
; 

W098/02862 

APPARATUS FOR INTERACTIVE LANGUAGE TRAINING 
FIELD OF THE INVENTION 

PCT/lla7/00143 

The present invention relates to speech recognition systems having application inter 

alia in educational systems and more particularly to computerized systems providing 

phoneme based speech recognition and for teaching language. 

BACKGROUND OF THE INVENTION 

Computerized systems for teaching language are known. There is described in U.S. 

Patent 5.487,671, one inventor of which is the inventor of the present invention, a 

computerized system for teaching language which inter alia provides an indication of the 

relationship between a user's language to a reference. 

A product having substantially the same feature is commercially available from The 

Leaming Company under the trade name "Learn to Speak English". 

Other commercially available products in this field are available from HyperGlot, 

Berlitz, Syracuse Language Systems Mindscape Global Language and Rosetta Stone 

Language Library. 

Computerized systems for phoneme based speech recognition are known and 

commercially available. Examples of such systems include: 

"IBM VoiceType, Simply Speaking for students, home users and small businesses", 

marketed by IBM; 

"IBM VoiceType for professional and business use", marketed by IBM; 

''Talk To Me", marketed by Dragon Systems, of Newton, Massachusetts, U.S.A.; 

"ASR-1500", marketed by Lemout & Hauspie Speech Products N.V. of Leper. 

Belgium. 
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SUMMARY OF THE INVENTION 

The present invention seeks to provide a fbnher improved computerized system for 

teaching language which provides an indication to the user of the type of pronunciation error 

or em>rs that the user is making. 

There is thus provided in accordance with a preferred embodiment of the present 

invention apparatus for interactive language training comprising: 

a trigger generator for eliciting expected audio responses by a user; 

an expected audio response reference library containing a multiplicity of reference 
expected responses, the multiplicity of reference expected responses including a first 

plurality of reference expected responses having acceptable pronunciation and for each of 
the first plurality of reference expected responses having acceptable pronunciation, a second 
plurality of reference expected responses each having different pronunciation errors; 

an audio response scorer which indicates the relationship between the expected audio 
response provided by the user and the reference expected responses; and 

a user feedback interface which indicates to the user the pronunciation errors in the 

expected audio responses provided by the user. 

Preferably, the user ~back interface also provides instruction to the user how to 
overcome the pronunciation errors. 

In accordance with a preferred embodiment of the present invention, the user 
feedback interface indicates to the user each pronunciation error immediately following each 
expected audio response. 

Preferably. the feedback interface provides audio and visual indications of the 

pronunciation errors. 

In accordance with a preferred embodiment of the present invention, the audio 
specimen generator is operative such that the expected audio response is a repetition of the 
audio specimen. 

Alternatively, the audio specimen generator is operative such that the expected audio 

response is other than a repetition of the audio specimen. 
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As a further alternative. the audio specimen generator js operative such that the 

expected audio response is an audio specimen which may be chosen from among more than 

one possible expected audio responses. 

Preferably, the trigger generator comprises an audio specimen generator for playing 

audio specimens to a user. 

Alternatively or additionally, the trigger generator comprises an visual trigger 

generator for providing a visual trigger output to a user. 

Preferably, the expected audio response library comprises an expected audio 

response reference database. 

In accordance with a preferred embodiment of the present invention, the expected 

audio response reference database comprises a multiplicity of templates and is speaker 

independent. 

There is also provided in accordance with a preferred embodiment of the present 

invention a method for interactive language training comprising: 

eliciting expected audio responses by a user; 

providing an expected audio response reference library containing a multiplicity of 

reference expected responses, the multiplicity of reference expected responses including a 

first plurality of reference expected responses having acceptable pronunciation and for each 

of the first plurality of reference expected responses having acceptable pronunciation. a 

second plurality of reference expected responses.each having different pronunciation errors; 

indicating the relationship between the expected audio response provided by the user 

and the reference expected responses; and 

indicating to the user the pronunciation errors in the expected audio responses 

provided by the user. 

Further in accordance with a preferred embodiment of the present invention the 

method also includes providing instruction to the user how to overcome the pronunciation 

errors. 
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Still further in accordance with a preferred embodiment of the present invention the 

method also includes indicating to the user each pronunciation error immediately following 

each expected audio response. 

Additionally in accordance with a preferred embodiment of the present invention the 

method also includes providing audio and visual indications of said pronunciation errors to 

said user. 

