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{57 ABSTRACT

An interactive computer assisted language learning
system which allows a student to select a model phrase
from text displayed on an electronic display; record (in
digitized form) his own pronunciation of that phrase;
and instantly listen to the digitized vocal version of the
selected phrase and his own recorded pronunciation for
comparison purposes. An audic CLIP mode permits the
student to select any (random) portion of displayed text
(e.g.. a phrase, a small part of a phrase, a single word, a
syllable, or a phoneme) using cursor control or the like
and to control the system to play the voice correspond-
ing to that selected portion. A SoundSort text recon-
struction exercise based on aural clues automatically
randomizes the order of plural phrases, provides digi-
tized utterances of the phrases in the randomized order,
and requires the student to reconstruct the original
order using a visual display interface. Integration of
digitized sound in a high-level authoring system (as
distinct from an authoring language) is provided. An
easy-to-use “WYSIWYG” (“What you see is what you

get”) user interface reduces or eliminates user mistakes

and associated frustration and does not require the user
to have any programming ability. An extremely flexible
apthoring system allows a teacher to link recorded
digitized sound with customized on-screen text (which
may but need not match the digitized sound). This al-
lows a wide variety of free-form exercises 10 be created.

25 Claims, 39 Drawing Sheets
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The AudioLab function provides the student with
practice in pronounciation and listening comprehen-
sion. In the preferred embodiment, the AudioLab op-
tion or function has three different modes: PREVIEW
(block 108); LAB (block 110); and CLIP (block 112). In
the PREVIEW mode, the student listens to the entire
selected text and also sets the playback volume for all of
the routines (AudioLab, SoundSort and AudioWrite).
In the LAB mode (block 110), the student listens to
phrases from the text and may also record his own
speech and may compare his played back voice to the
original. In both the PREVIEW and LAB mode the
student may choose to see the phrases and text in differ-
ent combinations again on display 58 or he can choose
to listen without viewing the text. From the LAB mode,
student may select the CLIP mode (block 112). In the
CLIP mode, the student may choose to work on any
selected portion of & phrase to permit him to practice
difficult sounds.

Upon selecting the AudioLab option from main dis-
play 106 in the preferred embodiment, system 60 begins
performing the AudioLab PREVIEW mode (block
108). FIG. 3A is a graphical description of some of the
options presented by the preferred embodiment in the
PREVIEW mode. The student may adjust volume level
by depressing the left arrow key (to decrease volume
level) or the right arrow key (to increase volume level)-
—and this volume level adjustment remains in effect for
all functions (programs) provided by system 50. To
begin playing a prerecorded lesson, the student de-
presses the F2 function on keyboard 54 on the preferred
embodiment. In the preferred embodiment, this causes
system 50 to begin producing audio in headset 62a by
controlling speech processor 60 to convert digitized
speech stored on mass storage device 56 into audio
signals.

In the preferred embodiment, one or more screens of
text may be associated with a particular block of stored
digitized speech, and in the PREVIEW mode this text
may be displayed by display 58 while system 50 pro-
duces the converted audio signals from the digitized
speech. This associated text is typically actual text cor-
responding to the speech being reproduced (since the
student may then “read along” with the digitized
speech being played back), but it may have some other
contents—depending upon what the teacher desires (as
will be explained). To stop the speech (and text) genera-
tion, the student may depress the ESC (escape) key of
keyboard 54. To resume speech/text reproduction, the
student may depress the F2 key again. Depressing the
ESC key another time returns the student to the main
menu (FIG. 2, block 106). Depressing the ENTER key
causes the LAB mode to be entered (FIG. 2, block 110).
On-line help is available by depressing the F1 key in the
preferred embodiment. :

