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(57) Claim
1. A voice language translator for translating words spoken 
by a user in one language into spoken words in another 
language, said voice language translator comprising:

language storing means to store, in digital form, words 
and phrases in at least two languages;

voice recognition means to receive audible words spoken by 
a user and create corresponding digi 'al voice patterns;

voice producing means to receive digital voice patterns 
from said vCice recognition means and produce corresponding 
audible words; and

programmable control means connected to Said language 
storage means, said voice recognition means and said voice 
producing means, said control means being programmed to 
translate words spoken by a user in one language into spoken 
W&rds in another language by controlling the operation of said 
language stefag® means, said voice recognition means and said 
voice producing means, said programmable control means 
including a training mode of operation and a translate mode of 
operation, said training mode of operation training said voice 
language translator to understand words spoken by a user in one 
language by instructing a user to speak a series of words 
stored in said language storage means and storing in said 
lanquage storing means the digital voice patterns produced by 
said voice recognition means in response to said user speaking 
said series of words, said translate mode of operation
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translating words spoken by ;.aid user into another language by 
comparing the digital voice patterns, produced by said voice 
recognition means when said user speaks, with said digital 
voice patterns stored in said language storing means and using 
the results of said comparison to read corresponding words in 
another language stored in said language storing means and 
apply said corresponding words to said voice producing means.
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VOICE LANGUAGE TRANSLATOR 
Technical Area

This invention is directed to language translaticn and, 
more particularly, a voice language translator for translating

5 words spoken in one language to spoken words in another 
language.

Background of the Invention
In recent years, travel between countries for both 

business and pleasure has increased dramatically. One 
10 difficulty associated with intercountry travel (which also 

forms an impediment to increasing such travel) is the language 
barrier. More specifically, the countries of the world are 
inhabited by people who speak a wide variety of different 
languages and dialects, only a few of which are understood by 

15 even the most sophisticated traveller. The difficulties 
associated with reading documents in a foreign language, and 
conversing with another who does not understand the speaker's 
language and whose language the speaker does not understand, 
creates the language barrier referred to above.

20 As computer systems have gained in power, as a result of
increases in processing speed and memory capacity, more 
attention has been given to using computers to translate 
written words from one language to another. Unfortunately, 
while some notable success has been achieved in this area,

25 little attention has been given to the use of computers for 
voice translation, ie. to translate words spoken in one 
language to spoken words in another language. As a result, 
travellers have been forced to continue to rely on a language 
dictionary or foreign phrase book. While convenient from a

30 size point of view, language dictionaries and foreign phrase 
books are extremely difficult and time consuming to use, and 
require both memorization and annunciation skills. The present 
invention is directed to overcoming the foregoing and other 
problems associated with translating spoken words from one

35 language to another. More specifically, the invention is 
directed to providing a voice language translator suitable for 
implementation in hand-held size that rapidly and accurately 
translates words spoken by a user in one language to spoken 
words in another language.

Summary of the Invention
In accordance with this invention, there is provided a
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voice language translator comprising:
language storing means to store, in digital form, words

and phrases in at least two languages;
voice recognition means to receive audible words spoken by

a user· and create corresponding digital voice patterns;
voice producing means to receive digital voice patterns

from said voice recognition means and produce corresponding 
audible words; and

programmable control means connected to said language 
storage means, said voice recognition means and said voice 
producing means, said control means being programmed to 
translate words spoken by a user in one language into spoken 
words in another language by controlling the operation of said 
language storage means, said voice recognition means and said 
voice producing means, said programmable control means 
including a training mode of operation and a translate mode of 
operation, said training mode of operation training said voice 
language translator to understand words spoken by a user in one 
language by instructing a user to speak a series of words 
stored in said language storage means and storing in said 
language storing means the digital voice patterns produced by 
said voice recognition means in response to said user speaking 
said series of words, said translate mode of operation 
translating words spoken by said user into another language by 
comparing the digital voice patterns, produced by said voice 
recognition means when said user speaks, with said digital 
voice patterns stored in said language storing means and using 
the results of said comparison to read corresponding words in 
another language stored in said language storing means and 
apply said corresponding words to said voice producing means. 
The voice language translator is preferably suitable for 
implementation in hand-held size and includes:
display system (which may be optional);
cartridge(s); a voice recognition module; a voice synthesizer; 
a speaker; a microphone; and a programmed central processing 
unit (CPU). Prior to use as a translator, the voice language 
translator is "trained" to the voice of a user. The level of 
training required in a function of the degree of speaker 
independence in the voice recognition circuit. More 
specifically, prior to use as a translator, the programmed CPU 
sequentially displays, or speaks, in the user's language, a

a key pad; a 
a language

35



series of words and phrases stored in the language cartridge 
along with instructions to the user to speak the words or 
phrases as they appear. When the user speaks the words or 
phrases, the voice recognition circuit produces a digitally 
coded voice pattern that uniquely identifies this way in which 
the user spoke the word or phrase. The voice patiews produced 
by the voice recognition circuit are analyzed and stored, 
preferably in the cartridge. Thereafter, when the user speaks 
a word or phrase, the output of the voice recognition circuit 
is compared with the stored voice patterns to determine the 
nature of the word or phrase spoken. The spoken words or 
phrases are used to locate equivalent translations stored in 
the cartridge. Strings of equivalent words or phrases are 
combined in a logical manner to create sentences, such as "Take 
me to the ... Paris opera house" in the translation (ie. 
foreign) language. Illogical combinations of words or phrases 
are rejected because they are not among the allowable 
combinations of words and phrases for which voice patterns have 
been stored. The logical string combinations of equivalent 
translations are converted to audible sounds by the voice 
synthesizer and emitted by the speaker. if desired, a visual 
display and/or an audible emission in the language of the user, 
can be made to occur before the translated emission takes place 
(or simultaneously with the translated emission) so that the 
user can be certain that the sentence to he translated has been 
accurately interpreted by the voice language translator. 
Visual displays have the advantage that they can include a 
foreign spelling of the sentence to be spoken.
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In accordance with further aspects of this invention, while the logical string 
combinations can be in various sentence forms, they are in the form of 
instructions, or questions requiring YES, NO, name, number or time answers. Still 
further, preferably, each instruction or question ends with a specific word that is

5 tonally and contextually unrelated to the instruction or question, such as 
PLEASE. The requirement that an ending term be spoken lets the translator know 
when the string combination to be translated has ended and translation is to 
begin. The ending term may or may not be translated. A select few single words, 
such as THANK YOU, GOODBYE, etc., may be included for translation without

10 the ending word restriction.
In accordance with other aspects of this invention, many of the words and 

phrases available for translation are stored in banks. Each bank includes a series 
of words or phrases falling in the same category, such as a series of related 
infinitive phrases (e.g., to see, to reserve, etc.), persons a traveler may want to