Further in accordance with a preferred embodiment of the present invention the 

method also includes the expected audio response is a repetition of said audio specimen. 

Alternatively, the method also includes the expected audio response is other than a 

repetition of said audio specimen. 

Additionally in accordance with a preferred embodiment of the present invention the 

expected audio response is an audio specimen which may be chosen from among more than 

one possal>le expected audio responses. 

Furthermore in accordance with a preferred embodiment of the present invention the 

step of eliciting audio responses includes playjng audio specimens to a user. 

Still further in accordance with a preferred embodiment of the present invention the 

step of eliciting comprises providing a visual trigger output to a user. 

There is also provided in accordance with a preferred embodiment of the· present 

invention a speech recognition apparatus including at least one data base containing sj>eech 

elements of at least first and second languages, a receiver, receiving spoken speech to be 

recognized, and a comparator, comparing features of the spoken speech with a combination 

of features of the speech elements of at least first and second languages. It is appreciated 

that in certain cases a combination of features of the speech elements may include the 

features of a single speech element. A feature of the speech element may include the speech 

element signal. 

There is also provided in accordance with a preferred embodiment of. the present 

invention a language teaching system including a trigger generator for eliciting expected 

audio responses by a user, a speech recognizer receiving the expected audio responses 

spoken by a user, the speech recognizer including at least one data base containing speech 
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elements of at least first and second languages, a receiver, receiving spoken speech to be 

recognized, and a comparator, comparing features of said spoken speech with a combination 

of features of said speech elements of at least first and second languages, and a user 

feedback interface which indicates to the user errors in the expected audio responses spoken 

by the user. It is appreciated that in certain cases a combination of the features of the speech 

elements may include the features of a single speech element. A feature of the speech 

element may include the speech element signal. 

Further in accordance with a preferred embodiment of· the present invention the 

speech elements include at least one of phonemes, diphones and transitions between 

phonemes. 

Still further in accordance with a preferred embodiment of the present invention the 

language teaching system also includes a template generator operative to generate phrase 

templates. 

Additionally in accordance with a preferred embodiment of the present invention the 

language teaching system also includes a feature extractor operative to extract features of 

spoken speech received by the receiver. 

There is also provided in accordance with a preferred embodiment of the present 

invention a method for speech recognition including providing at least one data base 

containing speech elements of at least first and second languages, receiving spoken speech to 

be recognized. and comparing features of the spoken speech with a combination of features 

of the speech elements of at least first and second languages. It is appreciated that in certain 

cases a combination of the features of the speech elements may include the features of a 

single speech element. A feature of the speech element may include the speech element 

signal. 

Further in accordance with a preferred embodiment of the present invention the 

spoken speech is spoken in a first language by a user who is a native speaker of a second 

language and wherein the at least one data base contains speech elements of both the first 

and the second languages. 
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Still further in accordance with a preferred embodiment of the present invention the 

at least first and second languages include different national languages. 

Additionally in accordance with a preferred embodiment of the present invention the 

at least first and second languages include different dialects of a single national language. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be more fully understood and appreciated from the 

following detailed description, taken in cmgunction with the drawings in which: 

Fig. 1 is a generalized pictoriaJ illustration of an interactive language teaching system 

consh'Ucted and operative in accordance with a preferred embodiment of the present 

invention; 

Fig. 2 is a generalized functional block diagram of the operation of the system of Fig. 

1 during language teaching; 

Fig. 3 is a generalized functional block diagram of the operation of the system of Fig. 

1 during audio reference library generation in accordance with one embodiment of the 

present invention; 

Fig. 4 is a generalized functional block diagram of the operation of the system of Fig. 

1 during audio reference library generation in accordance with another embodiment of the 

present invention; 

Figs. SA and SB together constitute a generalized flow chart illustrating operation of 

the system during language teaching in accordance with the generalized functional block 

diagram ofFig. 2; 

Figs. 6A, 6B and 6C together constitute a generalized flow chart illustrating one 

method of operation of the system during audio reference library generation for language 

teaching in accordance with the generalized functional block diagram of Fig. 3; 

Fig. 7 is a generalized flow chart illustrating operation of the system during audio 

reference library generation for language teaching in accordance with the generalized 

functional block diagram ofFig. 4; 