FIG. 3B is a graphical illustration of options available
to the student in the LAB mode of the AudioLab func-
tion (FIG. 2, block 110). In this I AB mode, the student
can select different phrases (¢.g., sentences) to listen to
in isolation one or more times. If the student wishes to
concentrate on a specific phrase, he selects the LAB
mode by depressing the ENTER key. Once in the LAB
mode, the student may select the phrase he wishes to
concentrate on using cursor control keys. If in the PRE-
VIEW mode the student has his text turned off (this is
the default mode), then in the LAB mode only the se-
lected phrase will be displayed by display 58. If, on the
other hand, the student in the PREVIEW mode se-
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lected that the text should be displayed (by depressing
F7), the full text is displayed on display 58 but the se-
lected phrase is highlighted. The left arrow and the
right arrow keys in the preferred embodiment move the
display “‘work box” to different phrases, and the F6 key
is used to turn a phrase on and off—thereby selecting
the phrase to be treated using the LAB mode.

Once the student has selected a phrase, he can depress
the F2 key to control speech processor 60 to play back
the digitized speech corresponding to that phrase. By

depressing the F3 key, the student may record his own -

pronunciation of the same phrase. Once the F3 key is
depressed, the student is prompted to depress the space
key to begin recording (and may adjust the recording
level using the left arrow and right arrow keys). Upon
depressing the space bar, speech processor 60 begins
converting audio applied at its audio input (e.g., from
the microphone in headset 62a) into digitized speech
information and storing the digitized speech (on a vir-
tual disk). When the student is through speaking, he
depresses the space bar again to stop recording. The
student may then depress the F4 key to instantly play
back his own just-recorded speech —or depress the F2
key to listen again to the model pronunciation of the
selected phrase. Depressing the ESC key returns system
50 to the PREVIEW mode (FIG. 2, block 108), while
depressing the F5 key controls system 52 to perform the
AudioLab CLIP mode (FIG. 2, block 112).

The CLIP mode in the preferred embodiment allows
the student to analyze any section or part of a phrase
selected in the LAB mode. A graphical illustration of
options presented to the student in the CLIP mode are
shown in FIG. 3C. In the preferred embodiment, the
CLIP mode permits the student to examine any section
or part of the model digitized speech recording down to
a single phoneme (0.1 seconds in duration). In addition,
the complete phrase can be heard by depressing a con-
trol key (e.g., F2).

In the CLIP mode, the cursor control keys (up ar-
row, down arrow, left arrow, right arrow) are used to
sclect which part of the current phrase is to be played
back. A graphical illustration of the length of the cur-
rently selected portion of the phrase is displayed at the
bottom of display 58 in the preferred embodiment. In
the preferred embodiment, this graphical illustration
includes a horizontal line having a length proportional
to the length of the selected phrase portion. The length
and position of this horizontal line change in response to
cursor controls to change the length and position of the
selected portion relative to the current phrase.

Once the student has selected the portion of the
phrase he wishes to concentrate on, he depresses the F5
key to listen to the selected portion. As in the LAB
mode, the student may record and play back his own
voice using the F3 and F4 keys, and alternate playback
of his voice with playback of the selected clip by tog-
gling the F5 and F4 keys. Depressing the F8 key resets
the clip to allow the student to select a different part of
the phrase. Depressing the ESC key returns system 50
to the LAB mode (FIG. 2, block 110).

The AudioWrite function (FIG. 2, block 114) pro-
vides the student with an exercise in listening and writ-
ing by requiring the student to type phrases he hears,
The student may listen to each phrase as many times as
he wishes, and may also listen to the entire text before
concentrating on each phrase (since in the preferred
embodiment the typing exercise operates on a phrase-
by-phrase basis). Once the student has typed a particular
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available to the students for a particular lesson. In the
preferred embodiment, the AudioLab function is al-
ways available to the student. However, certain exer-
cises may not be suitable for the SoundSort or Audio-
Write function. At block 946, system 50 prompis the
teacher to choose student functions that should be avail-
able to students and to delete functions that should not
be available to the student. Blocks 950-958 result in
displaying the same main menu seen by the student and
permitting the teacher to delete one or both of the Au-
dioWrite or SoundSort options or to undelete those
options (blocks 956, 954, respectively). Depressing the
ENTER key saves the student selection data (block
958) and returns control to FIG. 11A block 602 to per-
mit the teacher to either exit the studio routine or to
work on creating another lesson.