15 see (e.g., doctor, dentist, police officer, porter, etc.), or places a traveler may 
want to go (e.g., hotel, airport, restaurant, etc.). Alternatively, or in addition, the 
banks may include words or phrases a business person may need to create 
"business"-related sentences. The CPU program controls the voice language 
translator such that only banks containing words or phrases that can be combined

20 in a logical manner are accessible during translation. Banks containing illogical 
words or phrases are not accessible. For example, a bank containing food items, 
e.g., fish, meat, etc., would not be available when the introductory term is "Take 
me to . . . the", whereas banks containing destinations, e.g., hotel, airport, etc., or 
persons, e.g., manager, doctor, etc., would be available. Preferably, the voice

25 language translator has the capability of displaying a list of the phrases or words 
from available banks for use in instances where the translator does not understand 
a spoken word or phrase or where the user does not recall what his next options 
are. Also, preferably, in such instances a user can select the desired word or 
phrase by use of a cursor or highlight and add the selected word or phrase to an

30 instruction or question being assembled by actuating an enable key, or speaking an 
enabling word. This allows poorly trained words and phrases to be selected and/or 
words or phrases to be selected when background noise makes voice recognition 
difficult to achieve.

In accordance with still other aspects of this invention, the words or phrases
35 stored in the banks are chosen to be as phonetically spaced apart as possible. 

Further, a user is instructed to pronounce terms that sound somewhat similar
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(e.g., "a" and "the") in a dialectically distinguishable manner (i.e., as "a" and 
"the").

In accordance with yet still further aspects of this invention, the translator 
includes a backspace key the actuation of which eliminates the last understood

5 section of a sentence. Actuation of the backspace key when the words "Take me 
to . . . an . . have been understood would eliminate the word "an" and retain 
"Take me to", allowing the user to complete the sentence "Take me to the airport" 
without destroying "Take me to".

In accordance with yet other aspects of this invention, the voice language
10 translator can be operated to test "trained" words or phrases to determine if the 

voice language translator correctly understood the words or- phrases spoken duringΓ « fl ' : '
’’J the training sequence, or if the user correctly spoke them. If some of the words

«.«I or phrases were not correctly understood or spoken, the voice language translator
0 « «

can be operated to correct the erroneous training.
. ”1". 15 In accordance with other still further aspects of this invention, the voice

β ο β

β«"ο · language translator is operable to transfer "trained" voice patterns or other
° ° activation utterances from one translation cartridge (e.g., an English-to-French

cartridge) to another translation cartridge (e.g., an English-to-German cartridge)
«/«‘j in order to avoid retaining of the activation (e.g., English) utterances.
,20 In accordance with still yet other aspects of this invention, the voice

e t e , . '

language translator can be used as a training tool to teach a user how to speak 
"«J foreign language statements and can use the display to display the written

language equivalent.
As will be readily appreciated from the foregoing description, the invention 

. 25 provides a voice language translator. The unique way in which the voice language’ c -
translator combines banked words and phrases minimizes memory requirements 
and increases accuracy, making the voice language translator ideally suited for 
usable implementation in hand-held form. That is, using strings of combinable 
words and phrases rather than storing entire word/phrase combinations minimizes

30 memory requirements while maximizing the number of available translations 
because memory duplication is avoided. Restricting to banks the total number of 
patterns to be searched for acceptable words and phrases increases accuracy and 
reduces response time. More specifically, in essence, the voice language 
translator uses a hierarchy approach that combines "trained" words or phrases in a

35 logical manner to produce sentences (preferably instructions or questions) to be 
emitted in the translation (i.e., foreign) language. Depending upon the language,
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the nature of the sentence, and the desire to minimize storage duplication or 
activation utterance, the spoken words can be used to locate equivalent words in 
the translation language and the equivalent words combined, or the spoken words 
can be first combined into a whole sentence or part of a sentence in the language

5 of the user and the sentence or part of a sentence used to locate an equivalent 
sentence or part in the translation language. The latter approach minimizes 
storage requirements and can shorten activation utterances. The total approach 
maximizes the number of statements that can be formed and translated. Common 
phrases such as "where is" and "take me" can be logically combined with other

10 common phrases or words such as "a restaurant," "a hotel," "the train to," "Berlin," 
etc., to create sentences such as "Where is a restaurant?", "Where is a hotel?", 
"Take me to a restaurant.", "Take me to a hotel.", and "Where is the train to. 
Berlin?" Memory capacity and, thus, the size of a voice language translator 
incorporating the invention are minimized because many of the phrases and words

15 (e.g., "Where is", "Take me to the", "hotel", etc.) are combinable in different ways
to form different sentences. Because nonlogicai combinations such as "Bring me 
the hotel", as opposed to "Take me to the hotel", are rejected, embarrassment on 
the part of the user is minimized, if not entirely avoided. In essence, the system 
uses elements of artificial intelligence to determine the probability of correctness

20 of a combination, sometimes in combination with a knowledge of the context. 
Preferably, the portion of the cartridge memory In which voice patterns are 
stored is a random access memory the storage of which can be maintained by a 
small battery for extended periods of time such as a CMOS RAM. As a result, 
cartridges can be interchanged in the voice language translator without loss of the

25 voice patterns stored in removed cartridges. This not only saves the time to 
retrain for different languages, it also allows multiple users, such as a husband and 
wife, or members of a business group, to use the same voice language translator 
with different cartridges that have been "trained" to respond to the sound of each 
different user. In addition to voice translation, the voice language translator can

30 be utilized to help educate a user to speak foreign language sentences. All a user 
needs to do is speak and/or scroll to create a translatable sentence in his native 
language and listen to and repeat the translation uttered by the voice language 
translator or spelled by the display.

Brief Description of the Drawings
35 The foregoing and other features and advantages of the present invention

will become more readily appreciated as the same becomes better understood by
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reference to the following detailed description when taken in conjunction with the 
accompanying drawings wherein:

FIGURE 1' is an isometric view of a case suitable for housing a voice 
language translator formed in accordance with the invention;

5 FIGURE 2 is a block diagram of the major electronic subsystems of a voice
language translator formed in accordance with the invention;

FIGURE 3 is a key diagram for the functional flow diagrams illustrated in 
FIGURES 4-9;

FIGURES 4-9 form an interactive functional flow diagram illustrating the
10 control program of a voice language translator formed in accordance with the 

invention in combination with the interactive responses of a user of the voice 
language translator; and

FIGURE 10 is a flow diagram illustrating how a portion of the combinable 
words and phrases are "banked" in memory and the allowable paths between the

15 illustrated word and phrase banks.
Description of the Preferred Embodiment

FIGURES 1 and 2 illustrate a voice language translator formed in accordance 
with the invention. More specifically, FIGURE 1 illustrates a case 11 suitable for 
housing a voice language translator formed in accordance with the invention. The

20 location of certain control keys that form a key pad, and other external elements 
that interact with microelectronic circuitry mounted in the housing are depicted 
in FIGURE 1. The control keys are within thumb or finger reach of one hand 
without restricting use of the keys by the other hand. FIGURE 2 is a 
microelectronic functional block diagram illustrating the main subsystems and the

25 interconnections therebetween of a voice language translator formed in 
accordance with the invention. As will he readily appreciated by those familiar 
with microelectronic circuitry, FIGURE 2 is simplified in the sense that many 
subcomponents such as interface circuits, central processing unit (CPU) 
controllers, etc., are not illi·-.rated since such components and their functional

30 operations are well known, described in applications' notes and manufacturers' 
catalogs and are dependent upon the architecture of the particular CPU chosen to 
create a specific software-based microelectronic system.

