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THE ILNVENTEON ‘5 " 1.Field of the Invention The present #A¥ention
red ates toja character recogni zing and transl ating systemwhich is
syitable f@Qr use as a portable transflati ng machine or the like, and

nor e partigplarly to a 10 character recognizing and translating systemfor
t aki ng, as” canera i mage data, characters which are witten on

si ght seei ng gui de boards, building nane plates, signboards, sightseeing
gui de ' o

CHARACTER ﬁECOGNIZING AND TRANSLATING SYSTEM AND
VOICE RECOGNIZING AND TRANSLATING SYSTEM

BACKGROUND OF THE INVENTION

1.Field of the Invention

The present invention relates to a character recognizing and
translating system which is suitable for use as a portable
translating machine or the like, and more particularly to a

10 character recognizing and translating system for taking, as
camera image data, characters which are written on sightseeing
guide boards, building name plates, signboards, sightseeing guide
pamphlets, menus of restaurants, etc. to which travelers often
refer in overseas travel places, for example so as to recognize

15 the characters. The character recognizing and translating. system
is not restricted to any particular shape or size of character, nor
to any particular languages, and it is suitable for use in
recognizing and translating various characters written in various
languages which are taken in or imaged as camera image data.

20 Furthermore, the present invention relates to a voice recognizihg .
and translating system which is suitable for use as a portable
translatiﬁg machine, and more particularly as a voice recognizing
and translating system for picking up {taking) or recording
various types of voices or other aural information which are

25 announced in an air port lobby, a train station, in an airplane, a

vehicle, at a sightseeing location, etc., as well as surrounding




panphl ets, nenus of restaurants, etc. to which travelers often refer in
overseas travel places, for exanple so as to recagnize 15 the characters.

The character recognizing and translating system is not restricted to
afly particul ar shape or size of character, nor to any particul ar
| anguages, and it is suitable for use in recogni zi ng and transl ating

various characters witten in various 2 |anguages which are taken in or
i maged as canera image data. 20 Furthernore, the present invention relates

to a voice recogni zing and transl ating systemwhich is suitable for
use as a portable translating machine, and nore particularly as a
voi ce recogni zi ng and translating systemfor picking up (taking) or

000 oo NG Ao, o R A R e MR Rl °°
vehicle, at aggl gdiySgg! Y réBS&ﬁiz%”anﬁt fransfite"fHld 0° takBH-H Y PStorded
voices.
2.Description of Related Art
5 Recently, a portable liquid crystal digital camera has been
developed for enabling a user to view just-photographed still
image information at the place where the photographs were taken,
record the still image information in a recording medium, display
the image information on a large-scale screen monitor, print the
10 image information with a printer, etc.

- Japanese Laid-open Patent Application No. Hei-3-87976
discloses a character recognizing and tranélating machine for an
electronic still camera, which is connected to an electronic still
camera such as the above-described type of liquid crystal digital

15 camera or the like, to recognize character information in recorded
images and further to translate the recognized result. This
machine is designed so as to receive character information
contained in object images from the electronic still camera and
recognize and translate characters contained in the character

20 information. More specifically, according to the character
recognizing and translating machine, video signals from the
electronic still camera are converted to signals which are
suitable for character recognition and translation processing, and
are then subjected to a series of general information processing

25 steps such as character area extraction processing based on an

edge extraction method, background deletion processing,



2. conversational speech, and voices and announcenents at | ectures,
etc., so as to recognize and translate the so taken-in or recorded

voi ces. 2.Description of Related Art 5 Recently, a portable
l'rquid crystal digital camera has been devel oped for enabling a user
to view just-photographed still i mage information at the place where
the photographs were taken, recorddhe still imge information in a
recording medium display the image information on a | arge-scale
screen nonitor, print the 10 image information with a printer, etc.
Japanese Lai d-open Patent Application No. Hei-3-87976 di scl oses a
character recognizing and translating machine for an el ectronic stil
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receive charagheknihgf FddiafiBn processing, etc.
However, according to the conventional character
5 recognizing and translating device as described above, it has been
very difficult to recognize and translate characters written on
sightseeing guide boards, building name plates, restaurant menus,
sightseeing guide pamphlets, etc. to which travelers often refer
in overseas travel places. This is because it frequently occurs
10 that characters cannot be accurately recognized by merely
applying a pattern matching method using only a character
reference pattern to calligraphic characters which are written in
various writing styles in overseas places.
On the other hand, following the recent rapid increase in the
15 number of overseas travelers, portable translating machines
having fixed forms of conversion patterns with voice recognition
have been developed to overcome the difficulties of
communication among people of various nationality (the so-called
language barrier). These portable translating machines utilize a
20 reproduction system in which sentences used in various types of
conversations are registered as voice data in advance and a
desired sentence is selected in accordance with a given situation.
According to this reproduction system, a person with which a
user is conversing (hereinafter referred to as a “person in
25 conversation”) is allowed to one-sidedily hear, in his native

language, a question or request which the user wishes to make.



contai ned in object images fromthe electronic still canmera and
recogni ze and translate characters contained in the character 20

i nformati on. More specifically, according to the character recogni zi ng
and transl ating machine, video signals fromthe el ectronic stil

canera are converted to signals which are suitabl e for character
recogni tion and transl ation processing, gnd are then subjected to a
series of general information processing 25 steps such as character area
extraction processing based on an edge extraction nethod, background
del eti on processing, - 3

However, the speech of the person cannot be translated by this
machine. Therefore, there has been proposed another device for
recognizing a user's voice in which the spoken words are input
through a microphone, the voice is translated into a |

5 predetermined language and is then outputted, as disclosed in
Japanese Laid-open Patent Application No. Hei-5-35776.

According to this device, voice data which is input through
the microphone is converted to a digital signal and divided to be
analyzed, and then the result of analysis is compared with a

10 standard voice pattern stored in a voice recognition dictionary to
perform voice recognition. Furthermore, according to this device,
translated words corresponding to a recognized voice are read in
from a memory card for translated word data, converted to a
signals and then output to a speaker. The memory card for

15 translated word data comprises a ROM card or the like, and has
voice data stored therein. By exchanging the memory card with
one for another language, voice translation can be achieved in
plural languages. The voice recognition dictionary comprises a
RAM or the like, and has standard voice patterns corresponding to

20 the user’s particular pronunciation prerecorded therein.

In the above-described portable voice translating machine
disclosed in the above publication, the voice of the user can be
recognized. However, its function is limited to that of the
portable translating machine using fixed conversation patterns

25 with voices as described above. That is, it allows a person in

conversion to one-sidedly hear a user’'s question or request in the



character arrangenent slant correction processing, character

recogni tion processing based on a pattern nmatchi ng nethod, machi ne
transl ati on processing, etc. However, according to the
cenventional character 5 recognizing and translating device as descri bed
above, it has been very difficult to recognize and translate characters
witten on si ght seei ng gui de boards,g buil di ng nane pl ates, restaurant
nmenus, si ght seei ng gui de panphlets, etc. to which travelers often refer
in overseas travel places. This is because it frequently occurs 10 that
characters cannot be accurately recognized by nerely applying a
pattern matchi ng nmet hod using only a character reference pattern to
cal l i graphi c characters, whic
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conversatigns yaee ¢t epedkast i9i mordantpomantanicansiajeathe speech of
the person in .conversation than the speech of the user.

Furthermore, during overseas travel, a traveler has
problems in that he cannot understand voice announcements which
are made in an air-port lobby, a train station, in an airplane, a

10 vehicle, at a sightseeing location, etc., nor can he l_mderstand
normal surrounding conversational speech, voices and
announcements at lectures, etc. Particularly for the voice
recognition of voice announcements in an air-port lobby, a train
station, in an-air plane, a vehicle, at a sightseeing location, etfc.,

15 reduction in recognition efficiency of voice recognition when
there is background noise is a critical problem.

Therefor'e, an object of the present invention is to provide a
character recognizing and translating system which is not
restricted by the shape or size of characters nor by any

20 difference in language, and which can recognize and translate
various characters written in various languages which are sensed
as camera image data. Furthermore, another object of the present
invention is to provide a voice recognizing and translating system
for reliably recognizing and translating various types of

25 continuous voices or announcements when there is background

noise such as in an air-port lobby, a train station, in an air-plane,



desired sentence is selected in accordance with a given situation.

According to this reproduction system a person with which a user is
conversing (hereinafter referred to as a "person in 25 conversation") is
aFl owed to one-sidedly hear, in his native | anguage, a question or
request which the user w shes to nake.

4 However, the speech of the pergson cannot be translated by this
machi ne. Therefore, there has been proposed another device for

recogni zing a user's voice in which the spoken words are input t hr ough

a mcrophone, the voice is - translated into a

in a vehicle, at a sightseeing location, etc.

SUMMARY OF THE INVENTION

5 In order to attain the above-described objects, according to
a first aspect of the present invention, a character recognizing
and translating system for sensing characters written on a guide
board, a building name plate, a restaurant menu, sightseeing guide
pamphlets or the like, using a camera and recognizing the

10 characters and translating words or sentences comprising the
recognized characters, includes: a character data base for
accumulating character data representing characters contained in
a sensed image; a character-shape analysis unit for analyzing the
shape of a character on the basis of the character data in the

15 character data base to extract the features of the character
constituent elements constituting the character; a mask learning
unit for creating sample mask data of the character constituent
elements on the basis of the analysis result of the character-
shape analysis unit; a character collating unit for collating the

20 character data of characters which are to be recognized and
which are contained in a newly-taken image with the sample
mask data of character constituent elements to thereby recognize
the characters; and, a translation unit for translating a word or
sentence which comprises the recognized characters which are

25 recognized by the character collating unit.

In the character recognizing and translating system as



5. predetermnm ned | anguage and is then outputted, as disclosed in

Japanese Lai d-open Patent Application No. Hei-5-35776. Accor di ng
to this device, voice data which is input through the m crophone is
cénverted to a digital signal and divided to be anal yzed, and then the
result of analysis is conpared with a 10 standard voice pattern stored in
a voice recognition dictionary to perform voi ce recognition
Furthernore, according to this device, . transl at ed words correspondi ng
to a recognized voice are read in froma nmenory card for transl ated
word data, converted to a - signals and then output to a speaker. The

negDLy card for 15 translated word data conprises a ROMcard or the |ike,
an as v,0i ce t t ored therej B ' i th
one for anot hQPSPQF?gﬁag&?’V@oifg‘@ %&ﬁéﬁﬁ’r%mygﬁﬁ@ﬁ%g‘g {Tﬁ@fepﬁ'& \t/JMr al
| anguages. Th | ECARAW | | cidign ' : or the

i ke, and hasasetggnr?;dr ésvgﬂiﬂéé ptﬁ;? tagt ?sdtgo?f @%@%fi?@éé% fr’? r@&er' S

particul ar pr apdpseiali @8taPiRT P Rfathi’ 8ata base, detect kv igre"0” for

Pr eRd
above-descri beg portabl e voi ce trans?atl ng machi ne di sclosed in the

above publi cagheh, pisl whike inéréniénting’ ncdiivide the datkcdgiu gsidturbovever,
its function is limted to that of the portabl e transl ating machi ne

using fixesl celeraeshtdreaspaf mxxnik (A3<n)i otxnZo(n2<N)as.,dexer | (BéEn)avdieh That
is, it allows a person in conversion to one-sidedly hear a user's
question or reqatain the tfeatures of the characters, and analyze a weight
coefﬁ.cient representing character identification and/or an
attribute representing the start, link and end of the character for
every pixel area.

10 In the character recognizing and translating machine as
described above, it is more preferable that the mask learning unit
adds each of the picture-element areas of mxni1 (n1<n), mxn2
(n2<n), .., mxnj {njsn) containing the features of the characters
with a weight coefficient representing character identification

15 and/or attributes representing the start, link and end of the
character for every pixel area so as to create sample mask data.

In the character recognizing and translating machine as
described above, it is more preferable that the character
collating unit divides out binary data of mxn dots from the

20 character data, detects “1” or “0” for each picture element while
incrementing n, divides the data into picture-element areas of
mxn1 (n1<n), mxn2 (n2<n), .., mxni (ni<n), which contain the
features of the characters, and collates the data of the picture-
element area and the sample mask data.

