point. Will cauvse the next allophone
to be graduvally lowered in pitch:, starting at a +15%
level 1if no secondary stress points are following, or
at a +20%4 level if secondary stress points are
following the primary stress point, as indicated by the
most recent 2590 indicator. The contour will always
£311 over a total of 25%, which equals 2.5 times the
indicated siope wvalue. '

" Temporary pitch level modification. Will modify the
pitch level of the allophone following it to the level
indicated in the second byte. This is wuwseful in
special appiications like singing computers etc.
although most of the effects can also be accomplished
by using the permanent modifier code 232.

3
Lot
5]
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