FIGURES 3-9 comprise a functional flow diagram that illustrates both the 
program that controls the CPU of the voice language translator and the actions of

35 a user interacting with the voice language translator. Thus, FIGURES 3-9 form an 
interactive functional flow diagram. In order to avoid unduly complicating the
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flow diagrams, standard steps, such as depressing a specific key to escape from a 
lower level menu to a higher level menu at any time, are not shown in 
FIGURES 3-9.

The voice language translator case 11 illustrated in FIGURE 1 includes a 
5 base 13 and a flip-up cover 15 hinged to one end of the upper surface of the 

base 13. Mounted in the interior surface of the cover 15, i.e., the surface that is 
hidden when the cover 15 is closed, is a display panel 17. Preferably, the display 
panel 17 is a multiline liquid crystal display. In one actual embodiment of the 
invention, the display is a 16-line, 20480 pixel, 4 inch by 3i inch LCD graphic

10 screen display.
Mounted in the upper surface of the base 13 so as to be hidden when the 

cover 15 is closed is a key pad 20 formed by a plurality of control keys. The 
control keys include: a cancel key 19; a select key 21; a talk key 23; up, down, 
left and right cursor keys 25a, 25b, 25c, and 25d; a volume key 27; and, a contrast

15 key 29. Mounted in a handle 31 located along one edge of the base 13 is an on/off 
key 33, which forms a further element of the key pad 20. Some keys can be 
combined to create new activations. The handle 31 includes a strap that forms a 
loop 32 located on one edge of the base 13. The loop is sized to receive the 
fingers of a user's hand. The cancel, select, talk, cursor and on/off keys 19, 21,

20 23, 25a, b, c, and d and 33 are positioned such that when the fingers of a user's
left hand extend downwardly through the loop 32 and wrap around the bottom of 
the base the user's thumb is positioned to operate, i.e., depress, these keys. The 
volume and contrast keys 27 and 29 are designed to be slid back and forth between 
Hi and Lo positions. In a conventional manner, the depressible keys cause the

25 actuation of underlying keyboard switches when depressed and the slidable keys 
control the position of potentiometers.

Also located in the upper surface of the base 13, in a region remote from the 
keys covered by the cover 15 when the cover is closed that is not covered when 
the cover is closed, is a speaker grill 35 and a microphone grill 37. Mounted in the

30 base 13 beneath the speaker grill 35 and the microphone grill 37 are a speaker 39 
and a microphone 41, respectively. A jack 42 allows an external earphone and/or 
a mouth microphone (not shown) to be connected to the voice language translator 
case 11.

As illustrated in FIGURE 2, the electronic system of the voice language
35 translator includes: a central processing unit (CPU) 43; one or more language 

cartridges 45; a voice synthesizer 47; a voice recognition module 49; and a display
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system 51. The CPU is connected to be 'responsive to the actuation of the control 
keys that form the key pad 20 by a user via a suitable interface circuit (not 
separately shown). The CPU 43 is also connected through suitable interface 
circuits (also not separately shown) to: (a) the display system 51 to control the

5 nature of alphanumeric characters displayed on the face of the display panel 17; 
and (b) to input and output data buses (or a common input/output data bus) running 
to the one or more language cartridges 45, the voice synthesizer 47 and the voice 
recognition module 49. Associated with the CPU are conventional memory 
elements, such as a read only memory (ROM) 53 and a random access memory

10 (RAM) 55. The audio output of the voice synthesizer is connected to the 
speaker 39, and the audio input of the voice recognition circuit is connected to the 
output of the microphone 41. The voice language cartridge(s) are interchangeable 
items designed to be mounted in slots (not shown) in the housing 11 similar to the 
way video game cartridges are inserted into slots in home video game control

15 units. The slots in the housing 11 may, for example, be accessed by hingedly
mounting the handle 31 along the lower surface of the base 13 so that the handle 
can be swung downwardly when the slots are to be accessed. As shown, the voice 
language cartridges include both a read only memory (ROM) 57 and a random 
access memory (RAM) 59.

20 The display system 51 includes the display panel 17, a suitable display
controller 61 and a random access memory (RAM) S3 for storing the data being 
displayed. More specifically, in a conventional manner, the display controller 
receives display instructions from the CPU 43. The display instructions include 
the alphanumeric data to be displayed as well as the location of specific

25 alphanumeric displays. As required, the display instructions are stored In the 
display system RAM 63. The voice recognition module 49 includes a voice 
recognizer 65 and a random access memory (RAM) 67. The voice recognizer is 
formed by one or more large scale integrated circuits that combine to form a CPU 
dedicated, i.e., programmed to recognize or respond to human utterances (i.e.,

30 words and phrases) and produce a related digital code.
While separate data buses are illustrated in FIGURE 2 as connected to the

display system 51, the language cartridge(s) 45, the voice synthesizer 47 and the
voice recognition module 49, the data buses could take the form of a single data
bus if the CPU chosen for a specific embodiment of the invention requires the use

35 of a common data bus. In this regard, as briefly noted above, the architecture of
the specific microelectronic chip chosen to form the CPU 43 will determine the
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nature of the interface circuitry and other subsidiary chips required to create a
working embodiment of the invention, i.e., controller chips, memory chips, etc.
Similarly, it is to-be understood that subsystems such as the voice synthesizer 47
and the voice recognition module 49 may be formed of a plurality of large scale

5 integrated circuit chips designed to cooperate together to perform voice synthesis 
and voice recognition functions. In this regard, in one actual embodiment of the 
invention, the voice recognizer includes two processing units. One of the units Is 
a digital signal processor that converts audio signals into digitally coded voice 
patterns and stores them in a RAM. The other unit compares the digitally coded

10 voice patterns produced by the first unit with stored digitally coded voice patterns 
when it receives a suitable command from the CPU 13. Finally, as shown in 
FIGURE 2, the language cartridges used in the preferred embodiment of the 
invention include two types of memory--a read only memory (ROM) 57 and a 
random access memory (RAM) 59. The ROM portion of the memory 57 stores data

15 that remains unchanged when the voice language translator is utilized. As will be 
better understood from the following description, this includes words and phrases 
in the language of the user, and foreign language equivalents of the logical 
combinations, as well as all or a substantial part of the applications program used 
by the voice language translator. The RAM portion of the memory 59 is utilized

20 to store data that is unique to a particular user qf the voice language translator, 
More specifically, as will also be better understood from the following description, 
the RAM portion of the memory 59 stores voice pattern codes unique to the way a 
user pronounces the ROM stored words and phrases. Preferably, the RAM portion 
ftf the memory 59 is relatively nonvolatile and can be maintained for extended

25 periods by minimal power—a CMOS RAM, for example.
The CPU is controlled by an applications program stored in either the

language cartridge ROM 57 or the CPU ROM 53. The language cartridge ROM is 
preferred since it makes the voice language translator more flexible, i.e., useful 
to perform other functions. The applications program is illustrated in flow

3Q diagram form in FIGURES 3-9. In addition to illustrating the applications 
program, FIGURES 3-9 illustrate how a user Interacts with the program.