25 In the character recognizing and translating machine as

described above, it is more preferable that the system further



5- person's native | anguage. However, it cannot recogni ze and
translate the natural conversation voice of an unspecified person, and
t hus the user cannot understand his speech. When the user is in
cénversation with a person who speaks a | anguage which the 5 wuser cannot
speak, it is nore inportant to translate the speech of the person in
conversation than the speech of the userg Furt hernore, during

overseas travel, a traveler has probl ens in that he cannot understand
voi ce announcenents which

includes a sample mask memory for storing sample mask data
obtained by the mask learning unit, the sample mask memory |
storing therein sample mask data having n1,n2,..,nj elements
which are different for each different character.

5 In the character recognizing and translating machine as
described above, it is more preferable that the system further
includes an image sensing (pickup) unit for sensing an image
containing characters, and a character array specifying unit for
specifying a character array containing words or sentences to be

10 recognized on the basis of the image data obtained by the sensed
image.

In the character recognizing and translating machine as
described above, it is more preferable that the character array
specifying unit specifies at least one area of mxn dots at any

15 position.

Furthermore, it is more preferable that when the obtained
character array contains laterally-written characters, the
character collating unit obtains a picture-element area in ’ghe
width direction of the characters while incrementing n which is

20 in connection with n dots in the width direction of the characters
so as to collate the data of the picture-element area with the
sample mask data. Furthermore, if or when the obtained character
array contains longitudinally-written characters, the character
collating unit obtains a picture-element area in the height

25 direction of the characters while incrementing n which is in

connection with n dots in the height direction of the characters



are made in an air-port |lobby, a train station, in an airplane, a 10

vehicle, at a sightseeing |ocation, etc., nor can he understand nor mal
surroundi ng conversational speech, voices and announcenents at

| ectures, etc. Particularly for the voice recogni tion of voice
announcenents in an air-port |obby, a train station, in an-air plane,
a vehicle, at a sightseeing |location, etg., 15 reduction in recognition
efficiency of voice recognition when there is background noise is a
critical problem Therefore, an object of the present invention
Is to provide a character recognizing and translating systemwhich is
not restricted by the shape or size of characters nor by any 20
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lobby, a traineghghifRg hAd2fralslatit@$ystem preferably comprises a
5 stationary-mount-type information equipment having an external
storage device, and a portable-type information equipment which
is detachably linked to the stationary-mount-type information
equipment, and at least the character data base is provided in the
external storage device of the stationary-mount-type information
10 equipment while the other constituent parts are provided in the
portable type information equipment. Particularly, the character
data base, the character-shape analysis unit and the mask
learning unit are provided in the stationary-mount-type
information equipment while the other constituent parts are
15 provided in the portable-type information equipment.

According to the character recognizing and translating
system thus constructed, those characters which are written on
sightseeing guide boards, building name plates, signboards,
sightseeing guide pamphlets, menus of restaurants, etc. to which

20 travelers often. refer in overseas travel places, can be sensed as
image data so as to recognize and translate the characters
contained therein, and the characters of various languages thué
sensed as image data can be properly recognized and translated
with no restriction in the shape or size of characters and

25 languages.

According to a second aspect of the present invention, a



6 - in a vehicle, at a sightseeing |ocation, etc.

SUMVARY OF THE I NVENTION 5 In order to attain the above-descri bed
obj ects, according to a first aspect of the present invention, a
character recognizing and transl ating systemfor sensing characters
witten on a guide board, a building nanme plate, a restaurant nenu,

si ght seei ng gui de panphl ets or the {gke, using a camera and recogni zi ng
the 10 characters and transl ating words or sentences conprising the

voice translating and recognizing system for recognizing detected
voices and translating the voices into words or sentences,
includes: a voice memory for storing voice data representing the
detected voice; a noise deletion unit for removing or deleting data
5 corresponding to noise; a sound data base for storing the data
from which the noise has been removed by the noise deletion unit;
a first voice analysis unit for extracting sound features
_corresponding to the voice data accumulated in the sound data
base; a model learning unit for creating an acoustic model on the
10 basis of the analysis result of the first voice analysis unit; an
acoustic mode! storing unit for storing the acoustic model, a
second voice analysis unit for extracting sound features of
newly-detected voice on the basis of the data obtained by
removing data representing noise from the voice data
15 corresponding to the newly-detected voice, a voice collating unit
for collating the voice data obtained by the second voice analysis
unit with the data of the acoustic model stored in the acoustic
model storing unit so as to recognize the voice; and, a translation
unit for translating the words or sentences constituting the voice
20 which is recognized by the voice collating unit.

In the voice recognizing and transiating system as described
above, it is preferable that the memory be designed to store the
first voice data corresponding to a first voice in which
surrounding noise is superposed on a voice to be recognized and

25 translated, and the second voice data corresponding to a second

voice comprising the surrounding noise.



recogni zed characters, includes: a character data base for

accunmul ati ng character data representing characters contained in a
sensed i mage; a character-shape analysis unit for analyzing the shape
of a character on the basis of the character data in the 15 character data
base to extract the features of the character constituent el enents
constituting the character; a nmask |ear{fng unit for creating sanple
mask data of the character constituent el ements on the basis of the
anal ysis result of the character- shape analysis unit; a character
collating unit for collating the 20 character data of characters which are
to be recogni zed and whi ch are contained in a nemﬁy taken image with

t he sanpl t f ch t tit t h b
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recogni zi ng appliLidRS|iAlt BEnbare™KE first voice spectral data of the first
voice data with the second voice spectral data of the second voice
5 data to obtain spectral data corresponding {o the data from which
noise is removed.
In the voice recognizing and translating system, it is
| further preferable that the sound data base be designed td store
the first spectral data and the second spectral data therein while
10 linking these data to each other.

In the voice recognizing and translating system, it is
further preferablle that before inputting the voice to be
recognized and translated, the acoustic collating unit collates the
noise spectral data of the surrounding noise obtained at the same

15 place as the voice with the data of a noise acoustic model
obtained on the basis of the second spectral data so as to
recognize the type of noise, and further collates the voice data of
the voice to be recognized and translated with the data of an
acoustic model of the first voice data which is determined on the

20 basis of the type of the noise to recognize the voice.

in the voice recognizing and translating system as described
above, it is further preferable that a translation resuit obtained
by the translation unit be output at least as characters by a
display device, and that an original language text comprising

25 words or sentences before translation and a translated language

text comprising words or sentences after translation be displayed



descri bed above, the character-shape analysis unit is preferably

designed to divide binary data of nxn dots (pixels) fromthe character
data in the character data base, detect "1" or "0" for each pixel while
i acrementing n, divide the data into picture- 5 elenent areas of nxnl
(nlferr]ln), mxn2 (n2[err]n), .., nmkni (ni[err]n) which contain the
features of the characters, and anal yzeia wei ght coefficient
representing character identification and/or an attribute representing
the start, link and end of the character for every pixel area. 10

In the character recognizing and transl ati ng nachi ne as descri bed
above, it is nore preferable that the mask | earning unit adds each of

Lhe Pl ctur e SLSTBAL S5 o RS bR ebds, Plfuiert, (0% THdAdbton:
result preferably contains at least one of information '
corresponding to a translation rate representing the translation
precision or information corresponding to the language type.

5 In the voice recognizing and translating system as described
above, it is further preferable that the voice recognizing and
translating system comprises a stationaryfmount-type
information equipment having an external storage device, and a
portable-type information equipment which is detachably

10 connected to the Stationary-mount-type information equipment,
and at least the sound data base is provided to the external
storage device of the stationary-mount-type information
equipment while the other parts are provided to the portable-type
information equipment. Particularly, it is more preferable that

i5 the sound data base, the first voice.analysis unit and the model
learning unit are provided to the stationary-mount type
information equipment while the other parts are provided to the
portable-type information equipment.

According to the voice recognizing and transiating system
20 as described above, various types of voices which are announced
in an air-port lobby, a train station, an airplane, a vehicle, a
sightseeing location, etc., to which travelers refer in overseas
travel places, as well as surrounding conversatibn speech, and
voices or announcements at lectures, etc., can be appropriately
25 recognized even under a noisy environment. Furthermore, the

words or sentences which constitute recognized voice are



with a weight coefficient representing character identification 15 and/or
attributes representing the start, |link and end of the character for
every pixel area so as to create sanple nmask data. In the
character recogni zing and transl ati ng nmachi ne as descri bed above, it
Is nore preferable that the character collating unit divides out

bi nary data of nxn dots fromthe 20 cfmracter data, detects "1" or "0"
for each picture elenment while i ncrementing n, divides the data into
pi cture-el enent areas of nknl (nl[err]n), nmkn2 (n2[err]n), .., nxni
(niferr]n), which contain the features of the characters, and collates

the data of the picture- el enrent area and the sanple nask data. 25
In the character reco

above, it 1o HBFRORRERe AL Re GRNATN O B AL, dipnary. In aBitn, "
words or sentences which serve as keywords are analyzed from
the recognized words or sentences, and translated.
Accordingly, the voice of any unspecified speaker can be
5 clearly recognized even under various noisy énvironments such as
in an air port lobby, a train station, an airplane, a vehicle, etc.,

and at sightseeing locations.

BRIEF DESCRIPTION OF THE DRAWINGS
10
Fig. 1 is a block diagram showing the construction of a
character recognizing and translating system according to a first
embodiment of the present invention;
Fig. 2 is a diagram showing a method of generating sample
15 mask data according to the first embodiment of the present
invention;
Fig. 3 is a flowchart for the sample mask data generating
method in the first embodiment;
Fig. 4 is a diagram showing a sample mask data collating
20 method according to the first embodiment of the present
invention;
Fig. 5 is a flowchart for the sample mask data collating
method of the first embodiment of the present invention;
Figs. 6A and 6B show a portable translating machine to
25 which the character recognizing and translating system of the

first embodiment is applied;



8- includes a sanple mask nenory for storing sanple nask data
obt ai ned by the mask |l earning unit, the sanple mask nenory storing
therein sanpl e mask data having nl,n2,..,nj elenents whi ch are
dirfferent for each different character. 5 _ In the character
recogni zi ng and transl ati ng nmachi ne as descri bed above, it is nore
preferable that the system further igcl udes an inmage sensing (pickup)
unit for sensing an inmge cont ai ning characters, and a character array
specifying unit for speci fying a character array containing words or
sentences to be 10 recognized on the basis of the inmage data obtained by
t he sensed | mage. I'n the character recognizing and

Lpanslati ng. mChing e 7. ofcr sk B achble 31 IERaBASLE SR, L0
at any area in the first embodiment of the present invention;
Fig. 8 is a block diagram showing the construction of the
voice recognizing and translating system according to a second
5 embodiment of the present invention;
Fig. 9 is a flowchart for generating an acoustic model in the
second embodiment of the present invention;
Fig. 10 is a flowchart for announced voice recognition in the
second embodiment of the present invention;
10 Fig. 11 is a diagram showing the announced voice
recognition according to a noisy environment in the second
embodiment;
Figs. 12A and 12B are diagrams showing a portable
translating machine to which the voice recognizing and
15 translating system of the second embodiment; and
Fig. 13 is a diagram showing a display on the screen of the

display in the poriable translating machine shown in Fig. 12B.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
20
Preferred embodiments according to the present invention
will be described hereunder with reference to the accompanying
drawings.
In Fig. 1, reference numeral 101 represents a recognition
25 system for performing character recognition, reference numeral

102 represents a study system for generating sample mask data



15 position. Furthernore, it is nore preferable that when the

obt ai ned character array contains laterally-witten characters, the
character collating unit obtains a picture-elenment area in the wi dt h
direction of the characters while increnenting n which is 20 in connection
with n dots in the width direction of the characters so as to collate
the data of the picture-elenent area wi{sh the sanpl e mask dat a.
Furthernore, if or when the obtained character array contains

| ongi tudinally-witten characters, the character collating unit
obtains a picture-elenent area in the height 25 direction of the
cEaracfters while incrementing n which is in connection with n dots in
t9 e height di E'ee&ai'r(e)a Pgr tc earg&%rraFetcngsnition, and reference numeral 103

represents a translation system for receiving a recognition result
from the recognition system for analyzing sentences on the basis
of keywords and translating them. Reference numeral 104
5 represents a camera having a CCD or the like for sensing as image
data characters which are written on guide boards, building name
plates, menus of restaurants, sightseeing guide pamphlets, etc.
Here, in order to ensure the permitted minimum resolution per
character which is required for character recognition, an image
10 analysis is performed by using a high-resolution camera or by
using plural cameras. Accordingly, the resolution of characters in
a character specifying area as described later which are |
displayed on a liquid crystal display device or the like is clearly
different from the resolution of character image data which are
15 taken for recognition processing, and the latter resolution is
higher than the former resolution. Reference numeral 129
represents a display comprising a light emitting diode (LED), and
reference numeral 130 represents a speaker,. The processing
result of the transiation system 103 is output as an image and as
20 a voice containing sentences from the display 129 and the speaker
130, respectively.