Fig. 8 is a simplified illustration of the creation of a phonetic template database of the 

type employed in Fig. 4; 

Fig. 9 is a simplified illustration of a labeled speech waveform; 

Fig. 10 illustrates the creation of a multiple language phonetic database in 

accordance with a preferred embodiment of the present invention; 

Fig. 11 is an illustration of speech recognition employing phonemes; and 
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Fig. 12 is an illustration of speech recognition employing phonemes of various 

languages. 
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DETAR.ED DESCRIPTION OF PREFERRED EMBODIMENTS 

Reference is now made to Fig. I, which is a generalized pictorial illustration of an 

interactive language teaching system constructed and operative in accordance with a 

preferred embodiment of the present invention and to Fig. 2, which is a generalized 

fimctional block diagram of the operation of the system of Fig. 1 during language teaching. 

It is to be appreciated that the system of Fig. 1 has many similarities to the 

Computerized System for Teaching Speech described in U.S. Patent 5,487,671, the 

disclosure of which is hereby incorporated by reference. 

As will be descnbed in detail hereinbelow, the system of the present invention differs 

ftom that of U.S. Patent 5,487,671 in that it operates with reference expected responses 

each having different pronunciation errors and includes an audio response scorer which 

indicates the relationship between the expected audio response provided by the user and the 

reference expected responses having pronunciation errors. 

The system of Figs. I and 2 incorporates speech recognition functionality in 

accordance with a preferred embodiment of the present invention. 

The system of Figs. 1 and 2 is preferably based on a conventional personal computer 

10, such as an IBM PC or compatible, using an Intel 80486 CPU running at 33 MHZ or 

higher, with at least 8MB of memory and running a DOS rev. 6.0 or above operating 

system. The personal computer 1 O is preferably equipped with an auxiliary audio module 12. 

For example, a suitable audio module 12 is the Digispeech Plus audio adapter (DS311) 

manufactured by Digispeech, Inc. and distributed in the USA by DSP SOLUTIONS Inc., 

Mountain View, CA. A headset 14 is preferably associated with audio module 12. 

Generally, the personal computer 10 and audio module 12 are supplied with suitable 

software so as to provide the following functionalities: 

a trigger generator for eliciting expected audio responses by the user. The 

trigger generator preferably comprises an audio specimen generator for playing audio 

specimens to a user but may additiona11y or alternatively comprise a visual trigger generator 

for providing a visual trigger output to a user; 
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an expected audio response reference library containing a multiplicity of 

reference expected responses, the multiplicity of reference expected responses including a 

first plurality of reference expected responses having acceptable ·pronunciation and for each 

of the first plurality of reference expected responses having acceptable pronunciation, a 

second plurality of reference expected responses each having different pronunciation errors. 

The second plurality of reference expected responses may include responses constructed 

ftom phonemes of various languages and may have application in speech recognition 

generally; 

an audio response scorer which indicates the relationship between the 

expected audio response provided by the user and the reference expected responses; and 

a user feedback interface which indicates to the user the pronunciation errors, 

if any, in the expected audio responses provided by the user. 

The user feedback interface preferably provides audio feedback via the audio module 

12 and headset 14. Additionally, as seen in Figs. 1 and 2, a display 16 is preferably provided 

to indicate pronunciation errors to the user in a visible manner, as illustrated, for example in 

Fig. 1. 

In accordance with a preferred embodiment of the present invention, a total of six 

different databases are employed. For convenience and ease of understanding of the 

invention, the six databases are briefly described hereinbelow in the order in which they are 

created and used in the invention: 

A Interim Audio Specimens Database - This database is generated by recording a 

plurality of native speakers including a distribution of various geographical origins, various 

ages and both senders. The plurality of native speakers may include speakers speaking 

various different languages. Each speaker pronounces a plurality of predetermined phrases. 

For each of the plurality of predetermined phrases, each speaker pronounces the phrase 

correctly and also repeats the phrase incorrectly a few times, each time with a different one 

ofa plurality of predetermined pronunciation errors. Preferably, this database includes plural 

recordings of each of the above pronounced phrases for each speakery so as to provide an 

enhanced statistical base. 
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B. Expected Audio Response Reference Database - This is a database containing 

templates rather than recorded speech. 

Various types of templates may be provided. One type of template, useful in word­

based speech recognition, may be derived from Database A in a manner descn'bed 

hereinbelow. Another type of template, useful in phoneme-based speech recognition, 

comprises various combinations of features of speech elements which together represent a 

phrase. 