As illustrated In FIGURE 3, the applications program includes a plurality of
subseetions. When the voice language translator is first turned on, by depressing
the on/off button 33, an initialization and main menu section 71 illustrated in

35 FIGURE 4 and described below is entered. After initialization, a main menu
appears on the display panel 17, which requests that the user select one of three



-10-

β © ♦ aΦ 0 9β © ®
e e ο ί 

9
6 ( β β
Ο ώ # 
α ϋ δ

σ ο ο ο

© 9 9 9 0 9 . 0β 9 9
a © 

© ©

< «β ο 1 ¢9
ί β « ί * β 
ι t 4

# < * β » «« < « «

modes of operation—a UTILITIES mode of operation 72, illustrated in FIGURES 5, 
6, and 7; a TRANSLATE mode of operation 73, illustrated in FIGURES 8 and 9; or 
a HELP mode of operation, illustrated in FIGURE 4. As illustrated in FIGURE 3, 
the UTILITIES mode of operation 72 includes a and phrase training

5 subsection 74 and a word and phrase test subsection 75. The TRANSLATE mode 
of operation 73 inclucb s a learn and hear section 77.

As illustrated in FIGURE 4, after the user depresses the on/off key 33, title 
and instructions are displayed after a standard initialization and test subroutine 
(not shown) is conducted by the CPU. As with many PC application programs, the

10 displayed instructions instruct a user to depress any key to start the operation of 
the voice language translator application'·, program. After the user depresses a 
key, such as the select key, a main menu is displayed. The main menu lists three 
functions or options, i.e., modes of operation—the UTILITIES mode of operation, 
the TRANSLATE mode of operation, and the HELP mode of operation. The main

15 menu may also instruct the user to move a cursor opposite the desired option or 
function and, after being so positioned, depress the select key. Alternatively, 
such instructions may be contained in a user's manual. Regardless of how such 
instructions are conveyed to the user, the user uses the cursor keys 25a, 25b, 25c, 
and 25d to move a cursor opposite the desired option or function and depresses the

20 select key. If the cursor is moved opposite the UTILITIES option, the program 
cycles to the utilities portion of the program, which, as noted above, is illustrated 
in FIGURES 5-7 and described below. If the user moves the cursor opposite the 
TRANSLATE option, the program cycles to the translate portion of the program, 
Which, as noted above, is illustrated in FIGURES 8 and 9. If the user moves the

25 cursor opposite the HELP option and depresses the select key, help instructions 
are displayed. In a conventional manner, the help instructions are designed to 
assist the user in the event of difficulty. If the number of lines of help lasituction 
is greater than the number of display lines, the help instructions can be scrolled 
using the up and down and right and left cursor keys 25a, 25b, 25c and 25d.

3d As illustrated in FIGURE 5, the first step in the utilities portion of the voice
language translator program is to display a utilities menu. The utilities menu 
includes five options-ADJUST SOUND LEVEL; TRAIN WORD AND PHRASE 
PATTERNS; STORE WORD AND PHRASE PATTERNS IN CARTRIDGE; CHANGE 
REJECT LEVEL; and RETURN TO MAIN MENU. The utilities menu may also

35 include instructions that instruct the user to move the cursor opposite the desired
option or function, and depress the select key; or such instructions may be

Λ'< j
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contained in a user's manual. In any event, if the user moves the cursor opposite 
the ADJUST SOUND LEVEL function or option and depresses the select key, 
instructions to speak are displayed. After the user speaks, the CPU tests the 
sound level of the Audio signal applied to the. voice recognition module 49 by the

5 microphone 41. If the sound level is within an acceptable range, the program 
cycles to the point where the utilities menu is displayed. If the sound level is 
outside an acceptable rang-, the CPU adjusts the sound level up or down by 
increasing or decreasing the output of an audio amplifier that forms part of the 
voice recognizer. Thereafter, instructions to the user to respeak are displayed.

10 This loop is repeated until the sound level lies within the acceptable range. 
Adjustment of the audio sound level sets the user's speech level and prevents the 
voice recognition module from receiving excessively high or excessively low 
sounds when the voice language translator is trained or used to translate in the 
manners described hereinafter.

15 If the user moves the cursor opposite the TRAIN WORD AND PHRASE
PATTERNS function or option and depresses the select key, as illustrated in 
FIGURE 6, a train menu is displayed. The train menu includes four options— 
TRAIN ALL WORDS AND PHRASES; TRAIN SELECTED WORDS AND PHRASES; 
TEST; and RETURN TO UTILITIES MENU, Instructions to the user to move the

20 cursor opposite the desired option or function, and depress the select key 21, may 
be displayed along with the train menu; or such instructions may be contained in 
an accompanying manual. In any event, if the TRAIN ALL WORDS AND 
PHRASES function or option is selected, the user moves the cursor opposite this 
option and depresses the select key. Thereafter, instructions and the first one of

25 a long sequence of words and phrases stored in the ROM 57 of a voice language 
cartridge 45 installed in the case 11 of the voice language translator are 
displayed. In this regard, preferably, the invention includes slots for
simultaneously receiving at least two voice language cartridges—an 
English-td-French cartridge and at. English-to-German cartridge, for example.

30 One cartridge Will automatically be connected to the CPTJ when the on/off key 33 
is first depressed. The particular cartridge will be identified when the main menu 
is displayed. Other cartridges in the voice language translator may also be 
identified on the display when the main menu is displayed. If another cartridge is 
to be used, cursor positioning and depression of the select switch, or the user

35 uttering a code word can be used to cause the voice language translator to 
connect the other cartridge to the GPU. For example, if an English-to-German
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cartridge is connected to the CPU when the on/off 
switch is first depressed, utterance of the word "French" 
by the user could be the vehicle used to cause a switch 
to an English-to-French cartridge.

In any event, as illustrated in Figure 6, if 
the TRAIN ALL WORDS AND PHRASES function is selected 
and the select key depressed, the first of a series 
of words or phrases to be . trained is read from the 
cartridge connected to the CPU and displayed in the 
language of the v jer. Accompanying the word or phrase 
are instructions to the user to speak the word or 
phrase. Thereafter, the voice
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language translator 
follow these instructions, 
phrase is detected by the 
which creates a digital

waits for the user to 
When spoken, the word or 
voice recognition module, 
representation of

The 
RAM
user
phrase, 
and the digitization 
digitization. If the 
the program cycles to

the spoken word or phrase, i.e., 
a digitally coded voice pattern, that uniquely represents 
the way the word or phrase was spoken by the user, 

thusly generated voice pattern is stored in the 
memory of the voice language cartridge. Then the 
is again instructed to speak the same word or 

The respoken word or phrase is digitized 
is compared with the prior 
match criteria is not met, 

the point where' the user was 
first instructed to speak the word or phrase. Preferably, 
the digitized words are compressed as well as digitzed 
in order to minimize memory storage space.

