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Dr. A. Ronald Elliott • 
Head, System Implementation Techniques 
Directorate of Data Systems 
Department of Communications 
Government of Canada 
Ottawa, Ontario 

Dear Dr ,  Elliott: 

Re:  Contract 02SU.36100-5-0613 
 Serial OSU5-0129 

theCench Spellex< 

It was a great pleasure to talk with you in Ottawa at the 
CMBES Conference and later meeting and talking to you and John. 
Crysdale and Jack Hobbs mainly about French Spellex. I appreciated 
your offer to waive the deadline date on the contract. 

There was much confusion  in  my laboratory on my return to 
UBC. Much havœseemed repeatedly to appear in the shape of destroyed 
computer programs and mutilated programs traceable, in part, to the 
computer failures late 1975. The situation was not improved by my 
finding that the work with French was only partly completed. However, 
some order seems now to reign, and I am pleased to include a Final 
Report on French Spellex with many details, and a tape recording of 
the synthesized French alphabet sounds and other sounds. I have been 
informed through Dr. Spratley and Ms Kouri that the contract deadline 
has been extended until the 30th October. I assume that this was 
your work. Many thanks. 

The Final Report enclosed gives some details firstly through 
a photograph of the hardware built for French Spellex. (Appendix 1). 
This cari  be made operable using the English ROM's. As I explained 
earlier, the award did not permit us to have ROM's made for French. 
The report contains circuits. The 8080 assembly language program is 
available. The report touches on many aspects of recording the French 
data and storing it in the PDP 12. The tape recording of the sounds 
was made directly from the PDP 12. 

I hope when you listen to your tape recording you will make 
an assessment of the sounds you hear. The Report contains an informal 
assessment of quality and it might be of interest to compare your 

• later assessment with the report' s. (Appendix 4). The key to the 
recording is contained in Appendix 5.  1  would be very interested to 
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correspond with you on your impressions of the quality. The tape re-
cording was made with a Scully tape recorder on a full-size reel. It 
has been my rather sad experience that cassette tapes exhibit pro-
nounced "printing" effects. We thought that a full size tape would 
Present a better case for Spellex than a cassette. 

My feeling is that the French sounds now recorded are 
intelligible and  probably higher in quality than the English sounds 
recorded by Dr. Suen. They represent a set which I would be quite 
happy to place in ROM's, but I think we could do better. We have 
gained much experience in the techniques for this synthesis especially 
recently.  1  think that a completely fresh set of recordings might 
have interesting results. I plan, therefore, to make a completely 
new set of French recordings working from utterances made by a CBC 
announcer. Our previous work started with recording 40 words uttered 
by a student. We should be able to make the recordings and process 
them quite rapidly. I estimate that we should have a further set of 
French data sounds ready for Christmas. I would like to send them 
to you for evaluation. 

I must await the results of this further work before I 
attempt to persuade you or John Crysdale or Dr. Hopps to support us 
in any way to encapsulate the phonemes for French spelled speech 
(and French Speech) in ROM units. 

look forward to hearing your reactions to the tape 
recordings and any other matters. 

Many thanks for your kind handling of this affair, 

Yours sincerehr, 

si 

Encl. 

• 
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1. Introduction and  Summary  

111,
The conclusion of the project FRENCH SPELLEX was somewhat drawn out 

because of computer breakdown for 2 months in 1975 and other matters referred 
to in previous correspondence: see letters to Dr. Elliott April 2, June 8, 
1976 and Dr. Elliott's reply of June 12, 1976. 

This report gives details of what was accomplished to make a hard-
ware version of SPELLEX for French-speaking blind. Circuits are included. 
Essentially new ground was turned over in the recording of French Spelled 
Speech in digital form. This report is accompanied by a tape recording of 
the French Spelled Speech which will give some idea of the quality obtainable. 
Preliminary evaluation by a phonetician and by the French speaking engineering 
research assistant, Mr. Chu, last working with the project, are included. 

2. Hardware - called SPELLEX III 

The terms of reference of the DOC contract as accepted in my letter 
of June 23, 1975 were to make a hardware unit for SPELLEX and to record the 
data for French Spelled Speech in the PDP 12 computer. Using the latter as 
a data store, it should be possible to operate the hardware unit to produce 
spoken Spelled Speech. 

The SPELLEX III is shown in the photograph of Appendix 1. Three 
circuit boards in the foreground contain parts for a complete generator, 
power supply, etc. These circuit boards are normally housed in the box shown 

111, 
 in the background. The circular hole on the side of the box is for the loud-

speaker. The design is centered around an 8080 microprocessor and a complete 
speech generator is contained in the most right-hand board. The left hand 
board contains the power supply and the loudspeaker. :ehe-een.t=4,1-boa-een.... 
taIns-the-p-owe-r-Gup-ply-a-134-4:he-leu-d ,speeke-r. The centre board contains the 
data acquisition and processor circuits for accepting, storing and replaying 
data from a typewriter. The provision of a typewriter was not included in 
the cofitract. 