Templates useful in word-based speech recognition may be derived from the Interim 

Audio Specimens Database A. by extracting the speech parameters of each of the 

pronounced phrases and combining them statisticaJly so as to represent the pronunciation of 

the plurality of native speakers referred to hereinabove. 

Thus each template represents a statistical combination of the pronunciations of a 

group of native speakers. 

A single template may be produced to cover all of the native speakers whose 

pronunciation is recorded in the Interim Audio Specimens Database A, or plural templates 

may be used, when a single template does not accurately represent the entire range of native 

speakers. For example, one template may represent males and the other females. 

Alternatively or additionally separate templates may each contain phonemes of a different 

language. 

In accordance with a preferred embodiment of the invention, the Expected Audio 

Response Reference Database B constitutes the expected audio response reference library, 

referred to above. This ii A speaker independent database. 

Various types of templates may be provided. One type of template useful in word­

based speech recognition may be derived from Database A in a manner described 

hereinabove. Another type of template, useful in phoneme-based speech recognitio~ 

comprises various combinations of features of speech elements which together represent a 

phrase. 

C. Phonetic Database - This is a commercially available database of speech parameters 

of phonemes for a given language. Such databases are available, for example, from AT & T~ 
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Speech Systems Incorporated of Boulder, Colorado, U.S.A. and Lemout & Hauspie Speech 
Products N.V. of Leper, Belgium. Multiple phonetic databases, each containing speech 

parameters of phonemes of a different language may be provided and are collectively 

referred to as a Phonetic Database. 

D. User Followup Database - This is a collection of recorded user responses. 

E. Expected Audio Specimens Database - This is a collection of recordings of each of a 
single trained speaker pronouncing each of the plurality of phrases correctly. 

F. Reference Audio Specimens Database - This is a collection of recordings of a single 
trained speaker pronouncing each of the plurality of phrases incorrectly a few times. each 

with a different one of a plurality of predetermined pronunciation errors. 

Reference is now made to Fig. 2, which is a generalized functional block diagram of 
the operation of the system ofFig. 1 during language teaching. 

Audio specimens stored in Expected Audio Specimen Database E are played to the 
user via the audio module 14 (Fig. l) in order to elicit expected audio responses by the user. 

A microphone 20, normally part of headset 14, is employed to record the user's audio 
responses, which are stored in User Followup Database D. The audio specimens typically 
include spoken phrases. The phrases may include one or more words. Alternatively or 

additionally there may be provided a visual trigger generator for providing a visual trigger 
output to a user for eliciting expected audio responses by the user. 

Spoken phrase parameters are extracted from the user's audio responses and are 

compared with reference phrase parameters to measure the likelihood of a match between 
the spoken phrase parameters of the user's audio response and the reference phrase 
parameters of a corresponding correct or incorrect phrase stored in the Expected Audio 
Response Reference Database B. 

It is appreciated that the reference phrase parameters need not necessarily comprise 

words or combinations of words. Instead the reference phrase parameters may comprise 
various combinations of features of speech elements, particularly when phoneme based 
speech recognition is being carried out. 
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The result of the likelihood measurement is selection of a phrase which is closest to 

the users audio response or an indication of failure to make any match. An audio and 

preferably also visible feedback indication is provided to the user, identifying the matched 

phrase and indicating whether it is correct or incorrect. Preferably, the user response may 

include a word, several words. a sentence or a number of sentences out of which one only or 

several phrases are matched during the teaching process. Additional teaching information as 

how to overcome indicated errors is preferably also provided in an audio-visual manner. 

Headphones 22, preferably forming part of headset 14 (Fig. 1) and display 16 are preferably 

employed for this purpose. 

Reference is now made to Fig. 3, which is a generalized functional block diagram of 

the operation of the system of Fig. 1 during generation of the Expected Audio Response 

Reference Database Bin accordance with one embodiment of the present invention. Here, a 

microphone 30. is used to record phrases spoken by a plurality of native speakers, including 

a distribution of various geographical origins, various ages and both genders. 

Each speaker pronounces a plurality of predetermined phrases. For each of the 

plurality of predetermined phrases, each speaker pronounces the phrase correctly and also 

repeats the phrase incorrectly a few times, each time with a different one of a plurality of 

predetermined pronunciation errors. The recordings are retained in the Interim Audio 

Specimens database A Preferably, this database includes plural recordings of each of the 

above pronounced phrases for each speaker, so as to provide an enhanced statistical base. 