If the match criteria is met, the CPU reads from 
the cartridge memory the next word or phrase to be 
trained. The next word or phrase to be trained is 
then displayed in the language of the user, along 
with the instructions for the user to depress the 
talk key and speak the word or phrase. The program 
cycles through these loops until all of the words 
and phrases to be "trained" n've been displayed, spoken, 
digitized and stored in the RAM memory of the voice 
language cartridge. In this manner, the voice language 
translator is "trained" to the voice of a user. More 
specifically, individuals pronounce words in different

35
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manners. The voice recognition module will digitize 
the same word or phrase in different ways, depending 
upon how it is spoken by a user, thereby allowing 
for the unique dialect of annunciation characteristics 
of a user to be understood. Training the voice language 
translator to a user's voice allows the digitally
coded voice pattern produced by the voice recognition 
module, when the word or phrase is later spoken by
the user, to be used to determine which phrase or
word was spoken by the user by simply comparing digitally
coded voice patterns. In this way, the voice language 
translator is able to recognize words or phrases to 
be translated.

In one actual embodiment of the invention, 
approximately 50 0 words or phrases are stored in a 
cartridge and digitized in the manner just described.
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Included are phrases such as "where is," "take me to," "how ^uch is," etc. The 
words include "the restaurant," "the train," etc. As will be better understood from 
the following discussion, the 500-some-odd phrases and words are combinable by 
the voice translator to create complete sentences (instructions or questions), such 
as "Show me the way to the restaurant.". In the actual embodiment of the 
invention referred to, the 500 words or phrases are combinable into over 35,000 
sentences. As will be readily appreciated by those familiar with microelectronic 
systems, combining 500 words and phrases to create 35,000 sentences reduces by 
almost 99% the amount of memory required to store the data necessary to create 
the 35,000 sentences.

Rather than simply going through a sequence of words or phrases in seriatim 
and storing the related digitally coded voice patterns in the same sequence, the 
digitally coded voice patterns are stored in memory "banks." More specifically, 
while the words and phrases to be spoken by the user during training are 
sequentially displayed, in many instances the associated digitally coded voice 
patterns are stored in memory sections defined as banks. The words or phrases 
stored in each bank have some known relationship. They may be a series of 
related infinitive phrases, such as "to see", "to reserve", etc., or they may be a 
series of persons a traveler might like to see, such as a "manager", "police 
officer", "porter", etc. Further they may be a series of places a traveler wants to 
go to, such as a "hotel", "airport", "theater", etc. FIGURE 10 illustrates these and 
other such banks. Obviously, the banks illustrated in FIGURE 10 should be 
considered as examples, not as limiting the number or types of banks that can be 
incorporated in actual embodiments of the invention.

After all of the words and phrases stored in the cartridge have been 
displayed, spoken, digitized and stored in the cartridge memory, a training 
complete message and instructions to depress the select key to return to the 
utilities menu are displayed. As illustrated in the lower left-hand corner of 
FIGURE 6, after the user depresses the select key in response to this message, the 
program cycles to the point in the program where the utilities menu is displayed. 
Thereafter, if the user so chooses, the program can be cycled to the point where 
the training menu is displayed so that the user can test whether the training of the 
words and phrases has been successful.

As shown in FIGURE 7, if the TEST option or function is selected when the 
train menu is displayed by the user moving the cursor opposite TEST and 
depressing the select key, instructions for a voice-actuated test are displayed.

35
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The instructions instruct the user to depress the talk key and speak the word or 
phrase to be tested. After the user complies with the instructions, the spoken 
word or phrase is digitized, parsed (i.e., broken into sections) if necessary, and 
analyzed to determine if the word or phrase is part of a legitimate code string. If 
the word or phrase is not part of a legitimate code string, instructions to retrain 
the word or phrase are displayed, along with instructions to depress the select key 
to return to the train words and phrases part of the program. After the user 
depresses the select key, the program cycles to the start of the TRAIN 
SELECTED WORDS AND PHRASES option or function, which is described below.

If a legitimate code string is found based on the spoken word or phrase, the 
sentence associated with the code string and instructions to depress the select key 
if the sentence is correct or the cancel key if the sentence is incorrect are 
displayed. If the user depresses the cancel key, the program cycles to the point 
where instructions to retrain the word or phrase and to depress the select key to 
return co the train words and phrases subroutine is displayed. If the user depresses 
the select key, the program cycles to the point where instructions for the voice- 
actuated test are displayed. While not illustrated in FIGURE 7, at any time the 
user wants to leave the test subroutine, all the user is required to do is depress the 
cancel key, which is regularly tested by the voice language translator. Depression 
of the cancel key results in the program cycling to the main menu.

As shown in FIGURE 6, when the user moves the cursor opposite the TRAIN 
SELECTED WORDS AND PHRASES function and depresses the select key (or 
after depressing the select key to cycle out of the TEST option in the manner 
described above), the first word or phrase stored in the cartridge is displayed, 
along with instructions to the user to depress the talk key and speak the word or 
phrase if correct or depress the cursor up or down key to scroll to another word or 
phrase if incorrect. If the user depresses the cursor up or down key, a new word 
or phrase is displayed along with the same instructions. After the user has 
scrolled to the correct word or phrase, and the user depresses the talk key and 
speaks the word or phrase, the word or phrase is digitized and stored in the CPU in 
the same manner that words and phrases were digitized and stored during the 
TRAIN ALL WORDS AND PHRASES option or function described above. (If the 
word or phrase is part of a bank, the digitized word or phrase is stored in the 
correct bank position.) Thereafter, instructions to depress the select key if more 
words or phrases are to be trained or the cancel key if at the end of the words or 
phrases are displayed. If the user depresses the select key, the program cycles to

35
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the point where a word or phrase is displayed along with instructions to depress 
the talk key and speak the word or phrase if correct or depress the cursor up or 
down key to scroll the display occurs. If the user depresses the cancel key, 
training complete and instruction to depress the select key to return to the 
utilities menu are displayed. Thereafter, when the user depresses the select key, 
the program cycles to the point in the voice language translator applications 
program where the utilities menu is displayed, which is shown in FIGURE 5 and 
described above.