The present invention thus provides an extremely
flexible environment for creating preprogrammed audio
visual lessons in which both the audio portion and the
textua] portion can be programmed by the teacher.
Once lessons have been constructed in this fashion, they
can be used by the student in a variety of different ways
to develop different skills. For example, the Audiolab
student function works on reading and listening com-
prehension; the AudioWrite function concentrates on
listening, comprehension and writing skills; while the
sound functions concentrates on listening, comprehen-
sion, grammatical and other skills. Since the same lesson
can be used for varous functions, the burden on the
teacher is eased, while great flexibility is maintained.
All of these features are provided by a truly interactive
language learning system in which the student is ex-
posed to both audio and visual stimuli and is capable of
cither listening to recorded model digitized speech and-
/or 1o his own attempts to pronounce the speech using
self-correction methodology.

While the invention has been described in connection
with what is presently considered to be the most practi-
cal and preferred embodiments, it is to be understood
that the invention is not to be limited to the disclosed
embodiments, but on the contrary, is intended to cover
various modifications and eguivalent arrangements in-
cluded within the spirit and scope of the appended
claims. :

What is claimed is:

1. An interactive language learning system compris-
ing:

storing means for storing a digitized speech version of

a passage of language and for also storing a digital
data textual version of said same passage;

‘a display for displaying text corresponding to said

passage;

selecting means operatively connected to said display

and to said storing means and operable by a user for
selecting a portion of said passage, and for causing
the portion of said stored digital data textual ver-
sion corresponding to said selected passage portion
to be displayed as text on said display; and

speech processing means for:

selecting the portion of said stored digitized speech
version corresponding to said selected portion of
said passage,

converting said selected digitized speech version
portion to audio signals for use in generating
speech sounds,

converting- andio signals representing user speech
into digitized speech signals representing said
user speech, and
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subsequently reconverting said digitized speech
signals representing said user speech to audio
signals for use in generating further speech
sounds so as to permit said user to listen to and
compare his own speech with a spoken version
of said passage corresponding to said stored digi-
tized speech version. '
2. A system as in claim 1 wherein:
said system further includes a transducer which con-
verts user speech to audio signals;
said speech processing means includes means con-
nected to said transducer for converting said audio
signals to digitized speech 'signals and for tempo-
rarily storing said digitized speech signals;
said display also displays a symbol; and
said system further includes user input means for
permitting said user to (i) select said portion of said
passage by manipulating the position of said sym-
bol displayed by said display with respect to said
displayed text, and (ii) control said speech process-
ing means to rapidly alternate (a) converting said
temporarily stored digitized speech signals repre-
senting his own speech to audio signals, and (b)
converting said digitized speech signals corre-
sponding to said selected portion of said passage to
audio signals so as to alternately generate sounds
corresponding to said user’s speech and sounds
corresponding to said stored digitized speech ver-
sion.
3. A system as in claim 1 wherein:
said speech processing means generates processor
interrupts; and
said system further includes interrupt means for read-
ing said digitized speech version from said storing
means for conversion to audio signals by said
speech processing means in response to said gener-
ated processor intetrupts.
4. A system as in claim 1 wherein:
said selecting means includes means for selecting the
position and length of a portion of said passage;
said specch processing means includes further select-
ing means for selecting only those portions of said
stored digitized speech version corresponding to
said selected passage portion; and
said speech processing means also includes means for

converting only said selected stored digitized

speech version portions to audio signals.

5. A system as in claim 1 wherein said first-mentioned
selecting means comprises cursor control means manip-
ulable by said user for selecting portions of said text
displayed by said display and for thereby selecting cor-
responding portions of said stored digitized speech ver-
sion for conversion to audio signals.

6. A system as in claim § further including means
connected to said cursor control means and to said
display for causing said selected text portions displayed
by said display to have a different displayed appearance
than the non-selected displayed text portions.