When word-based speech recognition is provided, spoken phrase parameters are 

extracted and merged with phrase parameters already stored in the Expected Audio 

Response Reference Database B to build up the Expected Audio Response Reference 

Database B. This database contains a multiplicity of reference expected responses, the 

muhiplicity of reference expected responses including a first plurality of reference expected 

responses having acceptable pronunciation and for each of the first pluraJjty of reference 

expected responses having acceptable pronunciation, a second plurality of reference 

expected responses each having different pronunciation errors. 
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It may be appreciated that each phrase is recorded correctly N times by each of a 
plurality of M speakers. It is additionally recorded N times by each of M speakers in L 

ditFerent fonns each eontaining a different pronunciation error. 

Reference is now made to Fig. 4. which is a generalized functional block diagram of 
the operation of the system of Fig. 1 during audio reference library generation in accordance 

with another embodiment of the present invention. Here, the Expected Audio Response 
Reference Database B is computer generated by generating text and phonetic language files 
which are employed to produce phonetic language records. The phonetic language record is 
employed together with Phonetic Database C to generate phrase templates which together 

constitute the Expected Aud~o Response Reference Database B. 

In the embodiment of Fig. 4, the phrase templates are typically not words or 
combinations of words but rather combinations of features of speech elements, such as 
phonemes, diphones and transitions between phonemes. In phoneme-based speech 
recognition, features of speech to be recognized are compared with these combinations in 

order to find a best match. 

Reference is now made to Figs. SA and SB, which together constitute a generalized 
flow chart illustrating operation of the system during language teaching in accordance with 
the generalized functional block diagram of Fig. 2. Once the indicated initial preparations 
indicated in the flowchart are complete, and preferably after the voice type to be heard from 
Database E is selected, a lesson is selected and the user is provided an explanation of how 

to pronounce a selected sound. For each selected sound, a reference audio specimen taken 
&om Reference Audio Specimens Database E is played for the user in order to elicit an 

expected audio response by the user. 

The user's response is recorded and compared with reference expected responses 

contained in the Expected Audio Response lleference Database B, by the Student Response 

Specimen Recorder as described in US Patent No. 5,487,671, the disclosure of which is 
hereby incorporated by reference. 

If the best match is to the correct response. positive feedback is provided to the user 
and the lesson progresses to the next audio specimen. 
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If the best match is to a reference expected response having a pronunciation error 

then appropriate feedback is provided to the user. This feedback preferably includes an 

explanation of the error and how to correct it as well as a playback of the reference expected 

response. In accordance with a preferred embodiment of the present invention. the 

mispronounced phrase is played to the user from the Reference Audio Specimens Database 

F. 
A User Followup database D may be employed to play back the latest or earlier user 

responses for indicating user progress. to be included in the system feedback. or other 

purposes. 

Reference is now made to Figs. 6A. 6B and 6C, which together constitute a 

generalized ftow chart illustrating operation of the system during audio reference library 

generation for language teaching in accordance with the generalized functional block 

diagram of Fig. 3. 

Once the initial preparations indicated in the flowchart are complete the trained 

speaker speaks the correct phrase and a plurality of incorrect phrases, whose pronunciation 

is similar to the correct phrase but for one or more errors in pronunciation to provide 

reference expected responses each having different pronunciation errors. Each such set of 

correct and incorrect phrases is recorded. In accordance with a preferred embodiment of the 

invention, the Interim Audio Specimens Database A contains the various recordings. 

Database A is employed, as described above with reference to Fig. 3, to produce the 

Expected Audio Response Reference Database 8, Fig. 6C for use in word-based speech 

recognition. 

Reference is now made to Fig. 7, which is a generalized flow chart illustrating 

operation of the system during audio reference library generation for language teaching in 

accordance with the generalized functional block diagram of Fig. 4. Here a computer is 

employed to enter plain text and a phonetic language and to convert the text to the indicated 

phonetic language. Using a Phonetic Database C of the type described above, a phrase 

template is generated. The phrase template is then stored in the Expected Audio Response 

reference Database B. This described process is carried out for each phrase template being 
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used by the system. It is appreciated that that the phrase templates are typically not words 

or combinations of words but rather combinations of features of speech elements, such as 

phonemes, diphones and transitions between phonemes. In phoneme-based speech 

recognition, features· of speech to be recognized are compared with these combinations in 

onler to find a best match. 