• Full details of the circuits for the boards are given in Appendix 
. The program for the 8080 is available. * 

3. Recording Data for French Spelled Speech 

Data for French speech can be analysed and recorded in the PDP 12 
using programs developed in the first place for English speech. The first 
work was done'in the summer of 1975 by Guy Paquin - a French-speaking Elec- 
trical Engineering student: subsequent work has been carried out by Mr. 
T.K. Chu, a French-speaking Research Assistant in Electrical Engineering. 

Guy's task was to select and then record 29 words from which the 
French phonemes would be extracted (Appendix 3, page 1). The recordings 
were made using a Brun & Kjoer condenser microphone and a high-quality 
Scully tape recorder. The tape recorder was later connected to the PDP 12, 
and the words were played into the 10b analog input port of the computer. 
The computer stored the words in digital memory. One word was then recalled, 

111, 
say "lit". The "it" part of the word was cut away using a "trimming" program, 
and the phoneme, initial place /1/, was isolated. Further compression of this 
phoneme took place and a small fraction of this data was finally stored using 
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techniques described by Suen and Beddoes. This data was sufficient to recons-
titute the phoneme. The saine  processing  techniques. were carried out to 
obtain 29 basic phonemes, (Appendix 3, page 1). The last 3 entries were omitted 
but could be included in any set which would attempt to synthesize speech rather 
than just spelled speech. 

The spelled speech letter-sounds, number-sounds, and abbreviations 
for the punctuation are listed on pages 2 and 3 of Appendix 3. These rules 
were suggested by Guy and slightly modified in later work by Mr. Chu. 

There is an art to using a tape recorder and further art in trimming 
away parts of data. There were rules to be discovered. Due to deficiencies 
in these three areas, many of the spelled speech sounds made by August 1975 
were distorted. Some of the words for punctuation, especially, were grossly 
mistimed. Mr. Chu was assigned the problem of improving the quality: he 
was also expected to assist with the hardware design. 

With respect to the phonemes, he made a thorough study of the PDP 12 
programs and found some flaws which affected the quality. In particular, he 
was able to minimize distortion which was due to round-off error. He then, 
starting 2 months ago, retrimmed the words and derived a fresh set of phonemes. 
They now probably represent a performance which is limited only by the quality 
of the recordings made on the tape recorder. 

4. Comments on the Quy  of French Spelled Speech 

The French data was used to produce 57 words corresponding to French 
Spelled Speech. These are directly accessible from the ASR 33 teletype machine. 
Accents such as 	' and " are stored in the program but were not made accessi- 
ble. The sounds are listed in Appendix 4 and opposite each entry is an in-
formal estimate of quality made by a phonetician and by Mr. Chu. The esti-
mates are to a four point scale and range from Excellent down to "To be im-
proved" or Poor. Generally, long words were more easily perceived than short 
ones. The alphabet symbols were generally monosyllable but the number of 
"excellent"  entries was only 6 for monosyllable words. With 3 syllables, 
there were 3 "excellent" entries from a total of 7 tri-syllable words. 

The quality of the French speech is demonstrated by the enclosed 
tape recording, and the key to the recording is given in Appendix 5. 

5. Conclusions  

The quality of most of the alphabet sounds seems at the least ade-
quate in terms of being intelligible: there are quite a number of sounds 
which are very good. A novice may perhaps hear "elan" for !, but he should 
be easily taught or persuaded that what . he hears is really a dialect form of 
"excise. We do not anticipate that the French blind would have difficulty 
adjusting to this brand of French. Thus, we think that the set of sounds on 
the tape would represent a serviceable group. 

However, we are at a point where further improvements in quality 
could be made. We have the experience, and we have identified some of the 
problems and have solutions in the preparation of French sounds. One thing 
is obvious. The first set of sounds must be very good. They must not be 



• 

• 
vv 

-4- 

so faint as to be masked by the noise in the tape-recorder nor close to dis-
tortion: blowing on the microphone on the plosives is difficult to avoid. 

111, 
Thus we suggest that a further set of originals should be made by trained 
announcers from the CBC. Perhaps we should have done this at the start. From 
this new set of words, we would prochice a set of phonemes. Depending on the 
results of this work, I should like to raise, possibly by January 1977, the 
question of further funding. An amount of about $10,000 would be needed to 
encapsulate the French data in ROM's which would then plug directly into the 
sockets provided - Appendix 1 shows these sockets presently occupied with 
ROM's for the English Spelled Speech. The main cost would be to make the 
masks for the ROM's: the actual ROM chips cost only $25 each in quantities of 
10 or more. 
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PHONETIC SYMBOLS  

papa 

tout 

cas ,- 
/ bebe 

d 	 dos 

g 	 Lai 

s .  
fin 

son 

chat 

va 

zero 

juge 

m 	maman 

nez 

• gagne 

1 	lit 

rose 

oui  

; 
. 	 i 

Éres..,,=Q-..,e L I 
Appendix 3 

1 
1 
1 
1 
I , 

' 

lui 

bien 

lit 
Ir ete 
lait 

a 	 patte 

y 	 lui 

D 	 le 

( VS 	 deux ) 
( oe 	heure) 

loup 

o 	 rose 

D 	 robe 

a 	pete 
fin 

dans 

mon 

ce 	brun 

• 
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FRENCH SPELLEX 

ALPHABET  

A 	a 

• be. 