7. A system as in claim 5 wherein said system further
includes text display selection means, manipulable by
said user and operatively connected to said display, for
alternately selecting: (a) display of only said selected
text portions, and (b) display of the entire textual ver-
sion of said passage including said selected text portion.

8. A system as in claim 1 wherein said speech process-
ing means includes means for converting between audio
signals and adaptive differential pulse code modulation
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un idioma en particular”. (Folio 51).

Por lo anterior para solucionar este problema la presente solicitud trata de
proporcionar: reivindicaciones 1- 14, folios 59 - 61.

IPC: G09B05/04.
3. De la solicitud de patente:

Reivindicacion 1y 14 son demasiado generales y no presentan en forma concisa lo
nuevo que se estd aportando a la tecnologia, ni definen las caracteristicas que lo
hacen diferente de lo ya existente. Las reivindicaciones, para el caso del dispositivo,
deben definir técnicamente la forma, la disposicion, ubicacién, constitucion de cada
una de las partes y como se acoplan entre si para conformar el sistema y lo hagan
diferente de los dispositivos para articular fonemas existentes, por lo tanto son
facilmente afectables con documentos existentes en el estado de la técnica. Para el
caso del meétodo se debe especificar el paso o etapa que lo hace distinto de lo
existente en el estado de la técnica. Se sugiere que cuando anexe el nuevo capitulo
reivindicatorio lo haga aparte de la respuesta del solicitante.

4. Determinacion del Estado de la Técnica

Teniendo en cuenta que la fecha de solicitud es el 2003-01-16, se encontré el
siguiente documento relevante:

N° Documento Contenido Feqha de
Publicacién
US5010495 Interactive language learning
Inventor: John A. Willets system
D1 Solicitante: American Language | (Sistema interactivo de aprendizaje 1697-88-23
Academy del lenguaje)

5. Analisis de patentabilidad (articulo 81 D486)
5.1. Novedad (articulo 16 D486)
Respecto a la solicitud en estudio se estudiaran las reivindicaciones independientes 1

y 10 que se encuentran en los folios 59-61, y las cuales se soportan por medio de la
siguiente figura:

S

] P
il Bﬂ*@
" ..

Respecto al estado de la técnica D1 divulga un sistema Interactivo de aprendizaje de
idiomas asistida por ordenador que permite a un estudiante elegir un modelo de
expresion de texto que se muestra en una pantalla electronica, se registra (en forma
digital), su propia pronunciacion de esa frase, y al instante se escucha la voz
digitalizada, se selecciona la version de la frase y su propia pronunciacion grabada

1
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con fines de comparacion. Un clip en modo de audio permite que el estudiante
seleccione cualquiera muestra (aleatoria) parte del texto (por ejemplo, una frase, una
pequefia parte de una frase, una sola palabra, una silaba o un fonema) o utilizando el
control del cursor para controlar el sistema de voz y asi reproducir la correspondiente
parte seleccionada.

Teniendo en cuenta tal y como se plantea la reivindicacion 1, ademas, de acuerdo al
estado de la técnica establecido en el numeral 4, el documento mas cercano es: el
documento D1, con el cual se plantea la siguiente tabla comparativa de
caracteristicas reivindicadas dando a entender que las contiene (Sl) o que no las
contiene (NO).

REIVINDICACION 1@ ) D1
Dispositivo para articular fonemas, que comprende: S
1) Un teclado, el cual teclado incluye por lo menos Elemento 54, Columna 2 renglones 20-36
una estructura de soporte y una pluralidad de teclas y figura 1 folios 87-90.

conectadas a la estructura de soporte, en donde
cada tecla de por lo menos un numero de teclas se
designa con por lo menos un simbolo lingtistico,

2) Una unidad de procesamiento electrénico Sl

conectada al teclado para registrar pulsaciones de Elemento 52, Columna 9 renglones 20-36
teclas, y y figura 1 folios 87-90.