Reference is now made to Figs. 8 and 9, which illustrate the creation of Phonetic 

Database C of the type employed. in Figs. 4 and 7 in accordance with a preferred 

embodiment of the present invention. A database SO of labeled speech. typically of the type 

illustrated, for example in Fig. 9, can be obtained ftom TIMIT Acoustic-Phonetic 

Continuous Speech Corpora. available from the Linguistic Data Consortium, the University 

of Pennsylvania, at e-mail address online-service@ldc.upenn.edu. A template builder 52, 

typicaJly·embodied in commercially available software, such as HTK (Hidden Markov Model 

Toolkit) available ftom Entropic Cambridge Research Laboratories, Ltd., e-mail address 

sales@entropic.com, operates on the database SO and provides the Phonetic Database C. 

The technique of Fig. 8 is applicable to various languages. 

Where the phonetic database SB comprises phonemes from various Janguages, the 

Phonetic Database C is realized by combining plural phonetic databases 54, 56, as illustrated 

in Fig. JO. It is a particuJar feature of the invention that phonetic databases 54 and 56, 

including phonemes of a language being learned or spoken as well as the native language of 

the user, may thus be combined to provide enhanced speech recognition. 

Reference is now made to Fig. 11, which is an iUustration of speech recognition 

employing phonemes. Jn the illustrated example the expected word is "tomato11
• A net of 

expected alternative pronunciations is created. Here, the speaker can pronounce the first "o" 

as "0". •ow" or "U", the 110" pronunciation being considered to be correct. 

Similarly the user may pronounce the "a" as "A" or "EY", the "EY" pronunciation 

being considered to be correct. 

Fig. 1 l is characterized that au of the phonemes being used for speech recognition 

belong to a single language. 
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Reference is now made to Fig. 12, which is an illustration of speech recognition 

employing phonemes of various languages. The present example is designed for recognizing 

English spoken by a native Japanese speaker. Here the expected word is •Los" as in "Los 

Angeles". It is seen that here, the speaker can pronounce the "L" as 11L1
• (circled "L"), an 

English "R." (circled "R") or a Japanese "R" (boxed "R"). 

Fig. 12 is characterized that not all of the phonemes being used for speech 

recognition belong to a single language. In the example of Fig. 12, some of the phonemes 

are Enslish language phonemes (circled letters) and some of the phonemes are Japanese 

lansuage phonemes (boxed letters). 

It may thus be appreciated that when using the speech recognition technique of Fig. 

12 for language teaching, the native Japanese characteristic mispronunciations are 

recognized by the system and the necessary teaching feedback will be provided to the user. 

When the speech recognition technique of Fig. 12 is used for other speech recognition 

applications. it enables English spoken by native Japanese speakers whose English 

pronunciation is not perfect to be recognized. 

It will be appreciated by persons skilled in the art that the present invention is not 

limited by what has been particularly shown and described hereinabove. Rather the scope of 

the present invention includes both combinations and subcombinations of the various 

features and elements described hereinabove as well as obvious variations and extensions 

thereof. 
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CLAIMS 

I claim: I IHllll llllll lllll lllll II llll 
* C L M S * 

1. Apparatus for interactive language training comprising:. 

a trigger generator for eliciting expected audio responses by a user; 

an expected audio response reference library containing a multiplicity of reference 
expected responses. the multiplicity of reference expected responses including a first 

plurality of reference expected responses having acceptable pronunciation and for each of 

said first plurality of reference expected responses having acceptable pronunciation. a second 

plurality of reference expected responses each having ditferent pronunciation errors; 

an audio response scorer which indicates the relationship between the expected audio 

response provided by the user and the reference expected responses; and 

a user feedback intertace which indicates to the user the pronunciation errors in the 

expected audio responses provided by the user. 

2. Apparatus according to claim 1 and wherein said user feedback interface also 

provides instruction to the user how to overcome the pronunciation errors. 

3. Apparatus according to claim 1 and wherein said user feedback interface indicates to 

the user each pronunciation error immediately following each expected audio response. 

4. Apparatus according to claim 1 and wherein said feedback interface provides audio 

and visual indications of said pronunciation errors. 