In the recognition system 101, reference numeral 105
represents an A/D converter, reference numeral 106 represents a
character digitizing (binary) processing unit, reference numeral

25 107 represents a noise deletion (removing) unit, reference

numeral 108 represents a character division unit, reference



so as to collate the data of the picture-element area wth the sanmpl e

mask dat a. Further, according to the present invention, the
character recogni zing and translating system preferably conprises a 5
stationary-nount-type i nformati on equi pment havi ng an external st orage
device, and a portable-type information equi pnent which . is detachably

| inked to the stationary-nmount-type infggmation equi pnent, and at | east
the character data base is provided in the external storage device of
the stationary-nount-type information 10 equi pnent while the other
constituent parts are provided in the portable type information

equi pnent. Particularly, the character data base, the character-shape
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si ght seei ng gui de bo i ng name plates, signboards,
dictionary, reference numeral 113 represents a grammar
5 dictionary, and reference numeral 114 represents a linking unit.
Furthermore, in the study system 102, reference numeral
115 represents a large-scale character data base, reference
numeral 116 represents a character shape analysis unit, and
reference numeral 117 represents a mask learning unit.

10 In the transiation system 103, reference numeral 119
represents a keyword analysis unit, reference numeral 120
represents a word meaning dictionary (dictionary for word),
reference numeral 122 represents a medium language processor,
reference numeral 123 represents a sentence formation unit,

15 reference numeral 124 represents a dictionary, reference numeral
125 represents a sentence structure example dictionary
(dictionary for sentences), reference numeral 126 represents a
sound synthesis processor, reference numeral 127 represents a
sound dictionary, and reference numeral 128 represents a D/A

20 converter.

In the study system 102 thus constructed, still image data
containing character arrays which are photographed (sensed) by a
camera (CCD camera) 104 and then converted from analog signals
to digital signals, are accumulated and stored in the large-scale

25 character data base 115. On the basis of the still image data

stored in the large-scale character data base 115, the character



si ghtseei ng gui de panphlets, nenus of restaurants, etc. to which 20
travelers often refer in overseas travel places, can be sensed as

i mage data so as to recognize and translate the characters
therein, and the characters of various | anguages thus

cont ai ned
sensed as i mage

data can be properly recognized and transl ated With no restriction in

t he shape or size of characters and 25 17ZAanguages.

According to a

second aspect of the present invention, a
voi ce translating and recogni zi ng system for recogni zing detected

10

10

15

20

25

shape analysis unit 116 performs binary (digitizing) processing of
digitizing the image data containing characters, extraction
processing of .extracting a character area from a background,
including noise removing processing, and extraction processing of
analyzing the shape of a character so as to extract the features of
the character constituting elements which constitute the
character.

Subsequently, the mask learning unit 117 receives the
feature extraction result of a character from the character shape
analysis unit 116, and generates sample mask data on the basis of
the feature extraction result. The sample mask data generated by
the mask learning unit 117 are stored in the sample mask storing
unit 111 in the recognition system 101. |

The reading-in of image character data into the large-scale
character data base may be performed at any time. Nevertheless,
it is preferable that processing by the study system 102 has been
finished before the read-in operation as described above if there
is extra or sufficient time. Furthermore, it is desirable to obtain
the image character data corresponding to characters of plural
different writing styles for each publicly-know character set
(each character code) in advance.

Like the sample mask storing unit 111, the recognition
system 101 is provided with the dictionary 112 and the grammar
dictionary 113 which are required to recognize words or
sentences. For example, in a case where characters which are

sensed by a camera are written in French and these characters are



voi ces and translating the voices into words or sentences, I ncl udes: a

voice nenory for storing voice data representing the detected voice; a
noi se deletion unit for renoving or deleting data 5 corresponding to

noi se; a sound data base for storing the data from whi ch the noi se has
been renoved by the noise deletion unit; a first voice analysis unit
for extracting sound features - correggponding to the voice data

accurul ated in the sound data base; a nodel learning unit for creating
an acoustic nodel on the 10 basis of the analysis result of the first

voi ce analysis unit; an - acoustic nodel storing unit for storing the
acoustic nodel, a second voice analysis unit for extracting sound
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collating unit. n the voice recogni zing and transl ati ng system
as describsd Circuibcare, CD-RONIr(€@ampate DisaiRead QriyoMenmeryjedi theed t o
store the first voice data corresponding to a first -voice in which
like is used for the sample mask storing unit 111, the dictionary
112 and the grammar dictionary 113 so that the system of the
present invention is usable in a multi-lingual mode.

In the case where the character (document) recognizing and

10 translating system is applied to a device having a restriction in
its hardware scale (size) such as a portable translating machine,
the study system 102 may be installed in a personal computer
while the other parts are installed in a portable translating
machine as described later. The processing of the study system

15 102 will be described later.

In the recognition system 101, the image data which are
sensed by the CCD camera 104 and then converted to digital
signals by the A/D converter 105 are subjected to binary
processing by the character binary processor 106. At this time,

20 the binary image data are normalized by a resolution conversion
method, and converted to image data of mxn picture elements
(dots) containing a character array. Subsequently, the image data
are subjected to noise removing processing so as to cut out
background noise and all other noise, leaving only the character

25 data. Thereafter, the character division unit 108 divides-out a

character area from the character array of mxn picture elements



surroundi ng noi se i s superposed on a voice to be recognhi zed and 25

transl ated, and the second voi ce data corresponding to a second voi ce
conpri sing the surroundi ng noi se. Furthernore, in

t he voi ce recogni zing and transl ating system as descri bed above, it is
preferable that the noise del etion unit conpares the first voice
spectral data of the first voi ce dagga with the second voice spectral
data of the second voice 5 data to obtain spectral data corresponding to
the data from which noi se i s renoved.

(dots) while incrementing n (that is, increasing n by every picture

element (dot)). These divided-out character areas are collated, as

character constituting elements constituting a character, with

the sample mask data stored in the sample mask storing unit 111
5 by the collating unit 109.

Subsequently, a character is constructed by respectively
collated character constituting elements, and then the character
thus constructed is recognized. Further, the characters thus
recognized are linked to one another in the link unit 114 by

10 referring to the dictionary 112 and the grammai' dictionary 113,
“and then the sequential characters which are linked by the link
unit 114 are collated to recognize a word or sentence by the
judging unit 110. In Fig. 1, reference numeral 118 represents

coded data which are output from the recognition system 101 and
15 represents a word or sentence. The detailed processing of the
collating unit 109 will be described.

In the translation system 103, the coded data 118 which
represent a word or sentence and which are output from the
recognition system 101 are analyzed by the keyword analysis unit

20 119 to judge whether the word or sentence is an effective
keyword for transiation, and the meaning of such a word or
sentence is recognized on the basis of the keyword. Furthermore,
a medium language which represents only the meaning of the
sentence and that is not dependent on any particular spoken

25 language of any country is generated in the medium language

processor 122.



I n the voice recognizing and translating system it is further
preferable that the sound data base be designed to store the first
spectral data and the second spectral data therein while 10 1linking these
data to each other. In the voice recognizing and transl ating
system it is further preferable that before inputting the voice to
be recogni zed and transl ated, the 2goustic collating unit collates the
noi se spectral data of the surroundi ng noi se obtained at the sanme 15 place
as the voice with the data of a noise acoustic nodel obt ai ned on the
basis of the second spectral data so as to recogni ze the type of

noi se, and further collates the voice data of the voice to be
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| anguage text conprising words or sentences after translation be
di splayed 5 104 are written in French and they are required to be translated
into Japanese, the dictionary for word 120 and the dictionary for
sentence 121 are designed to correspond to French. In order to use
this system in a multi-lingual mode, a large-capacity storing
medium such as an exchangeable IC card or CD-ROM is preferably
10 used for the dictionary for word 120 and the dictionary for
sentence 121.
The medium language which is created in the medium
language processor 122 is translated into sentences written in a
desired language. The sentence formation unit 123 is connected
15 to the dictionary 124 and the dictionary for sentences 125 which
correspond to, e.g., Japanese. The translated sentence is displayed
on the screen of the display 129. The translated sentence is
further converted to a digital voice in the sound synthesis
processor 126, passed through the D/A converter 128 for
20 converting the digital signals to analog signals, and then output
as a voice from the speaker 130.
The sound synthesis processor 126 is connected to the
dictionary for sentences 125 and a sound dictionary 127 which
correspond to, e.g., Japanese. In order to use this system in a

25 multilingual mode, a large-capacity storing medium such as an

exchangeable IC card, CD-ROM or the like is preferably used for



12 on the screen of the display device. Particularly, the

transl ation result preferably contains at |east one of information
corresponding to a translation rate representing the translation

pfecision or information corresponding to the | anguage type. 5 - In

t he voi ce recogni zing and translating system as descri bed above, it is
further preferable that the voice reco@¥ zi ng and ‘translating system
conprises a stationary-nount-type i nformation equi prent having an
external storage device, and a portabl e-type information equi pnent

whi ch is detachably :

the dictionary 124, the dictionary for sentences 125 and the
sound dictionary 127.

Each processing step shown by the block diagram in Fig. 1

may be achieved by a system which comprises plural LS! (large-
5 scale integrated) circuits and a memory, or by one or more
system-on-chips, which are formed on a semiconductor device.

Next, the detailed processing of the study system 102 will
be described.

Fig. 2 shows a method of generating sémple mask data in the

10 study system 102, and Fig. 3 is a flowchart showing a sample
mask data generating process.

The character shape analysis unit 116 performs binary
processing on image data containing characters which are
supplied from the large-scale character data. base stored with

15 still image data containing a character array which have been
converted to digital signals. The binary image data are normalized
by the resolution conversion method, and converted to image data
201 (Fig. 2) of mxn picture elements (dots or pixels) of a
character array (written laterally) (step ST301). Further, the

20 extraction processing of extracting a character area from the
background, which contains the noise removing processing, is
performed to analyze the shape o.f each character; for example, to
extract the features of character constituting elements which
constitute a character “M” of mxn picture elements (dots) shown

25 in Fig. 2. In order to perform this processing, “1" (black) or “0”

(white) is detected for the mxn picture elements while



10 connected to the stationary-nount-type information equi pnent, and
at |l east the sound data base is provided to the external st or age

devi ce of the stationary-nount-type infornmation equi pnent while the
other parts are provided to the portabl e-type i nformati on equi pnent .
Particularly, it is nore preferable that 15 the sound data base, the first
voi ce analysis unit and the nodel deearning unit are provided to the
stationary-nount type i nformati on equi prent while the other parts are
provi ded to the portabl e-type information equi pnent.

According to the voice recognizing and translating system 20 as descri bed
above, various types of voices which are announced In an air-port
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constituting elements mxn1(ni<n), mxn2 (n2<n), mxn3 (n3<n),

5 mxn4 (n4sn), each character constituting element containing such
a feature as the outline of a character or the like. At the same
time, a weighting coefficient representing identification of a
character (i.e., representing what the character concerned is) and
attributes representing the start, the linkage and the end of the

10 character are 'analyzed (step ST302). Subsequently, the mask
learning unit 117 weighs the features of the parts of a divided
character. If the type of character is estimated on the basis of
only a part of the character, the weighting coefficient of the part
is set to a large value (step ST303). Further, the attribute

15 representing the start, the linkage and the end of the character is
added to generate sample mask data (step ST304).

Next, the detailed processing of the coliating unit 109 in
the recognition system 101 will be described.
Fig. 4 shows an actual case where character data which _a're_ .

20 actually sensed as a camera image in an overseas travel place are
collated with sample mask data in a portable translating machine
to recognize a character “M”. Fig. 5 is a flowchart showing a
character collating process shown in Fig. 4.

First, mxn pictu:;e elements of a character specifying area

25 is specified for a character to be recognized and transiated, and

they are sensed as camera image data (step ST501). Reference



13 - recogni zed by a dictionary or grammar dictionary. In addition,
wor ds or sentences which serve as keywords are anal yzed from t he
recogni zed words or sentences, and transl ated. Accordi ngly, the
voi ce of any unspecified speaker can be 5 clearly recogni zed even under
vari ous noi sy environnments such as in an air port |obby, a train
station, an airplane, a vehicle, etc., 23 and at sightseeing | ocations.
BRI EF DESCRI PTI ON OF THE DRAW NGS 10 Fig. 1 is a block diagram
showi ng the construction of a character recognizing and translating
system according to a first

numeral 401 in Fig. 4 represents a character “M” corresponding to
the picture elements (mxn) which are sensed as the camera image
data. At this time, in the character binary processor 106, if the
resolution of the sensed character data is different from that of
5 the sample mask data, resolution conversion is performed on the
sensed character data to normalize the character data so that the
resolution of m dots in the height direction of the character is
made equal between the sensed character data and the sample
mask data in a case where the character is written in a lateral

10 writing style (step ST502). With respect to the resolution of n
dots in the width direction, it is preferable to prepare plural
sample masks having different values of n.