3) Medios productores de sonido conectados Si

electronicamente a la unidad de procesamiento, Elementos 62A que incluyen audifonos y
caracterizado por que la unidad de procesamiento parlantes, Columna 9 renglones 20-36,
se provee con medios de conversion para convertir reivindicacion 1 donde se cita el

por lo menos una pulsacion registrada de tecla en convertidor de datos y la figura 1 folios 87-
una sefial de un fonema que corresponde al 90.

simbolo linglistico de esta por lo menos una
pulsacion de tecla, en donde los medios
productores de sonido se adaptan para la

| articulacion del fonema.

Se puede concluir de la anterior tabla, que en la solicitud presentada las
caracteristicas 1-3, se encuentran contenidas en el documento D1 de manera
identica ya que sugiere un dispositivo de conversion de datos digitales a fonemas
audibles que posee los mismos elementos citados como son el teclado el procesador
y el convertidor para ser escuchado mediante un parlante, por lo que permitiria
afirmar que la reivindicacion 1 de la presente solicitud NO es novedosa. Por lo tanto
no cumpliria con lo expuesto en el articulo 16 de la Decision 486 de la Comunidad
Andina de Naciones. Lo anterior limita el estudio del siguiente requisito de nivel
inventivo correspondiente al nivel inventivo. Se recomienda anexar el nuevo capitulo
reivindicatorio totalmente a parte a la respuesta del solicitante.

Ahora teniendo en cuenta tal y como se plantea la reivindicacion 10, ademas, de
acuerdo al estado de la técnica establecido en el numeral 4, el documento mas
cercano es: el documento D1, con el cual se plantea la siguiente tabla comparativa
de caracteristicas reivindicadas dando a entender que las contiene (SI) o que no las
contiene (NO).

| REIVINDICACION 10 _ _ D1
Metodo para articular fonemas que Sl
comprende los pasos de: Reivindicacion 1 renglones 48-52, folio 90. Se
A) pulsar un usuario por lo menos una tecla | provee un medio para digitar o teclear palabras o

textos

B) registrar la unidad de procesamiento la Sl
pulsacion de tecla en una sefial de un Reivindicacién 1 renglones 53-59, folio 90. Se
fonema que corresponde a la pulsacién de | provee un medio de registro o presentacién como
tecla lo es una pantalla o display.
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["C) convertir la pulsacion de tecla en una sl
sefial de un fonema que corresponde a la Reivindicacién 1 renglones 63-65, folio 90. Se
puisacion de tecla, y provee medios de conversion de senal digital a
_____ 1 una sefial audible ]
D) Producir acusticamente el fonema Si
Reivindicacion 1 renglones 66 a la columna 26
L B renglones 1-7, folio 90. o

Se puede concluir de la anterior tabla, que en la solicitud presentada las
caracteristicas o pasos A-D, se encuentran contenidas en el documento D1 de
manera idéntica ya que sugiere un método para producir un fonema o sefial de audio
con los pasos requeridos por el solicitante mediante los elementos que dispone dicho
documento Teclado, pantalla o display, procesador, convertidor y productor de
sefiales, lo que permitiria afirmar que la reivindicacion 10 de la presente solicitud NO
es novedosa. Por lo tanto no cumpliria con lo expuesto en el articulo 16 de la
Decisidn 486 de la Comunidad Andina de Naciones. Lo anterior limita el estudio del
siguiente requisito de nivel inventivo correspondiente al nivel inventivo.

6. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

N° Documento Reivindicaciones Afectadas Requisito que
I e Afecta
D1 US5010495 114 _ NOVEDAD

En cumplimiento del articulo 45 de la Decisién 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de notificacion de la presente comunicacién. En caso de
no dar respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran
los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la circular Unica N° 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL
Jefe de Divisién(ge uevas Creaciones.

El anterior requerimiento fue notificado por fijacion en lista, de fecha 10 JUl. 2009

CONCEPTO TECNICO No. 1799 EXAMINADOR TECNICO
Coédigo No. 202083
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