S. Apparatus according to claim 1 and wherein said audio specimen generator is 

operative such that the expected audio response is a repetition of said audio specimen. 
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6. Apparatus according to claim I and wherein said audio specimen generator is 

operative such that the expected audio response is other than a repetition of said audio 

specimen. 

7. Apparatus according to claim I and wherein said audio specimen generator is 

operative such that the expected audio response is an audio specimen which may be chosen 

from among more than one possible expected audio responses. 

8. Apparatus according to claim 1 and wherein said trigger generator comprises an 

audio specimen generator for playing audio specimens to a user. 

9. Apparatus according to claim 1 and wherein said trigger generator comprises an 

visual trigger generator for providing a visual trigger output to a user. 

10. Apparatus according to claim 1 and wherein said expected audio response hbrary 

comprises an expected audio response reference database. 

11. Apparatus according to claim 10 and wherein said expected audio response reference 

database comprises a multiplicity of templates. 

12. Apparatus according to claim 10 and wherein said expected audio response reference 

database is speaker independent. 

13. Apparatus according to claim 11 and wherein said expected audio response reference 

database is speaker independent. 

14. A method for interactive language training comprising: 

eliciting expected audio responses by a user; 
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providing an expected audio response reference library containing a multiplicity of 

reference expected response~ the multiplicity of reference expected responses including a 

first plurality of reference expected responses having acceptable pronunciation and for each 

of said first plurality of reference expected responses having acceptable pronunciation. a 

second plurality of reference expected responses each having different pronunciation errors; 

indicating the relationship between the expected audio response provided by the user 

and the reference expected responses; and 

indicating to the user the pronunciation errors in the expected audio responses 

provided by the user. 

IS. A method according to claim 14 and also comprising providing instruction to the 

user how to overcome the pronunciation errors. 

16. A method according to claim 14 and also comprising indicating to the user each 

pronunciation error immediately following each expected audio response. 

17. A method according to claim 14 and also comprising providing audio and visual 

indications of said pronunciation errors to said user. 

18. A method according to claim 14 and wherein said expected audio response is a 

repetition of said audio specimen. 

19. A method according to claim 14 and wherein said expected audio response is other 

than a repetition of said audio specimen. 

20. A method according to claim 14 and wherein said expected audio response is an 

audio specimen which may be chosen from among more than one possible expected audio 

responses. 
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21. A method according to claim 14 and wherein said step of eliciting audio responses 

includes playing audio specimens to a user. 

22. A method according to claim 14 and wherein said step of eliciting comprises 

providing a visual trigger output to a user. 

23. Speech recognition apparatus comprising: 

at least one data base containing speech elements of at least first and second 

languages; 

a receiver, receiving spoken speech to be recognized; and 

a comparator, comparing features of said spoken speech with a combination of 

features of said speech elements of at least first and second languages. 

24. A language teaching system including: 

a trigger generator for eliciting expected audio responses by a user; 

a speech recognizer receiving the expected audio responses spoken by a user, the 

speech recognizer including: 

at least one data base containing speech elements of at least first and second 

languages; 

a receiver, receiving spoken speech to be recognized; and 

a comparator, comparing features of said spoken speech with a combination 

of features of said speech elements of at least first and second languages; and 

a user feedback interface which indicates to the user errors in the expected audio 

responses spoken by the user. 

25. A language teaching system according to claim 23 and wherein said speech elements 

comprise at least one of phonemes, diphones and transitions between phonemes. 
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26. A language teaching system according to claim 23 and also comprising a template 

generator operative to generate phrase templates. 

27. A language teaching system according to claim 23 and also comprising a feature 

extractor operative to extract features of spoken speech received by said receiver. 

28. A method for speech recognition comprising: 

providing at least one data base containing speech elements of at least first and 

second languages; 

receiving spoken speech to be reeogni7.ed; and 

comparing features of said spoken speech with a combination of features of said 

speech elements of at least first and second languages. 

29. A method for speech recognition according to claim 28 and wherein the spoken 

speech is spoken in a first language by a user who is a native speak.er of a second language 

and wherein the at least one data base contains speech elements of both the first and the 

second languages. 

30. A method according to claim 28 and wherein said at least first and second languages 

comprise different national languages. 

31. A method according to claim 28 and wherein said at least first and second languages 

comprise different dialects of a single national language. 
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