Subsequently, a character area is successively generated
from the character data 401 by incrementing the value of n (=1, 2,

15 3,...) every picture element (dot) in the lateral direction, and the
data of these areas thus generated are collated with the sample
mask data to make a correlation, containing the weighting
coefficients of the sample mask data, between the character data
and the sample mask data.

20 I the correlation is a maximum, a next picture-element
area is generated to take a correlation in the same manner as
described above (step ST503). For example, the correlation
beiween the picture-element areas (402 to 405 in Fig. 4) of mxn1
(n1<n), mxn2 (n2<n), mxn3 (n3<n), mxn4 (nd4<n) and the sample

25 mask data (407 to 410 in Fig. 4) is assumed to be best. Here,

reference numeral 411 in Fig. 4 represents sample mask data



enbodi nent of the present invention; Fig. 2'is a diagram show ng
a nethod of generating sanple 15 nask data according to the first

enbodi mrent of the present i nventi on; Fig. 3is a flowhart
for the sanpl e nmask data generating method in the first enbodi nent;
Fig. 4 is a diagramshow ng a sanple nmask data collating 20 nethod
according to the first enbodi ment of thg present I nventi on;

Fig. 5is a flowhart for the sanple nask data collating nmet hod of the
first enbodi nent of the present invention; Fi gs. 6A and 6B show
a portable translating machine to 25 which the character recognizing and
transl ating system of the first enbodi nent is applied;

representing character constituting elements of another
character. Reference numerals 412, 413, 414 and 415 represent
image data containing the weighting coefficients of 0.7, 0.3, 0.8
and 0.4 respectively. | |

5 As described above, the sample mask data is added with the
attribute of the start, the linkage and the end of the character,
whereby a time for searching sample mask data from the memory
can be shortened. Finally, a character code “M” 421 is selected
from plural character codes 420 as a target character code on the

10 Dbasis of the sample mask data which provides the maximum sum
of the correlation values (step ST504). In Fig. 4, reference
numerals 418 and 419 represent signals which indicate other
sample mask data each providing the maximum sum of the
correlation values.

15 Fig. 6A shows a portable translating machine to which the
image character translation system of the present invention is
applied, and Fig. 6B shows an external view of the machine.

In Fig. 6A, an explanation senténce which is written in a
foreign language under a bronze statue is recognized and

20 translated by the system. A user specifies the words or sentences
he wants to know within a rectangular area while viewing them
through a viewfinder of the portable translating machine. The
specified character array is immediately subjected to character
recognition. For example, when the user is a Japanese-speaking

25 person, the character array is translated into Japanese.

In Fig. 6B,reference numeral 601 represents the main body



14 Figs. 7A and 7B show an exanple of a character specifying
area in the first enbodi nent of the present invention; Fig. 8 1is
a bl ock diagram showi ng the construction of the voi ce recogni zi ng and
transl ati ng system according to a second 5 enbodi nent of the present

I nventi on; Fig. 9 is a flowhart for generating an acoustic node
in the second enbodi nent of the presgnt invention; Fig. 10 is
a flowchart for announced voice recognition in the second enbodi nent of
t he present invention; 10 Fig. 11 is a diagram show ng the announced
voi ce recognition according to a noisy environnent in the second
enbodi nent ; Figs. 12A and 12B are di agrans showi ng a portable
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numerals 603 and 604 represent IC cards. In the IC card 603 data
are stored for constructing the sample mask storing unit 111, the
5 dictionary 112, the grammar dictionary 113, the dictionary for
word 120 and the dictionary for sentence 121 to perform the
character recognition and translation. Further, in the IC card 604
data are stored for constructing the dictionary 124, the
dictionary for sentences 125 and the sound dictionary 127 to
10 perform the character recognition and transliation.

Reference numeral 605 represents a liquid crystal display
for displaying a character specifying area to specify the
character array of a word or sentence for which the character
recognition and translation is desired, and a character recognition

15 and translation result. Reference numeral 606 represents a
speaker for outputting the character recognition and transiation
result by voice.

Figs. 7A and 7B are diagrams showing a character indicating
area for indicating a character array of a word or sentence for

20 which character recognition and translation is desired.

Fig. 7A shows a character specifying method when the
character array is written laterally. In Fig.7A, reference numeral
703 represents a finder area or a display area for displaying the
finder area. Both reference numerals 701 and 702 represent a

25 character indicating area for indicating the character array of a

word or sentence which are desired to be recognized and



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 20 Preferred

enbodi nents according to the present invention w Il be described
hereunder with reference to the acconpanyi ng dr awi ngs. In
Fig. 1, reference nuneral 101 represents a recognition 25 systemfor
perform ng character recognition, reference nuneral 102 represents a
study system for generating sanple maskglata

15

translated. Both character specifying areas 701 and 702 have a
size of mxn picture elements (dots); that is, m picture elements
(dots) in the height direction of the characters and n picture
elements (dots) in the lateral direction of the characters. The

5 size of each character indicating area can be independently
changed. In addition, the character indicating areas 701 and 702
are independently disposed at any arbitraky position. Accordingly,
the character indicating areas can be disposed at any desired
positions so as to cover various characters which are written at

10 any positions on a guide board, a building name plate, a menu of a
restaurant, a sightseeing guide pamphlet or the like. In Fig. 7A,
reference numeral 704 represents a translation display area for
displaying a ti'anslation result of the character array of a word or
sentence which are desired to be recognized and translated.

15 Likewise, Fig. 7B shows a character indicating method when
the character array is written in the vertical direction. In Fig. 7B,
reference numeral 707 represents a finder area or a display area
for displaying the finder area. Both reference numerals 705 and
706 represenis a character indicating area for indicating the

20 character array of a word or sentence which is required to be
recognized and translated. Like the character indicating area of
Fig. 7A, both character indicating areas 705 and 706 have a size
of mxn picture elements (dots), which comprises m picture
elements (dots) in the lateral direction of the characters and n

25 picture elements (dots) in the vertical direction. The size of each

character indicating area can be independently changed.



requi red for character recognition, and reference nuneral 103

represents a translation systemfor receiving a recognition result from
the recognition system for anal yzing sentences on the basis of keywords
and translating them Reference nuneral 104 5 represents a canera having a
CCD or the like for sensing as inmge data characters which are witten
on gui de boards, building nane pl atggs, nmenus of restaurants,

si ght seei ng gui de panphl ets, etc. Here, in order to ensure the
permtted mni mumresolution per character which is required for
character recognition, an inage 10 analysis is perforned by using a

hi gh-resol uti on canera or using plural canmeras. Accordingly, the

ot or whi o o drnernoge: fof aye%f‘%'ﬁiég'{qmgﬁﬁ“?ygﬁé 0l R cBPobel e
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i s hi gheihdiditing Hrehsr &d ﬁé%ﬁépM@d‘ atReh T @8sifed BB |ﬁ6n 13"@ 0 as to
represents a display conprising a light emttinhg di ode (LED)

reference nungower Vadiouspchaeadters whivkkearre. wiitierpraicangi pasmon ohegul t of
the translation system 103 is output as an inage and as 20 a voice
cont ai ni n@ seguiclecboafd,oa bhitdidgspame plitearad ménu gfecakmestaurant, a
sightseeing guide pamphlet or the like. In Fig. 7B, reference
numeral 708 represents a translation display area for displaying
a translation result of the character array of a word or sentence
which is required to be recognized and translated.

10 According to this embodiment, there can be provided the
character recognizing and translating system for accurately |
recognizing and translating characters of various languages which
are sensed as camera image data with no restriction in the shape
or size of characters or the language. Accordingly, characters

15 which are written on sightseeing guide boards, buiiding name
plates, signboards, pamphlets, menus of restaurants, etc. to
which travelers refer in overseas travel places, can be sensed as
camera image data, and be reliably recognized and translated.
Therefore, a user can easily understand the meaning of the

20 characters (sentences) as described above.

Next, a second embodiment according to the present
invention will be described in detail.

Fig. 8 is a block diagram showing the construction of a voice
recognizing and translating system according to a second

25 embodiment of the present invention.

In Fig. 8, reference numeral 801 represents a recognition



130, respectively. In the recognition system 101, reference
numer al 105 represents an A/D converter, reference nuneral 106

represents a character digitizing (binary) processing unit, reference
nuneral 25 107 represents a noise deletion (renmoving) unit, reference
nunmeral 108 represents a character division unit, reference

16 nuneral 109 represents a coldgting unit, reference nuneral 110
represents a judgnment unit, reference nuneral 111 represents a sanpl e
mask storing unit, reference nuneral 112 represents a

system for performing voice recognition, reference numerél 823
represents a study system for creating an acoustic model
required for the voice recognition, and reference numeral 828
represents a translation system for receiving a recognition result

5 from the recognition system and for analyzing voice on the basis
of keywords so as to translate the voice.

Reference numeral 802 represents a directional microphone,
and reference numeral 803 represents a multidirectional
microphone. These microphones are provided to detect various

10 voices which are arinounced in an air port, in a train station, in an
airplane, in a vehicle such as a bus, a subway, a taxi or the like, in
a building at a sightseeing place, etc., as well as surrounding
conversation speech, voices at lectures, etc.

In the second embodiment, both the directional microphone

15 802 and the multidirectional microphone 803 are provided, and
the directional microphone 802 is used to reliably collect a
particular desired voice (target voice), while the multidirectional
microphone 803 is used to collect the overall ambient sound
(various sounds containing surrounding voices and noise) at any

20 arbitrary recording place. Accordingly, the characteristic of each

| microphone can be individually most effectively used. However,
only one microphone may be used or plural microphones may be
used. That is, the number of microphones being used is not
limited. Further, the type of microphone to be used may be limited
25 to either one of the directional microphone or the

multidirectional microphone.



dictionary, reference nuneral 113 represents a granmar 5 dictionary, and

reference nuneral 114 represents a linking unit. Furthernore, in
the study system 102, reference nuneral 115 represents a | arge-scale
character data base, reference nuneral 116 represents a character
shape anal ysis unit, and reference nuneral 117 represents a mask

| earning unit. 10 In the transl @i on system 103, reference nuneral
119 represents a keyword anal ysis unit, reference nuneral 120
represents a word neaning dictionary (dictionary for word), reference
nuneral 122 represents a nedi um | anguage processor ref erence nuner al
123 represents a sentence formation unit, reference nuneral 124

ST ucture exanpl e ‘39@*‘8&?{7%‘3&5‘3W%@h%ﬁ/‘%%z@&ﬁ%%céfff‘bﬁﬁﬂ}ie%ﬂe”Ce
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127 represents ctionhary, erence nunera

represents a r@p?egé)ntscar‘é@iﬁd”output means shahté@ & sp@ukay,shAedLghbhys
constructed, still image d cont ai ni ng character arrays ich are

phot ogr aphed gt it b”“?o"’sa?';‘."fi?‘?‘;‘?ﬁ?? e anoimul atea and Stored in
the | ar ge5scdie oRtputitheaprascessing temut disStheOiranslatiasi sysfemh828tas|
' mge data an image containing a sentence(s) and a voice containing a
sentence(s) respectively.
In the recognition system 801, reference numeral 804
represents an A/D (analog-to-digital converter for converting
10 analog signals from the directional microphone 802 to digital
sighals, and reference numeral 806 represents digital data of an
announcement voice which is a target voice and converted by the
A/D converter 804.
According to this embodiment, the digital data 806 of the
15 announcement voice is composed of (i.e., expressed with) 16 bits,
and contain noise data at various places. Reference numeral 805
represents an A/D converter for converting analog signals from
the multidirectional microphone 803 to digital signals. Reference
numeral 807 represents digital data of the overall sound which is
20 converted by the A/D converter 80 and contains noise when there
is no announcement voice. In this embodiment, the digital data
807 of the overall ambient sound at various places is composed of
(i.e., expressed with) 16 bits.
Reference numeral 808 represents a voice recorder for
25 digitally recording the digital data 806 of the announcement voice

which is converted by the A/D converter 804 and the digital data



stored in the | arge-scal e character data base 115, the character

17 shape analysis unit 116 perforns binary (digitizing) processing
of digitizing the inmage data containing characters, extraction
processi ng of extracting a character area from a background, i ncl udi ng
noi se renovi ng processi ng, and extraction processing of 5 analyzing the
shape of a character so as to extract @gpe features of the character
constituting el enents which constitute the character.