• se 

D de 

• cf  

G âe 

H a S 

• Ka 

• el 

• EM 

• en 

0 

• pe 

NUMBER  

1 

2 	on (cm)) 
3 	trwa 

4 	Katr 

5 	séK 

6 	sis 

7 	set 

8 	yit 

9 	ncef 

0 	zero 

• eR 

eS 

T 	te 

• Y 

3 vo 

• dubl Dye 

X 	iks 

Y 	igrek 

ZEd 
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PUNCTUATION  &  SYMBOLS  

• point 	 pwè 

› 	 virgule 	 virgyl 

; 	 point-virgule 	 pwC virgyl 

: 	 deux-points 	 dB pwC 

- 	 tiret 	 tire 

? 	
A... 

interrogation 	 éterogasi 

1 	 exclamation 	 ckslam 

ti 	 guillemet 	 giDme (gijmc) 

# 	 numéro 	 nymero 

$ 	 dollar 	 dolar 

% 	 pourcent 	 pursâ 

& et 	 e 

1 	 apostrophe 	 . apostrf 

( 	 parentasê  gauche 	 parâ guor 
, 

) 	 parenthèsê droit 	 parâ drwat 

* astérisque 	 asterisk 

= 	 égale 	 egal 

+ plus 	 plys 

< plus petit 	 plys pDti 

> plus grand 	 plys grâ 

• 
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1 	endix COMMENT 

r---,  
ALPHABET 	Excellent 	Good 	Acceptable 	To be improved 

A 

B 	 / 

c 	 / 

D 	 V' . 

E 	 / 

F 	 / 

G 	 / 

H 	 excellent combination 

I 	 I/ 

J 	 / 

K 	 / 

L 	 I  

› 	
M 	 / 

N 

o 	 / 

P 	 / 

Q 	 J 	 due to good U 

R 

S 

T 

U 	 I/ 	 good phoneme 

, w, 	 I/ 

X 	 I/ 

Y 	 / 

0— 	Z 	 I/ 



COMMENT 

ACTUATION & 
AI S 	)0L 	Excellent Good Acceptable To be improved 	 • 

, 	 . 
. 	point 	 V 	• 

, virguille 

; point-
virguille 

: deux points 

' trait 

- tiret 

! Exclam  I  good combination 

" guillemet 

# numero 	 V 	 good phoneme & combination 

$ dollar 

% pourcent 	 V 

good phoneme 

apostrophe 

( parent- 
gauch 

.) parent- 
V droit 

* asterisque 	V 	 good combination 

= égale 	 V 

+ plus 	 V 	 good combination ' 

? interroga- 
tion 	 V 

plus petit 	V 	 good combination 

.> plus grand 	 . 	good.combination 

The excellent sounds'from FRENCH SPELLEX due to the credits from: 

11, 
1) good phonemes, 	 . . 
) the beginning and the end of the concatenated phonemes are matched, 
) the word itself is easy to be recognized. 

With continued effort, ALL sounds could be improved to be very close to the originals. 



COMMENT 

NUMBER 	Excellent 	Good 	Acceptable 	To be improved 

1 	 V 	 sound from single phoneme 

2 	 V 
_—__ 	  

3 	 / 

4 	 / 

5 	 / 

6 	 V 	 good combination 

7 

8 	 V 

9 	 V 

0 	 V 	 good combination 

• 
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THE UNIVERSITY OF BRITISH COLUMBIA 
VANCOUVER 8, CANADA Appendix 5 

111, 
DEPARTMENT OF EL ECTRICAL ENGINEERING 

Oct.18/1976 

FRENCH SPELLEX RECORDING 
************************ 

The recording is aVided into 4 parts: alphabet,number,special 
symbol & punctuation, and spelling examples. 

Part one : alphabet 

each letter is repeated 3 times 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
. 	. 

Part  two : number  

each  number is repeated 3 times. 

1 2 3 4 5 6 7 8 9 0 

Part three : special symbol & punctuation . 	 . 

11I/ 2 

ach character is repeated 3 times. 

.): point 	; 	(,): virgule ; (;) : Point-virgule ; '(.:) :deux-points ; 

(-): tiret 	; 	(?): interrogation ; (!) : exclam ;(") : guillemet ; 

(e): numéro ; 	($): dollar ; (%) : pourcent ; (&) : et ; 
• ('): apostrophe ; ( ( ) : paren-gauche ; ( ) ) : paren-droit ; 

( * ) : astisque ; ( = ) : é.gale ; ( + ) : plus ;(<):plus petit ; 

(>) : plus grand . 

part four : spelling examples 	 . 

the SPELLEX ITSELF will first say the word , then spell it out, 
then say the word again . This is repeated twice . 

+ PLUS 
< PLUS PETIT 
> PLUS GRAND 

EXCLAM 
* ASTERISQUE 
% POURCENT 
e NUMERO 

IIIP'his is the end of the recording . 
******************** 
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NOM DE L'EMPRUNTEUR 

I.  Gouvernement du Canada 
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