If the user positions the cursor opposite the STORE WORDS AND 
PATTERNS IN CARTRIDGE option or function when the utilities menu is 
displayed (FIGURE 5) and depresses the select key, the CPU reads cartridge 
identity data and displays it along with instructions to store words or phrases in 
the cartridge memory. The instructions include a list of options, such as: 
(1) transfer trained word and phrase patterns stored in the memory of the voice 
language translator to the cartridge that held the words and phrases that were 
trained during the above-described training options or functions (this instruction 
would occur if the digitized words are temporarily stored in the CPU RAM rather 
than immediately transferred to the cartridge RAM); or (2) transfer trained word 
and phrase patterns from one cartridge to another. As in the case of the menu 
displays described above, the user moves the cursor opposite the desired function 
and depresses the select key. When this occurs, the CPU performs the selected 
word pattern transfer. Thereafter, the voice language translator applications 
program cycles to the point where the utilities menu is displayed.

If the user moves the cursor opposite the CHANGE REJECT LEVEL option 
or function when the utilities menu is displayed and depresses the select key, 
change reject level instructions are displayed. This function allows a user, having 
trouble training the voice language translator to correctly respond to how the user 
speaks a particular word or phrase, to loosen or tighten the criteria used by the 
voire recognition module to determine word and phrase matches. More 
specifically, as noted above, the voice recognition module includes a comparison 
processing unit that compares spoken voice patterns with stored voice patterns. 
Such circuits can be adjusted to accept more or less element mismatches when 
determining if one voice pattern is the same as another. The user can control the 
acceptable amount of mismatch by using the cursor to increase or decrease the 
reject level, i.e., the acceptable amount of mismatch. When the cursor is opposite35
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the selected level, the user depresses the select key to cause the level to be 
stored and the program to cycle to the point when the utilities menu is displayed.

If the user moves the cursor opposite the RETURN TO MAIN MENU function 
or option when the utilities menu is displayed and depresses the select key, the 
voice language translator applications program cycles to the point where the main 
menu is displayed (FIGURE 4). If the user moves the cursor opposite the RETURN 
TO UTILITIES MENU when the train menu is displayed (FIGURE 6), and depresses 
the select key, the voice language translator applications program cycles to the 
point where the utilities menu is displayed (FIGURE 5).

If the user moves the cursor opposite the TRANSLATE function and, when 
the main menu is displayed (FIGURE 4) depresses the select key, a translate menu 
is displayed. See FIGURE 8. The translate menu includes four options or 
functions-EXPRESS MODE, TRANSLATE, LEARN/HEAR and EXPRESS MODE 
CANCEL. If the cursor is moved opposite the EXPRESS MODE function and the 
select key is depressed in accordance with displayed or manual instructions, an 
express mode flag is set. When the cursor is moved opposite the EXPRESS MODE 
CANCEL function and the select key is depressed, the express mode flag is 
cleared.

When the user moves the cursor opposite the TRANSLATE function and 
depresses the select key, a test is made by the CPU to determine if a cartridge 
with user-trained voice patterns is installed. If no cartridge with user-trained 
voice patterns is installed, instructions to train voice patterns and depress any key 
to return to the main menu are displayed. After the user depresses any key, the 
voice language translator cycles to the main menu (FIGURE 4).

If a cartridge with a user-trained voice pattern is installed, the user-trained 
voice patterns are down loaded to the CPU memory. Thereafter, instructions for 
voice-actuated translation are displayed. These instructions instruct a user to 
depress the talk key and speak the sentence the user wants translated. As noted 
above, the sentence may be a statement or a question.
As a user a sentence to be translated, the spoken sentence is

digitized by the voice recognition module, parsed (i.e., broken) if necessary into 
recognition codes and the codes analysed to determine if they form a legitimate 
string. In this regard, preferably, sentences are to be spoken with slight pauses 
between significant sections, such as: "I would like . . . to go to . . . the . . . train 
station . . . PLEASE". Analysis is performed by comparing the section outputs of 
the voice recognition module, which may be stored in the voice recognition

35
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RAM 67, with the trained voice patterns stored in 
the voice language cartridge RAM 59. The details 
of how this is accomplished are illustrated in FIGURE 
8A and described next.

After the user depresses the talk key, the other 
keys are tested to determine if any other keys have 
been pressed. If no other keys have been pressed, 
the voice language translator waits until a user speaks 
a word or phrase. When this occurs, the spoken word 
or phrase is digitized (and compressed if trained 
words and phrases are compressed) to form a template. 
The template is then compared to the stored user trained 
voice patterns of the proper bank(s). See FIGURE 
10 and the following description. If a match is found, 
the matching text is displayed
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the program cycles to the point where a test is made 
to determine if the user has pressed a key. If more 
input is not needed because, for example, the terminating 
word PLEASE has been spoken, the program cycles to 
Point L in FIGURE 8.

If a match is not found, an error message is 
printed, i.e., displayed, and a test is made to dete.mine 
if this is the second consecutive failure of the same 
match test. If it is not the second consecutive failure, 
the program cycles to the point where a test is made 
to determine if the user has pressed a key. If the 
failure is the second consecutive failure of the same 
match test, the program cycles to the point where 
the words (or phrases) in the current word bank are 
displayed, which is showft on the left side of FIGURE 
8A and described below.

If the user presses 
has been pressed, 
escape key (i.e.,
function) was pressed, 
the program cycles to 
the instructions for

a key after the talk key 
is made to determine if the 

a key designated to perform an escape 
If the escape key was pressed, 
the point in FIGURE 8 where 
a voice actuated translation

test
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are displayed. Sf the escape key was not pressed,
a test is made to determine if the backup key (i.e.,
a key designed to perform a back space function) was
pressed. If the backup key was pressed, the last 
recognized word or phrase is cleared from the display
3-nd the program cycles to the point where a test is
made to determine if the user has pressed a key.

If the backup key was not pressed, a test is
made to determine if the select key (i.e., a key designed
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to perform a select or "help" function) was pressed. 
If the select key was not pressed, the program cycles
to the point where it waits for the user to speak
a word or phrase.

If the select key was pressed, the program cycles
to the point where the words or phrases in the current
bank are displayed. Then the program tests the escape 
key to determine if it has been pressed. If the escape 
key is pressed, the program cycles to the point where
it waits for the user to speak a word
If the escape key has not been pressed,
keys are tested to determine if they have been pressed. 
If the scroll keys have not been pressed, the program
cycles to the point where the current bank word or 
phrase list is displayed. If one of the scroll keys 
has been pressed, the word list is sci,-oiled upwardly 
or downwardly, depending upon which key (up or down) 
has been pressed.

Not only must the sections of the sentence to 
be translated compare with the trained voice patterns, 

must be logical and acceptable, 
noted above and illustrated in

10, the trained voice patterns are stored :n 
, The CPU program "links" the banks in a logical 

The links for the bank example depicted in 
10 are represented by arrows. If a spoken

or phrase, 
the scroll

t
* ( 
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.25
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30»« 0 0 · ft 0
the section sequence 
In this regard, as 
FIGURE
"banks",
manner.
FIGURE
sentence does not follow one of the paths through
the banks depicted by the links, the spoken sentence 
is rejected, i.e., not displayed and/or translated. 
For example, "I would like...hotel...PLEASE" is rejected.