807 of the overall sound at various places which are converted by
the A/D converter 805 when no announcement voice is given, and
storing these data into a memory 809. The digital data 806 of the
announcement voice and the digital data 807 of the overall sound
5 at various places when there is no announcement voice are stored
into the memory 809 so that these data can be read out from and
written into the memory in parallel. Reference numeral 810
represents the digital data of the announcement voice which is
read out from the memory 809 by the voice recorder 808, and
10 reference numeral 811 represents the digital data of the overall
sound at various places which are kead-out from the memory 809
by the voice recorder 808 when there is no announcement voice.
Reference numeral 812 represents a noise deletion unit for
receiving the digital data 810 of the announcement voice and the
15 digital data 811 of the overall sound at various places when no
announcement voice is given, and for removing noise from the
digital data 810 of the announcement voice which contain noise.
Reference numeral 813 represents the digital data of the
announcement voice which are obtained by removing the noise
20 from the digital data 810 of the announcement voice containing
the noise in the noise deletion unit 812. In this process, the noise
cannot be perfectly removed, but it is reduced because the
announcement voice is relatively emphasized.
According to this embodiment, the system is designed so
25 that the type of noise is recognized and it is uéed as a key to

recognize announcement voices or surrounding voices under a



Subsequently, the mask learning unit 117 receives the - feature _ _
extraction result of a character fromthe character shape 10 analysis unit
116, and generates sanple nmask data on the basis of the feature _
extraction result. The sanple mask data generated by t he mask | earning
unit 117 are stored in the sanple mask storing unit 111 in the
recognition system 101. The rgadi ng-in of inmage character data
into the | arge-scale 15 character data base may be perfornmed at any tine.
Nevert hel ess, it is preferable that processing by the study system 102
has been finished before the read-in operation as described above if

t here Is extra or sufficient tinme. Furthernore, Is desirable to

20 i 1 erent NIW; PRGEDPIEE BE Vel Bk ?a;‘s‘" tr@md"ié?érﬁ e "
nt 111 he el O 1 WHE desion iapiltates dBeudgaieinG: ROAIREONORbry
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sensed by a(ﬁgﬁﬁghﬁﬁﬁLMKltten in French and-these characters are
5 Reference numeral 814 represents data containing both the
digital data 813 of the announcement voice which are obtained by
removing the noise from the digital data 810 of the announcement
voice containing the noise in the noise deletion unit 812, and the
digital data 811 of the overall sound at various places when no
10 announcement voice is given, which are directly output from the
noise deletion unit 812.
- Reference numeral 815 represents a sound analysis unit for
performing sound feature extraction processing on the digital
data 813 of the announcement voice from which the noise has
15 been removed, by using a short-time frequency analysis.
Reference numeral 816 represents a section detector for
detecting a voice-existing section on the basis of the input
waveform of the voice. Reference numeral 817 represents an
acoustic collating unit for collating the input voice through a link
20 unit with an acoustic model for a recognition target in an
acoustic model storing unit 819, a dictionary 820 and a grammar
dictionary 821. The collation result of the acoustic collating unit
817 is output as a recognition result of a word or sentence in a
continuous voice from a judging unit 818. Reference numeral 827
25 represents coded data representing a word or sentence, which are

output as a recognition result of the word or sentence in a



18 to be translated into Japanese, the sanple mask storing unit
111, the dictionary 112 and the grammar dictionary 113 are designed
to correspond to French. It is further preferable that a | arge-

capacity storing nmedium such as an exchangeable IC (Integrated 5 GCircuit)

card, CD-ROM (Conpact Disc Read Only Menory) or the like is used for
the sanple mask 'storing unit 111, the diztionary 112 and the granmar
dictionary 113 so that the system of the present invention is usable in
a multi-Ilingual node. In the case where the character (docunent)
‘recogni zing and 10 translating systemis applied to a device having a
restriction in Its hardware scale (size) such as a portable

translating ”%Sﬂ'hﬂﬁous voice in the judging unit 818.

In the study system 823, the digital data of the
announcement voice obtained by removing the noise from the
digital data 810 of the announcement voice containing ncise, and

5 the digital data of the overall sound at various places when there
is no announcement voice, are stored in a large-scale
announcement sound data base 824. A sound analysis unit 825
reads out the data stored in the large-scale announcement sound
data base 824, and subjects the read-out data to sound feature

10 exiraction processing based on the short-time frequency analysis.
The model learning unit 826 receives the sound feature extraction
result from the sound analysis unit 825 to create an acoustic
model. Here, the acoustic model is a reference model which is a
criterion for the voice recognition, and it has a model for every

15 unit such as a consonant, a vowel or the like of a phoneme. For
example, the Hidden Markov Model (HMM) is used as such a model.

The created acoustic model is associated with (or linked to)
a code representing a word or sentence with the assistance of an
operator who is familiar with the collected or detected language,

20 and a necessary part thereof is stored in the acoustic model
storing unit 819. At this time, the created acoustic model is also
associated with a noise environment code at data collecting
places when no announcement voice is given, and stored in the
acoustic model storing unit 819. In the sound analysis unit 825,

25 the noise environment code is created on the basis of the digital

data of the overall sound at various places when there is no



the study system 102 nay be installed in a personal conputer while the
other parts are installed in a portable translating machi ne as
described | ater. The processing of the study system 15 102 will be
described | ater. I'n the recognition system 101, the inmage data
whi ch are sensed by the CCD canmera 104 and then converted to digital
signals by the A/D converter 105 are sigg ected to binary ~ processing by
the character binary processor 106. At this tinme, 20 the binary imge data
are normalized by a resol ution conversion nmet hod, and converted to

| mage data of nxn picture el enents (dots) containing a character
array. Subsequently, the inage dat a are subjected to noise renoving

rocessi ng so background noi se and all other noise,
Ioeavi ng only §ﬁ§°§ﬁg§§\&n v%lge data. Thereafter, the character division

uni t 108 divides- oy i@ig embﬁa%@ﬁ{,eblt?fa‘?aaéél%% VRoudi ATA&er HiidYe ™M

pi cture el enents
noise environments are created for a code representing a word or

a sentence. Preferably, plural acoustic models are created in

5 accordance with a dialect of the language to be transiated or the
like.

in the translation system 828, the coded data 827

representing a word or a sentence which are output from the
recognition system 801 is analyzed by a keyword énalysis unit

10 829 as to whether the data provide a keyword which is effective
for translation, and the meaning of a sentence is recognized on
the basis of the keyword. Further, the medium language processor
832 generates a medium language representing only the meaning
of the sentence which is not dependent on any particular language.

15 The keyword analysis unit 829 is connected to a word
meaning dictionary (dictionary for word) 830 and a sentence
‘structure meaning dictionary (dictionary for sentence) 831. For
example, when an input announcement voice is in German and it is
required to be translated into Japanese, the acoustic model

20 storing unit 819, the dictionary 820 and the grammar dictionary
821 in the recognition system 801 and the dictionary for word
830 and the dictionary for sentence 831 in the translation system
828 are designed to correspond to the German language. Further,
in order to use this system in a multilingual mode, an

25 exchangeable large-capacity storing medium such as an IC card, a

CD-ROM or the like is preferably used for the acoustic model



19 (dots) while increnenting n (that is, increasing n by every

pi cture el ement (dot)). These divided-out character areas are collated,
as character constituting elenments constituting a character, with

the sanple mask data stored in the sanple mask storing unit 111 5 by the
collating unit 109. Subsequently, a character is constructed by
respectively collated character comgituting el enments, and then the
character t hus constructed is recogni zed. Further, the characters thus
recogni zed are linked to one another in the link unit 114 by 10 referring
to the dictionary 112 and the grammar dictionary 113, and then the
sequential characters which are |inked by the |ink unit 114 are

fFL,'mELhd tf Sﬁ@??%ﬁ&gﬁ‘f%ﬁgﬁ%iﬁ?&io&%? 8o, “@mra 10 ity of2pur
e 'dictoR ry F5r “word' @30 and the dictionary for sentence 831.

The sentence of the medium language which is generated in
the medium language processor 832 is translated into a sentence

5 of a desired language in a sentence formation unit 833. The
sentence formation unit 833 is connected to a dictionary 834 and
a sentence structure example dictionary (dictionary for
sentences) 835 which are designed to correspond to, e.g.,
Japanese. The translated sentence is displayed on the screen of

10 the display 839. The translated sentence is further converted to a
digital voice in the sound synthesis processor 837, passed
through a D/A converter 838 for converting digital signals to
analog signals, and then output as a voice from the sound output
means 840.

15 The sound.synthesis processor 837 is connected to the
dictionary for sentences 835 and a sound dictionary 836 which
are designed to correspond to, e.g., Japanese. Furthermore, in
order to use this system in a multilingual mode, an exchangeable
large-capacity storing medium such as an IC card, a CD-ROM or

20 the like is preferably used for the dictionary 834, the dictionary
for sentences 835 and the sound dictionary 836.

Each processing block of Fig. 8 may be composed of a system
comprising plural LSIs and memories, or one or more system-on-
chips formed on a semiconductor device.

25 Next, a voice recognition operation and an actual situation

when the voice recognizing and translation system of this



15 represents a word or sentence. The detail ed processing of the

collating unit 109 will be descri bed. In the translation system
103, the coded dat-a 118 which represent a word or sentence and which
are output fromthe recognition system 101 are anal yzed by the keyword
analysis unit 20 119 to judge whether the word or sentence is an effective
keyword for translation, and the meani mg of such a word or sentence

i s recogni zed on the basis of the keyword. Furthernore, a medi um

| anguage which represents only the neaning of the sentence and that is
not dependent on any particul ar spoken 25 |anguage of any country is
generated in the nedi um | anguage processor 122.

embodiment is applied to a portable translating machine, will be
described hereunder.

Fig. 9 is a flowchart illustrating the application of a
portable translating machine during overseas travel to detect in

5 advance surrounding voices and announcements (announcement
voices) with the portable translating machine in an overseas air
port, a train station or the like, in a vehicle such as an airplane, a
bus, a subway, a taxi or the like, or in a sightseeing building, and
previously creating acoustic models required for performing the

10 translation of announcement voices.

First, by using the multidirectional microphone 803 or the
directional microphone 802 mounted on the portable transiating
machine, stationary noise "B" at an arbitrary place is recorded at
a time when no announcement voice is given (step ST901).

15 Subsequently, an announcement voice "A" when an announcement
is actually in progress is recorded by the directional microphone
802, for example (step ST902). The announcement voice "A"
contains substantially the same background noise as the
previously-recorded noise "B". Subsequently, the noise deletion

20 unit 812 subtracts the spectrum "B" of the signal representing the
stationary noise from the spectrum "A" of the announcement voice
signal on which the noise is superposed (step ST903).
Subsequently, a spectrum "C" is obtained by subtraction (i.e.,
spectrum "C"=spectrum "A" - spectrum "B"), and is stored as

25 announcement voice spectral data into a large-scale

announcement sound data base 824, and in connection with these



20 The keyboard analysis unit 119 is connected to a word

meani ng dictionary (dictionary for word) 120 and a sentence structure
meani ng dictionary (dictionary for sentence) 121. For exanpl e, when
characters which are sensed by the CCD canera 5 104 are witten in French
and they are required to be translated i nto Japanese, the dictionary
for word 120 and the dictionary for 3¢ sentence 121 are designed to
correspond to French. In order to use this systemin a nulti-I|ingual
node, a |arge-capacity storing medi um such as an exchangeable I C card
or CD-ROMis preferably 10. used for the dictionary for word 120 and the
dictionary for sentence 121. The nediun1|anguage which is

ent ences wr i et the sspectraldais &t BlaliY. nake oBn AR oo fntgy
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analysis on the stored announcement voice spectrum "C" to
5 perform the sound feature extraction (sound analysis), and also to
analyze the noise environment (step ST905). Finally, the model
learning unit 826 creates an acoustic model on the basis of the
voice analysis result (model learning), associates the created
acoustic model with a code representing a word or a sentence, and
10 then stores it into the acoustic mode! storing unit 819 (step
ST906).
Fig. 10 is a flowchart showing a series of processes in
which the portable translating machine with which a traveler
travels overseas performs the voice recognition on announcement
15 voices to which the traveler listens in an air port or a train
station, in a vehicle such as an airplane, a bus, a subway, a taxi or
the like, or in a sightseeing building.
It is assumed that the traveler does not understand the
meaning of an announcement made in an air port or a train station,
20 in a vehicle such as an airplane, a bus, a subway, a taxi or the
like, or in a sightseeing building. However, he can easily judge
from the reaction of fellow listeners that the announcement
would be something of interest to him. At this time, the traveler
turns on a switch of the portable translating machine, and the
25 stationary (i.e., background ambient) noise "B" at various places at

a time when there is no announcement voice is recorded through



processor 126, passed through the D/A converter 128 for 20 converting the

digital signals to anal og signals, and then out put as a voice fromthe
speaker 130. : The sound synthesis processor 126 is connected to
t he dictionary for sentences 125 and a sound dictionary 127 which

correspond to, e.g., Japanese. In order to use this systemin a 25

mul tilingual node, a |arge-capacity stagyz ng nedi um such as an
exchangeable 1C card, CD-ROMor the like is preferably used for

21 the dictionary 124, the dictionary for sentences 125 and the

the multidirectional microphone or the directional microphone
mounted on the portable translating machine (step ST1001).
Subsequently, when the announcerhent of interest actually starts,
an announcement voice "A" containing substantially the same

5 noise as the previoUsiy-recorded stationary noise "B" is recorded
through the directional microphone 802, for example (sfep
ST1002).

Subsequently, the noise deletion unit 812 subtracts the

spectrum "B" of the stationary noise signal from the spectrum "A"

10 of the announcement voice signal intermixed with the noise (step
ST1003). Thereafter, the short-time frequency analysis is
performed on the spectrum "C" thus obtained by the subtraction
operation (i.e., spectrum "C"=spectrum "A" - spectrum "B") to
perform the sound feature extraction (sound analysis) (step

15 ST1004). Thereafter, a section in which the desired voice exists
is detected on the basis of the input waveform of the continuous
announcement voice (step ST1005). Finally, the input voice is
collated with the acoustic model of an announcement recognition
target and a model of a word or a sentence so as to detect a

20 keyword or a keysentence.

Fig. 11 is a diagram showing that an acoustic mode! can be
easily searched in an acoustic collating process for the digital
data 813 of an announcement voice which is obtained by removing
noise from the digital data 810 of an announcement voice

25 containing the noise.

As mentioned previously, the overall noise is not perfectly



sound dictionary 127. Each processing step shown by the bl ock
diagramin Fig. 1 may be achi eved by a system which conprises plural
LSI (large- 5 scale integrated) circuits and a nenory, or by one or nore
system on-chi ps, which are fornmed on a sem conductor devi ce.

Next, the detail ed processing of the study system 102 wi || be

descri bed. Fig. 2 shows a mejdod of generating sanple mask data
in the 10 study system 102, and Fig. 3 1s a flowhart showi ng a sanple
mask data generating process. The character shape analysis unit
116 performs binary processing on inmage data containing characters
whi ch are supplied fromthe | arge-scale character data base stored

th o1 SR e .
?ﬁhver?elétlo aogied HARaNe JREACAIA O e Anrmuicament Yalgs S
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constitutigg ¢ 58eHK Hioldd (Roise environment) can be recognized, it is possible
to perform the voice recognition of an announcement voice under a
noisy environment at various places.
in Fig. 11, reference numeral 1101 represents the digital
data of an announcement voice from which noise is removed,

10 reference numeral 1102 represents an acoustic collating unit for
performing acoustic collation, reference numeral 1103 represents
an acoustic mode of the noise, reference numeral 1104 represents
a judging unit, and reference numeral 1105 represents an
announcement acoustic model which is learned and stored in

15 accordance with every noise environment code. In the constituent
elements of Fig. 11, the noise acoustic model 1103 and the
announcement voice model 1105 are contained in the acoustic
model storing unit 819 of Fig. 8. Further, the acoustic collating
unit 1102 and the judging unit 1104 correspond to the acoustic .

20 collating unit 817 and the judging unit 818 of Fig. 8, respectively.

In this embodiment, as described above, the stationary (i.e.,
background ambient) noise "B" when no announcement voice is
given is recorded by the multidirectional or directional
microphone mounted on the portable translating machine before

25 detecting a target voice to be translated (in this case, an

announcement voice) (see step ST1001 of Fig. 10). At this time, in



constitute a character "M of nxn picture elenents (dots) shown 25 in Fig.

2. In order to performthis processing, "1" (black) or "O0O" (white) is
detected for the mxn picture elenents while

22 incrementing n (=1, 2, 3,..) every picture elenent (dots) in the
| ateral direction, and the character area of nxn picture el enents S

divided into inmage areas (202 to 205 imgig. 2) of character
constituting elenments mxnl(nl[err]n), nmkn2 (n2[err]n), mxn3 (n3[err]n), 5
nkn4d (n4[err]n), each character constituting el ement containing such

the acoustic collating unit 1102, the noise "B" is collated with
various models stored in the noise acoustic model 1103 to
recognize a place (noise environment) where the noise "B" is
generated. This recognition is performed by identifying a noise

5 environment code which is added to each of the noise acoustic
models. Subsequently, the announcement voice "A" containing the
stationary noise "B "is recorded, subjected to predetermined
processing and then coilated with én announcement voice model
under the noise environment corresponding to the identified

10 environment code. As described above, only the announcement
voice model corresponding to the recognized noise environment
code is searched and then the announcement voice is collated with
the searched model, so that the search operation can be easily and
quickly performed. For example, when the noise "B" is the

15 background ambient noise in a subway, it is sufficient for the
acoustic collating unit 1104 to search only the announcement
voice models under an “in-subway” ncise environment.

Figs. 12A and 12B are diagrams showing a situation where

the portable translating machine is used, and an example of the

20 external view of the portable translating machine respectively.
More specifically, Fig. 12A shows a situation where a guide
announcement is made with ‘voice in a train station. A user who is
a traveler can recognize the translation content of the
announcement through the display and the sound output means of

25 the portable translating machine. When the user wishes to

translate the announcement to, for example, Japanese, because he



a feature as the outline of a character or the like. At the sane tinme,
a weighting coefficient representing identification of a character
(i.e., representing what the character concerned is) and attributes
representing the start, the linkage and the end of the 10 character are
anal yzed (step ST302). Subsequently, the mask | earning unit 117 wei ghs
the features of the parts of a divided 49 character. |If the type of
character is estimted on the basis of only a part of the character,

t he weighting coefficient of the part - is set to a large value (step
ST303). Further, the attribute 15 representing the start, the |inkage and
the end of the character IS added to generate sanple nask data (step
ST304) . Next, the detail ed processing of the coll Qg ¥n|t 109
i n the riEdniapanese peesen.oth heyiann w%@eﬂt § fransfate

shows an actugl case where character data which are 20 actual ly sensed as
a carera i nage@@PANgRCoverseas travel place are collated with sanple

e 51 L i A i TR TN
e %5 4o ofuacting, PR 120 ISHCD FUNBE 1201 Toprasancemenngi 1o
they are Ssns%cﬂs of AR PortARSE Hahaldthige n&dINNG) - amef wierace numeral
1202 represents a directional microphone for detecting, as an
analog signal, a voice which is announced in an air port or a train
station, in a vehicle such as an airplane, a bus, a subway, a taxi or
the like or in a sightseeing building, in a surrounding conversation
10 speech or a voice which is spoken at a lecture place. Reference
numeral 1203 represents a multidirectional microphone which is
used to remove surrounding (i.e., background ambient) noise from
a voice which is announced in an-air port or train station, in a
vehicle such as an airplane, a bus, a subway, a taxi or the like or
15 in a sightseeing buiiding, in a surrounding conversation speech or
a voice which is spoken at a lecture place, and for detecting the
overall sound at that place when there is no target voice.
Reference numeral 1204 represents a sound output unit for
outputting the translated voice so that a user may hear it, and it
20 comprises a speaker or ear-phone. Reference numeral 1205
represents a display for displaying the content of the voice-
translation result. Reference numeral 1206 represents an IC card
in which the acoustic model storing unit 819, the dictionary 820,
the grammar dictionary 821, the dictionary for word 830 and the
25 dictionary for sentence 831 for the voice recognition and

translation are installed. Reference numeral 1207 represents an



23 nuneral 401 in Fig. 4 represents a character "M corresponding
to the picture el ements (mxn) which are sensed as the canera imge
data. At this time, in the character binary processor 106, if the

resol ution of the sensed character data is different fromthat of 5 the
sanpl e mask data, resolution conversion is perfornmed on the sensed
character data to nornmalize the charactggr data so that the resol ution
of mdots in the height direction of the character is made equal

bet ween the sensed character data and the sanple mask data in a case
where the character is witten in a latera

IC card in which the dictionary 834, the dictionary for sentences
835 and the sound dictionary 836 for the voice recognition and
translation are installed.
Fig. 13 is an example of a display content which is obtained

5 through the voice recognition and translation by the portable
recognizing and translating machihe. In Fig. 13,reference numeral
1301 presents a display area of the portable translating machine.
A voice recognizing result which is obtained by recognizing a
voice which is announced in an air port or train station, in a

10 vehicl_e such as an airplane, a bus, a subway, a taxi or the like or
in a sightseeing building, in a surrounding conversation speech, or
a voice which is spoken at a lecture place and directly expressing
the recognized voice in the native language of the user is
displayed in a character style on a partial area 1302 of the

15 display area 1301. Further, a translation result is displayed in a
character style on a partial area 1303. In this case, for example,
an Arabic voice is translated into an English word or sentence. In
addition, a partial area 1304 is provided to the display area 1301
to display information on the translation such as a probability of

20 the translation, a translation success rate or the like. In this
case, the translation success rate is displayed on the partial area
1304. In addition to the translation success rate, information on
the type of original language before the translation may be
displayed on the partial area 1304.

25 According to this embodiment, there can be provided a voice

recognizing and translation system which is suitable for use in



10 witing style (step ST502). Wth respect to the resolution of n

dots in the width direction, it is preferable to prepare plural sanpl e
masks having di fferent val ues of n. Subsequently, a character
area i s successively generated fromthe character data 401 by
incrementing the value of n (=1, 2, 15 3,...) every picture elenment (dot)
in the lateral direction, and the gata of these areas thus generated
are collated with the sanple mask data to nake a correlation

contai ning the weighting coefficients of the sanple mask data, between
the character data and the sanple mask data. 20 If the
correlation is a maxi num a next picture-el enent area is generated to

take a correlation.in theFSﬁne nner_ as. described abov wgStep.STSOS).
For exanple, [SROYUFING 2nd,fransiating &, vgice yehis cﬁ?@n&u&?@ﬂ?' L& 402 to

mena (na or 1 ROPAETHHD staigis Thsh Veindspan 48T itblandy Bph8 8" "
Z‘Zfrgrgdn;gkbgg{}gﬁrby, Heaxi or the' ik6'6 G 4'Eigheefd Bullding; it 4 €Presents
surrounding conversation speech, or a voice which is spoken at a
5 lecture place.

The present invention is not limited to the above
embodiments, and various modifications may be made by those
skilled in the art within the scope of the subject matter as
distinctly pointed out and claimed in the claims. It is needless to

10 say that any such modifications thus made are encompassed by
the present invention.

For example, in the first invention, the character
{(document) recognizing and translating system comprises the
recognition system 101, the study system 102 and the translation

15 system 103. However, the recognition system 101 and the
translation system 103 may be mounted on a compact device such
as a poriable translating machine while the study. system 102
may be mounted on a device having a relatively large-capacity
storage device such as a personal computer or the like. In this

20 case, the personal computer and the portable translating machine
are connected to each other, and the recognition system and the
study system are actuated to supply the data from the mask
learning unit 117 of the study system 102 to the sample mask
storing unit 111 of the recognition system 101. Accordingly, the

25 necessary data are stored in the sample mask storing unit 111 of

the recognition system 101, whereby the portable translating



24 representing character constituting el enents of another

character. Reference nunerals 412, 413, 414 and 415 represent | mage
data containing the weighting coefficients of 0.7, 0.3, 0.8 and 0.4
respectively. 5 As descri bed above, the sanple nmask data i s added
with the attribute of the start, the |linkage and the end of the
character, whereby a tinme for seayghi ng sanple mask data fromthe
menory can be shortened. Finally, a character code "M 421 is selected
fromplural character codes 420 as a target character code on the 10 basis
of the sanple mask data which provides the maxi num sum of the
correlation values (step ST504). In Fig. 4, reference nuneral s 418 and

419 represent 2 anal snhl BB, HAd Yo Ribratively b pBRSnaI b Bmiiiibr
may be provided with at least the character data base 115 while
the other constituent elements are provided to the portable
translating machine which may be detachably connected to the

5 personal computer.