35
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"I would like... to go to. . .the. . .hotel. ..PLEASE" 

to requiring linked paths 
followed, the CPU program

In addition 
banks to bethe

may reject individual link combinations that still 
remain illogical, such as "Bring me...the...hotel...PLEASE". 
As noted above, polite expressions such as thank you, 
goodbye, etc., may be stored in a single bank. Such 
words require no bank linking in order to be accepted 
for translation.

As shown in FIGURE 8, the voice language translator 
determines that the recognition code string is not 
legitimate, instructions to respeak are displayed. 
Thereafter, the user depresses the talk key and respeaks 
the sentence to be translated. As described above 
and shown in FIGURE 8Ά, the respoken sentence is digitized, 
parsed into recognition codes and the codes analyzed
to determine if they form a legitimate string.

If the code string is determined to be legitimate,
a test of the express mode flag is made. If the express
mode flag is set, the spoken sentence is
translated and emitted via the speaker 39.
involves reading from the ROM memory of the cartridge 
digitally stored voice patterns that cause the voice 
synthesizer 47 to produce an audible output in the 
foreign language comparable to the sentence that was 
spoken by the user. Thus, the digital code stored
in the voice language cartridge R?,M 59 is used to 
determine the nature of the spoken sentence. Foreign 
language code for a comparable sentence is then read 
from the cartridge ROM 57 and used to create an audible 
emission via the voice synthesizer 47 and speaker

immediately
Translation

39, At the same time, if desired, an audible emission
of the sentence in the language of the user can be
provided to the user via an ear speaker, or a display 
of the sentence in the language of the user can be
created, for example.

If the express mode flag is not set, the spoken
sentence and instructions to depress the select key 
if correct or cancel key if incorrect are either displayed

35
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and/or spoken in the user's language. This allows the user to determine if his 
spoken sentence has been correctly interpreted prior to the spoken sentence being 
translated. If the user depresses the cancel key, the program cycles to the point 
where instructions for voice-actuated translation are displayed. If the user 
depresses the select key, the spoken sentence is emitted via the speaker in the 
foreign language. As before, this involves the CPU reading from the ROM 
memory of the cartridge suitable digitally stored voice patterns and applying them 
to the voice synthesizer 47.

If the user moves the cursor opposite the LEARN/HEAR function and 
depresses the select key when the translate menu is displayed, as illustrated in 
FIGURE 9, instructions for learning or hearing foreign language and the highest 
level phrase group to be learned or heard are displayed. In response to the 
displayed instructions, the user moves the cursor opposite a selected phrase (such 
as, "Take me to . . .") and depresses the select key. When this occurs, a phase 
subgroup associated with the selected phrase is displayed. The user then moves 
the cursor opposite the selected subgroup phrase (such as, "the . . . train station") 
and depresses the select key. Then a test is made to determine if lower order 
subgroups exist. If a lower order subgroup exists for the selected subgroup, the 
subgroup selections are displayed and a selection made (such as "to Prague"). This 
cycle is repeated until the lowest order subgroup has been displayed and a 
selection made. When joined together, the selected highest level phrase group 
item and the phrase subgroup items form a complete sentence (i.e., "Where is the 
train to Prague?"). While not illustrated in FIGURE 9, if the highest level phrase 
group and/or the subgroups have more items than can be displayed on a full 
screen, the cursor keys are used to scroll through the items of each group and 
subgroup until the desired item is displayed.

After a choice has been made from the lowest order subgroup, the entire 
phrase to be spoken is displayed along with instructions to depress the select key 
if correct or cancel key if incorrect. If the user depresses the cancel key, the 
program cycles to the point where instructions for learning or hearing a foreign 
language and highest level phrase group are displayed. If the user depresses the 
select key, the displayed phrase is translated and emitted via the speaker. 
Consequently, the user can view the sentence to be tr«r slated in the user's 
language while hearing (and, then, speaking) the sentence in the foreign language.

As will be readily appreciated from the foregoing description, the invention 
provides a voice language translator suitable for implementation in hand-held
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size. Memory requirements are minimized by banking words and phrases falling in 
the same category and logically combining the small number of stored words and 
phrases- together to create a large number of sentences, i.e., instructions or 
questions. As noted above, in one actual embodiment of the invention, 
approximately 500 stored phrases and words can be combined together to create 
over 35,000 sentences. Rather than cycling through a large number of stored 
sentences in order to find the correct sentence, the invention utilizes the voice of 
a user and the ability of the user to form sentences from words or groups to 
rapidly and quickly determine the nature of the sentence to be translated. This is 
accomplished by "personalizing" cartridges to the user's voice so that errors 
associated with different people speaking different phrases in different ways are 
avoided. This has the advantage of allowing the translator to be able to pick out 
the voice of the user and not respond to other voices. This advantage is 
particularly important when the user is near other people who are also speaking, 
such as in a crowd.

In accordance with the present invention, foreign language sentences to be 
spoken are created in two different ways, depending upon the nature of the 
foreign language sentence. In most instances, foreign language equivalents of the 
sentence sections spoken by the user are first located and, then, the foreign 
languages equivalents are combined into a string that forms the sentence to be 
uttered, i.e., a word-for-word and phrase-for-phrase comparison approach is 
used. In other instances, particularly instances where the sentence to be 
translated has a gender overtone, the sentence sections are first combined in the 
language of the user. Then, the CPU looks for an equivalent foreign language 
sentence in the cartridge memory. While the algorithms determining which 
approach is to be used in a particular situation can be stored in the CPU and down 
loaded into the ROM memory 53, preferably the approach decision algorithms, as 
well as the combination determining algorithms, are both permanently stored in 
the language cartridge ROM. Similarly, as noted above, while the voice language 
translator applications program illustrated in FIGURES 4-9 dan be stored in the 
CPU ROM 53, it is preferably stored in the language cartridge ROM 57.

While a preferred embodiment of the invention has been illustrated and 
described, it will be appreciated that various changes can be made therein without 
departing from the spirit and scope of the invention. For example, while storing 
personalized word patterns in the RAM memory of a removable cartridges is 
preferred, personalized word patterns could remain stored in the CPU memory and
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only foreign language words and phrases stored in
i

a ROM-type memory in a cartridge. In such an embodiment, 
neither a RAM memory nor battery power to maintain 
a RAM memory in a cartridge is required. Also, user 
instructions can be spoken in the user's language 
as an alternative, or in addition, to being displayed 
in the user's language. Further, a user can train 
only desired sentences or parts of sentences, rather 
than all sentences and parts, prior to entering the 
translation mode of operation. Still further, the 
voice synthesizer can be replaced with other types 
of voice producing devices, such as a human speech 
digitizer, i.e., a system of electronic chips that 
creates audible sounds from speech stored in digital 
form rather than analog form. Hence, within the scope 
of the appended claims, it is to be understood that 
the invention can be practiced otherwise than as 
specifically described herein.
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The cl..rims defining the invention are as follows:

1. A voice language translator for translating words spoken 
by a user in one language into spoken words in another 
language, said voice language translator comprising:

language storing means to store, in digital form, words 
and phrases in at least two languages;

voice recognition means to receive audible words spoken by 
a user and create corresponding digital voice patterns;

voicie producing means to receive digital voice patterns 
from sal Ί voice recognition means and produce corresponding 
audible words; and

programmable control means connected to said 1 .nguage 
storage means, said voice recognition means and said voice 
piOducing means, said control means being programmed to 
translate words spoken by a user in one language 1 rto spoken 
words in another language by controlling the operation of said 
language storage means, sfiid vo^ce recognition means and said 
voice producing means, said programmable control means 
including a training raode of operation and a translate mode of 
operation, said training mode of operation training said voice 
language translator to understand words spoken by a user in one 
language by instructing a user to speak a series of words 
stored in said language storage means and storing in said 
language storing means the digital voice patterns produced by 
said vcice recognition means in response to said user speaking 
said series of words, said translate mode of operation 
translating words spoken by said user into another language by 
comparing the digital voice patterns, produced by said voice 
recognition means when said user speaks, with said digital 
voice patterns stored in said language storing means and using 
the results of said comparison to read corresponding words in 
another language stored in said language storing means and 
apply said corresponding words to said voice producing means.

35
2. A voice language translator as claimed in claim 1, wherein 
at least some of said digital voice patterns stored in said 
language storing means are stored in banks of related words or 
phrases, said programmable control mee.ns only accessing' 
selected ones of said banks when comparing the digital voice 
patterns produced by said voice recognition means when said
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user speaks with said digital voice patterns stored in said 
language store means.

3. A voice language translator as claimed in claim 1 or 2, 
wherein said voice language translator includes a display means 
and whereir. said programmable control means causes said display 
means to display said series of words wnen said programmable 
control means is in said training mode of operation.

4. A voice language translator as claimed in claim 3, wherein 
said training mode of operation includes a TRAIN ALL words 
option during which a user speaks all of the series of words 
stored in said language storage means as they are displayed, 
and a TRAIN SELECTED words option during which a user can 
select which of said series of words stored in said language 
storage means to speak.

5. A voice language translator as claimed in claim 4, wherein 
said training mode of operation tests the way in which a user 
speaks a word by having the word repeated and analyzing the 
digital voice pattern produced by said voice recognition means 
in response to said user repeating said word to determine if 
the user has respoken the word in the same way.

6. A voice language translator as claimed in claim 4, wherein 
said training mode of operation determines the acceptability of 
a digital voice pattern by instructing a user to respeak a 
spoken word and comparing the digital voice pattern created by 
said respoken word with the digital voice pattern produced when 
said word was first spoken.

7. A voice language translator as claimed in ciaim 5 or 6, 
wherein said control means includes a talk key that enables 
said voice recognition means to receive audible words spoken by 
a user and create corresponding -digital voice patterns when 
said talk key is depressed
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and wherein said voice language translator instructs 
a user to depress said talk key as well as speak a 
word when said programmable control means is in said 
training mode of operation.
8. A voice language translator as claimed in Claim 
7, wherein said control means includes cursor keys 
and wherein said cursor keys are used to scroll through 
words displayed by said display means when said 
programmable control means is in said TRAIN SELECTED 
words option of said training mode of operation.
9. A voice language translator as claimed in Claim 
1, wherein said programmable 
combines the words spoken by a
and analyzes the sentence to determine if it is a 
sentence suitable for translation when said programmable 
control means is in said translate mode of operation.
10. A voice language translator as claimed ir Claim 
9, wherein said analysis requires that said sentence 
lie in a predetermined sequence of banks

program when comparing the digital
by said voice recognition means when said 

user speaks with said digital voice patterns stored 
in said language storage means.
11. A voice language translator as claimed 
9 or 10, wherein said analysis requires that 
combined sentence terminate with a specific 
is unrelated to the content of the sentence.
12. A voice language translator claimed 

said spoken words are used 
words in another language

controller logically 
user into a sentence

accessed
patternsby said 

produced

in Claim
that said
word that

in Claim
to read

stored xn11 , wherein 
corresponding
said language storing means and apply said corresponding 
words to said voice producing means immediately after 
said sentence is determined to be suitable for trans­
lation.
13. A voice language translator as claimed in Claim 
11, wherein said sentence is provided to said user 
in said user's language after said sentence is determined 
to be legitimate prior to said spoken words being 
used to read corresponding words in another language
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stored in said language storing means and apply said 
corresponding words to said voice producing means.

14. A voice language translator as claimed in claim 12, 
wherein said sentence is provided to said user by being

5 displayed on said display means.

15. A voice language translator as claimed in claim 12, 
wherein said sentence is provided to said user by being uttered 
by said voice producing means.

tttt 16. A voice language translator as claimed in claim 15,r « t i' 10 wherein said training mode of operation includes a TRAIN ALLt : .
,words option during which a user is required to speak ail of 
♦ ’ the series of words stored in said language storage means aj
tttt ■

.*·j*« they are displayed, and a TRAIN SELECTED words option during
* which a user can select which of said series of words stored inft < t’ * 15 said language storage means to speak.
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17. A voice language translator as claimed in claim 3 6, 
wherein said training mode of operation also includes a TEST 
option during which a user speaks a word to be tested and the 
digital voice pattern produced by said voice recognition means 
in response to said ujser speaking is analyzed to determine if 
the word spoken by the user is part of a legitimate code string 
that includes a stored digital voice pattern.

18. A voice language translator as claimed in claim 16, 
wherein at least some of said digital voice patterns stored in 
said language storing means are stored in banks of related 
words or phrases said programmable control means only accessing 
selected ones of said banks when comparing the digital voice 
patterns produced by said voice recognition means when said 
user speaks with said digital voice patterns stored in said 
language store means.

19. A voice language translator as claimed in claims 1 through 
18, wherein: (a) said voice language translator includes a 
hand-sized housing; (b) said display means, voice recognition 
means, voice producing means and said programmable control 
means are all mounted in said hand-sized housing; and 
(c) said language



25
storing means includes at least two cartridges, said 
cartridges being removably mounted in said hand held- 
housing.
20. A voice language translator as claimed in Claims 
1 through 19, wherein said programmable controller 
displays the words in the banks when the analysis 
of the words spoken by a user do not find a match. 
21 . A voice language translator as claimed in Claim 
20, wherein words spoken by a user are analyzed twice 
and the words in a bank are displayed only if no match 
is found after both analyses have been completed.
22. A voice language translator as claimed in Claims 
1 though 19, wherein said user can control during 
translation the display of words stored in said banks.

( 23. A voice language translator substantially as
hereinbefore described with reference to any one or

, ·, more of the drawings .
ff f

1

DATED this 6th day of February, 1989. 
ADVANCED PRODUCTS & TECHNOLOGIES , INC.
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