Furtherrﬁore, in the second embodiment, the voice
recognizing and translating system comprises the recognition
system 801, the study system 823 and the translation system
828. Of these elements, the recognition system 801 and the

10 transl_aﬁon system 828 may be provided to a compact-size device
such as a portable translating machine while the study system
823 is provided to a relatively large-capacity storing device such
as a personal computer. In this case, the personal computer and
the portéble translating machine are connected to each other, and

15 the recognition system 801 and the study system 823 are
actuated so as to supply the data from the model learning unit
826 of the study system 823 to the acoustic model storing unit
819 of the recognition system 101. Accordingly, the required data
are stored in the acoustic model storing unit 819 of the

20 recognition system 801, whereby the portable translating
machine may be freely used. Alternatively, at least the sound data
base 824 may be provided to the personal computer while the
other constituent parts may be provided to the portable
transiating machine which is detachably connected to the

25 personal computer.

Furthermore, in this specification, “means” does not



correlation values. 15 Fig. 6A shows a portable translating machi ne
to which the i mge character translation system of the present
invention is applied, and Fig. 6B shows an external view of the

machi ne. In Fig. 6A, an explanation sentence which is witten in
a forei gn | anguage under a bronze statue is recogni zed and 20

transl ated by the system A user specifigs the words or sentences he
wants to know within a rectangular area while view ng them t hrough a
viewfi nder of the portable translating machine. The specified
character array is imediately subjected to character recogni tion. For
exanpl e, when the user is a Japanese speaki ng 25 person, the character

ggrla?/e:ofefsreﬁ? z‘l"’?’tﬁgdﬁ"élrt ?'B%%@ane hysical means, Uﬂt it Machaerpen'Eseencs%ﬂrngér al
which achieves the function of each means. Further, the function
of one means or member may be achieved by two or more physical
means or members, or the functions of two or more means or

5 members may be achieved by one means or member.



25 of thé portable-transl ati ng machi ne, and reference nunmeral 602
represenfﬁsahmaggé@{%pia%d-taki ng a character imge. Reference

nunerals 6 esent ICcards. In the IC card 603 data are
stored for M
112, the gr |

he sanpl e mask storing unf=$ti—the-S5—digti onary

ry 113, the diTtionary fo THIS SHERTGHAS BEEN{ t he
dictionary for sentence 121 to performthe chaf act eREPBAGEShi ti o and
translation. Further, in the IC card 604 data are stored tor

constructing the dictionary 124, the dictionary for sentences 125 and
t he sound di ctionar?/ 127 to 10 performthe character recognition and
transl ati on. WHAT IS CLRdMER#8e numeral 605 represents a [iquid crystal

di spl ay for displ.aying a characte | fying. t ify th
character arrdy of Aap rac r§§ﬁ9€ﬂl?énéosﬁamr@ﬁls[]%@agr:et%ségﬂgﬁggl yne

S ek b, O e L0 1
tputting t o . _ o
0uLpu 115 5RO SpLAE S P R i Glragge bl o O <o

5 recognized characters, comprising:

a character data base for accumulating character data
representing the characters contained in the sensed image;

a character shape analysis unit for analyzing the
shape of each character on the basis of the character data in the

10 character data base and extracting features of character
constituent elements constituting the character;

a mask learning unit for generating sample mask data
of the character constituent elements on the basis of a result of
analysis of said character shape analysis unit;

15 a character collating unit for collating character data
of a character serving as a recognition target which is contained
in the sensed image which is newly sensed, with the sample mask
data of the character constituting elements; and,

a translation unit for translating words or seniences

20 which are composed of the characters which are recognized by

said character collating unit.

2. The character recognizing and translating system as
claimed in claim 1, wherein said character recognizing and
25 translating system comprises a stationary-mount-type

information equipment having an external storage device, and a

T



area for _indicating a character array of a word or sentence for 20 which
character recognition and translation is desired. Fig. 7A shows

a cha ¢ P cadet hod when the character array is witten
|-at er al u . ref erence nuner al 703 L a. Ll r area
or a di di spl ayi ng the finder {aFHi8. SHEET HAS-BEENHCE

numeral s 701 and 702 represent a 25 gparacter irdi cat RERLAOERR for
indicating the character array of a =~ word or "$E '
to be recogni zed and 26
transl ated. Both character specifying areas 701 and 702 have a

desired

portable-type information equipment which is detachably
connected to said stationary-mount-type information equipment,
and wherein said character data base, said character shape
analysis unit and said mask learning unit are provided to said

5 stationary-mount information equipment, said external storage
device contains said character data base, and all remaining
constituent elements are provided to said portable information

equipment.

10 3. The character recognizing and translating system as
claimed in claim 1, wherein said character shape analysis unit
divides out binary data of mxn dots from the character data in
said character data base and detects “1” or “0” for each picture
element while incrementing n to divide the character data into

15 picture-element areas of mxni (ni1<n), mxn2 (n2<n), ..., mxni (ni<n)
containing features of the character and analyze an attribute
representing a weighting coefficient which represents an
identification of the character, and/or the start, link and end of
the character.

20
4. The character recognizing and translating system as
claimed in claim 3,wherein said mask learning unit adds each
picture-element area mxn1 (n1<n), mxn2 (n2<n), ..., mxni (nisn)
containing the features of the character with the attribute

25 representing the weighting coefficient which represents the

identification of the character (i.e., represents what the

R O !H!IIW




size aof _nxn picture elenents (dots); that is, mpicture elenents

(dots) in the height direction of the characters and n picture el enent s

dotsj‘hl'ﬁﬁhedﬂéakaemm ladegrecti on of the characters. P

char act rea can be independently - HHHS SHEET HAS BEEW bon,

the char ng areas 701 and 702 are. ndepeREﬂ:ACEU dis
any ar |trary position. Accordi ngl t he characrer—Tmdreats

can be di sposed at any desired poSitions so as to cover various
characters which are witten at 10 any positions on a guide board, a
bui l di ng nanme plate, a nenu of a restaurant, a sightseeing guide
panphl et or the like. In Fig. 7A reference nuneral 704 represents a

char act er ar r SatctaT vaeasned is), aribohdbsasfach BFR 44 nd ke 1"
recogni zed angﬂémﬁtatoesené?%te gﬁar%gm aatgl g. 7B shows a character

I ndi cating ne erarray is witten in the verti cal
direction. In Fig. 7B, ref erence nuneral 707 represents a finder area
or a display area for displaying the finder area. Both reference

nuneral s 705 gnd The ¢haraelirersdignidinghams teanglatihgasysienaras for
i ndicating the 20 character array of a word or sentence which is required

to be 5 r ectgimexkdnacthit ahskdierdin Lsaid charadter acoltatingdiniat divides ea of
Fig. 7A, both character indicating areas 705 and 706 have a, size
out binary data of mxn dots from the character data in said
character data base and detects “1” or “0” for each picture
element while incrementing n to divide the character data into
picture-element areas of mxn1 (n1<n), mxn2 (n2<n), ..., mxni (ni<n)
10 containing the features of the character and collates the data of

the picture-element areas with the sample mask data.

6. The character recognizing and translating system as
claimed in claim 4 or 5, further comprising a sample mask

15 memory for storing the sample mask data obtained by said mask
learning unit, said sample mask memory storing therein different

sample mask data of ni,n2,..,nj for an arbitrary character.

7. The character recognizing and translating system as

20 claimed in any one of claims 1 - 6, further comprising an image
sensing unit for sensing an image containing characters, and a
character array specifying unit for specifying a character array
containing words or sentences to be recognized from the image
data which are sensed by said image sensing unit.

25

8. The character recognizing and translating system as




of nxn picture erements (dots), which conprises mpicture el enent s
( dotrajs ShBettH8 Beah RElacedi rection of the characters and n 25 picture
elenen he vertical direction. The size of.gagh character
| nd| ca mmgmlgﬂmm i ndependent | y changed. THIS SHEET HA BEEN

re, both character indicating aregs 705Rmc. 6 canj be
dlsposed at any arbitrary position. A@gordlngly t he |
indicating areas can be disposed at any desired position so as to

cover various characters which are witten at any position on a 5 guide
board, a building nane plate, a nenu of a restaurant, a

claimed in claim 7, wherein said character array specifying unit

specifies one or more area of mxn dots at any position from the

image data obtained by said image sensing unit.

5 9. The character recognizing and translating system as
claimed in claim 8, wherein said character array specifying unit

specifies one or more area of mxn dots at any position from the

image data obtained by said image sensing unit.

10 10. The character recognizing and translating system as
claimed in claim 8 or 9, wherein when the character array
obtained by said character array specifying unit is written
laterally, said character collating unit obtains the picture-
element areas while incrementing n which is associated with n

15 dots in the width direction of the characters, and collates the

data of the picture-element areas with the sample mask data.

11. The character recognizing and translating system as
claimed in any one of claims 1 - 10, wherein said character

20 recognizing and translating system comprises a stationary-
mount-type information equipment having an external storing
device, and a portable information equipment which is detachably
connected to said stationary-mount-type information equipment,
and where at least said character data base is provided to said

25 external storing device of said stationary-mount-type

information equipment while all remaining constituent eiements

Hllllll mIH IIIH Hlll H IIII



si ght seeing—gui-de_panphl et or the Ilike.

708 1 TRL RN a translation display area for drsplayrng a_translation
resul t Bikedce@r ray of a word or sentence red
to ber #ﬁﬁ ransl ated. 10 Accordi ng TH‘§V§H§|? A3 BEER I ment,

t here c the character recogni zing.land.t 4GS

for accurately recogni zing and tg@nslating characters of various

| anguages whi ch

t he shape or size of characters or the | anguage. Accordingly,
characters 15 which are witten on sightseeing guide boards bui | di ng
pl at es, signboards, panphlets, nenus of restaurants etc. whi ch

t I f '
[ auel oS oL 8fo ISOREI 0 SHIG Bt o R St e There?ﬁf‘éfa

user can easily understand t he nmeani ng of t he 20

descri bed above. Next, a second enbodi nent according to the

pr esent

i avenpi @ha\‘ﬂéﬂerbﬁedb@ﬂkidge(hndt tfghslating system for Fig. 8 i

bl ock di agram showi ng the construction of a voice recogni zi ng and
transl ati ng sgaalyziray thedsmapé ofaa scharadietScontdined nensensed Nmage pent

i nventi on.

In Fig. 8, reference nuneral 801 represents a

recogni ti @ the basis of character data representing the character to obtain

10

15

20

25

sample mask data of character constituent elements constituting
the character, recognizing on the basis of the sample mask data a
character which is newly sensed for the character recognition and
translation, and translating words or sentences which are
composed of the recognized characters, including:

a character collating unit for collating the character data of
the characters contained in the image with the sample mask data
of the character constituent elements; and

a translation unit for translating the words or sentences -
which are contposed of the characters recognized by said

character collating unit.

13. A voice recognizing and translating system for recognizing
a detected voice and translating the voice into words or
sentences, comprising

a voice memory for storing voice data representing
the detected voice;

a noise deletion unit for removing data corresponding to

‘noise from the voice data;

a sound data base for storing the data from which the noise

is removed by said noise deletion unit;

In Fig. 7B, reference numer a

St em

are sensed as canera image data with no restriction in

nane

a

characters (sentences) as

S a

AR R



28 = T —system-for_performng voice recognition, reference nuneral 823

represemsssf,@eﬁgaus system for creating an acoustic nodel required for
t he voice ' Splacegh’ r ef er ence nuneral 828 represents a

transl ati wa& ’lr eceiving a recognition result 5 fromthe
recogni ti

for anal yzing voice on the bagpy mprds SO
as to translate the voice. R&f er ence nUHE'ZﬁE%aggigpgé '4 a
a

di rectional m crophone, and reference nuneral 8Q3._Le| [ _
mul tidirectional m crophone. These m crophones are provided to detect
vari ous : -

a first sound analysis unit for extracting the feature of a
voice corresponding to the voice data stored in said sound data
base; |

a model learning unit for creating an acoustic model from

5 the analysis result of said first sound analysis unit;

an acoustic model storing unit for storing the acoustic
model;

a second sound analysis unit for extracting the feature of
the voice corresponding to data which are obtained by removing

10 the data representing noise from the voice data of the voice;

a voice collating unit for collating the voice data obtained
by said second sound analysis unit with the data of the acoustic
models stored in said acoustic model storing unit to recognize the
detected voice; and,

15 a translation unit for translating words or sentences which
are composed of the detected voice recognized by said voice

collating unit.

14. The voice recognizing and translating system as claimed in
20 claim 13, wherein said voice recognizing and translating system
comprises a stationary-mount information equipment having an
external storage device, and a portable information equipment
which is detachably connected to said stationary-mount type
information equipment, and wherein said sound data base, said
25 first sound analysis unit and said model learning unit are provided

to said stationary-mount-type information equipment, said

* c L M S *



10 voi E‘éE_WITiTh--afe—announced in an air port, in atrain station, in an
ai r pl arihis SaedL Gl

cle such as a bus, a subway, a taxi or the like, in
a buildin gfedg pl ace, etc., as well as surrounding
conver satﬂm‘lgmﬁﬂ ices at lectures, etc. . | n. the %\B\égﬁ‘
enbodi nent" rectional microphone 15 802 Pigist SIKEET HAS
mul tidirectional m crophone 803 are provided, and t heypi ABED i onal\
m crophone 802 is used to reliably cbllect a paLLi ceH-ar—tesT T ed voice
(target voice), while the nmultidirectional m crophone 803 is used to
coll ect the overall anbient sound (various sounds contai ni ng

surroundi ng voi ces and noise) at any 20 arbitrary recording pl ace.

Accor di ngl v, derfIakRehas! abuteboftifing said"soLAY A% Bk eahadhy’ dual 1y

nost effecti y use € m crophone nay 'bé used or

plural m cr opBAiAidE Yedifstituent L@Ié%sﬁrﬁ?,abeiﬁg providedor s%ﬁ%”b&ﬁﬁﬁl@”es

bei ng used i s not Imted. Further, the type of m crophone to be used
may be |im t 4ffo¥mationeidduipnmt. of the directional m crophone or the

mul tidirectional mcrophone.

5 15. The voice recognizing and translating system as claimed in
claim 13 or 14, wherein said memory is adapted to store first
voice data corresponding to a first voice in which a surrounding
noise is superposed on a target voice to be recognized and
translated , and second voice data corresponding to a second voice

10 composed of the surrounding noise.

16. - The voice recognizing and translating system as claimed in

claim 15, wherein said noise deletion unit compares the first

voice spectral data of the first voice data with the second voice
15 spectral data of the second voice data to obtain spectral data

corresponding to the data from which the noise is removed.

17. The voice recognizing and transiating system as claimed in
claim 16, wherein said sound data base stores the first spectral
20 data and the second spectral data while associating the same

with each other.

18. The voice recognizing and translating system as claimed in
claim 17, wherein said acoustic collating unit collates the noise
25 spectral data of a surrounding noise with the data of a noise

acoustic model obtained on the basis of the second spectral data,

R 00
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__Reference nuneral 839 represents a display conprising an

LCD (light ém tting di ode) or the Iike, and reference nuneral 840

repr es gijsSndetsias 9reans such as a speaker, an ear-phone or the
like. The “ﬂ'ﬁ d the sound output nmeans 840 serve 5 to out put t he
proce55|n fjtiai ni ng

a sentenc

In the recognition system 801, reference nuneral 894

!\ﬁ M transl ati on system 828 as a)
and a voice containing g, sent enc nwi)s § ﬁ gég
en'r

n AAD

(anal og-to-digital converter for converting 10 anafog signals fromthe

di recti onal

m crophone 802 to digital signals, and reference nuneral

806 represents digital data of an announcenent voice which is a target

voi ce and conyerte
thes

10

15

20

25

Cclia?g emg obtamedco r}\é%ﬁaeﬁd a94a place where a voice to

be recognized and translated is input, thereby recognizing the
type of noise, and collates the voice data of the voice to be
recognized and translated with the data of the acoustic mode! of
the first voice data which is determined according to the type of

noise, thereby recognizing the voice.

19. The voice recognizing and translating system as claimed in
any one of claims 13 - 18, wherein a result obtained by said
translation unit is at least output as characters by a display
device, and an original language text composed of words or
sentences before being translated, and a language text composed
of words or sentences after being translated, are displayed on the

screen of said display device.

20. The voice recognizing and trénslating system as claimed in
claim 19, wherein the result contains at least one of a
translation rate representing the precision of the translation, or

the type of language.

21. The voice recognizing and translating system as claimed in
any one of claims 13 - 20, wherein said voice recognizing and
translating system comprises a stationary-mount type
information equipment having. an external storage device, and a
portabie information equipment which is detachably connected to

said stationary-mount type information equupment and wherem -

R0 II |II|



Accord| ng to this enbodi nent, the di gital data 806 of the 15 announcenent

voi ce | § @Ge@Re |aced expressed with) 16 bits, and contai n noi se
data at . Reference numeral 805 represents an A/ D
converte ng anal og signals from the.nultidirectjonal

m crophone 803 to g| tal signals. Regherence THIS! SBERT HAS BEEMDI esent s
digital data of the overall sound which is 20 jconveggmdcep the WD

converter 80 and contains noi se when there ‘ t voi ce.
In this enbodi nent, the digital data 807 of the overall anbient sound
at various places is conposed of (i.e., expressed with) 16 bits.

Ref erence numatriglasBdfer spurdedaia basei iz previdedeto fsaid Zxtednall stirage
recording the digital data 806 of the announcenent voice which is
converted by deviceV Of ceaidergtatiodadyanduntéyp ginfarmddiva equipment

while all remaining constituent elements are provided to said

portable information equipment.

22. A voice recognizing and translating system for removing
data corresponding to noise from voice data representing an input
voice so as to extract features of the voice corresponding to the
data thus obtained, creating an acoustic mode! on the basis of the
10 extraction resuit, recognizing a newly input voice on the basis of
the acoustic model, and translating the words or sentences
constituting the recognized voice, including:
~ a second sound analysis unit for extracting the feature of
the voice corresponding to the data concerned on the basis of the
15 data obtained by removing the data representing noise from the
voice data of the newly input voice;

a voice collating unit for collating the voice data obtained
by said second sound analysis unit with the data of the acoustic
model to recognize the voice; and

20 a translation unit for translating the words or sentences-

constituting the voice recognized by said voice collating unit.

BT



30 ——807 0f the g%/eer all sound at various places which are converted
by AtRs@eay Bep'AFEIg05 when no announcenent voice
stori ng Bm ﬁ a nmenory 809. The digital data g0 %"gféi‘ﬁég HﬁngEEN

announce the digital data 807 of the overdl| soﬁqal&pED at

vari ous en there is no announcenent voice are stored Into the
menory 809 so that these data can begjgead out from and witten into
the nenory in parallel. Reference nuneral 810 represents the digital
data of the announcenent voice which is read out fromthe nenory 809
by the voice recorder 808, and 10 reference nunmeral 811 represents the
digital data of the overall sound at various places which are read out

fromthe nmenory 809 by i n there is no
announcenent voi ce. Aﬁ%@%@fﬁﬂﬁgﬁwgpr esents a noi se
del et i it f t t
Joi e and-the 16 AuioL ORI G, BCeRufadiEr toBntfiaCant"FaRRRANNE PP

o gar o BT FROUCER, Sl SR kg roadet rgrpge rom e

character data representing characters contained in a sensed

5 image; a character shape analysis unit for analyzing the shape of
a character to extract the features of character constituting
elements constituting the character; and, a mask learning unit for
generating sample mask data of the character constituting
elements on the basis of the analysis result of the character

10 shape analysis unit. A.recognition system of the character
recognizing and translating system is provided with a collating
unit for collating the character data of a character to be
recognized with the sample mask data so as to recognize the
character. Further, a study system of a voice recognizing and

15 translating system is provided with a sound data base for storing
data from which noise is removed; a sound analysis unit for
extracting the features of the voice corresponding to the voice
data stored in the sound data base; and a model learning unit for
creating an acoustic model on the basis of the analysis result of

20 the sound analysis unit. A recognition system of the voice
recognizing and translating system is provided with: an acoustic
model storing unit for storing acoustic models; a second sound
analysis unit for extracting the feature of the voice
corresponding to the data concerned on the basis of the data

25 obtained by removing the data representing noise from the voice

data of a newly input voice, and a voice collating unit for



Ref er ence nuner al 813H[§presénts the digital data of the THI ggggpﬂggmnmm
voi ce \Kh‘is@heé?he gbt ai ned by renoving the noise 20 fromthe dslghéfﬁ_lAC@gta

810 of t ac¥@i ce cont ai ni ng t he noi se i n_the_nsi-se
tdel etion ﬁ / hi s process, the noise cannot be perfectly
renmoved, I ced because the announcenent voice is

relatively enphasi zed. Acceg ding to this enbodi nent, the system
is designed so 25 that the type of noise is recognized and it is used as a
key to recogni ze announcenent voi ces or surroundi ng voi ces under a

31 .

collating the voice data obtained by the second sound analysis
unit with the data of the acoustic models so as to recognize the

voice.



RN REPLACEMENT SHEET
noi Sy- envi L oONe eHs—places as described later. This ,, ,aspect of
BEPEACETIENG! & G acou

t he system desi SHEERg searching operation of ar acousti c”™
node, for acousti ¢ col [ ation ap to performthe voice recogr*ii{/t’boﬁc.’éz;aS
Ref'erence numefal 8{4 jnepigggent s data cgptaining both the digcical data
813 of the anndupcenent voice whi ch ar eggbt ai ned by renmovi ng the noi se
fromthe digital data—8+6—ei—t announcenent ' '

' t he
noise in the npise deletion unit] 812, and the THISRAHERT HAS BEBN] of the
overal | sound at various praces—when no 10 announcemeREPLAGED: is gi ven,
which are directly output fromthe noi se del €Tronm Unf v 81z
Ref erence nuneral 815 represents a sound analysis unit for perform ng
sound feature e ' r ' t TEA t he
e i T 1

an mera r

short-tinme frequency ySI'S. f'erence nu epresents a

.section detector for detecting a voice-existing section on the basis
of the input wavef or m NBSHRACDI O THEDIBGDOSURE®er al 817 represents
an acoustic collating unit for collating the input voice through a

link 20 unit niarcharagiesusecegnizing dnd tsandgatingi systemargstudy an
acoustic nodel stori n\gpgai t . 819, a dictionary 820 -and a gramrar

di cti onar Y8 $hHEMQ t WA ReShRfaGiEr (diaabaset A Charagter nghans t
analysis unit for analyzing the shape of a character; and a mask

learning unit for generating sample mask data; and a recognition
system is provided with a collating unit for collating the character
data with the sample mask data. In a voice recognizing and
translating system, a study system is provided with a sound data
base; a sound analysis unit for extracting the features of the voice;
and a model learning unit for creating an acoustic model, and a
recognition system is provided with an acoustic model storing unit;
a second sound analysis unit for extracting the feature of the voice
from the voice data of a newly input voice, and a voice collating unit

for collating the voice data with the data of the acoustic models.

FIGURE 1
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In the study
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: . REFLAUEMIENT SHEET

IS no announcenent voice, are stored in a |arge-scale announcenent
sound data base 824. A sound analysis unit 825 reads out the data
stored in the | arge-scal e announcenent sound data base 824, and

subj ects the read-out data to sound feature 10 extraction processing based
on the short-tinme frequency analysi§%/|3 The nodel |earning unit 826
recei ves the sound feature extracti result fromthe sound anal ysis
unit 825 to create an acoustic nodel . Here, the acoustic nodel is a
ref erence nodel which is a criterion for the voice recognition, and it

has a ﬁDdek_LDL—8¥6F§§$5——Qﬁ't such as a consonant, a vowel or the |ike of
a phonene. | RBPLACEMER=SHEET | t he Hldden<E$rkov Mbdel (HVM is used as such
S

a nodel . The Ctrept pd acoust ifc del s associated with (or |inked
t o) alc de1§§ﬁ$f%@7ti1g a mor ntence with the assistance of an
operator wjo{is i‘ar Wfth the collected or detected | anguage, 20 and a
necessary Qant.thereof is-$tpred in the acoustic nodel storing unit
819. At thijs tinme, the created acoustic nodel is also associ at ed mnth
a noi se enH+enrent—code—at—data col | ecting pl aces when no
announcenent voice is given, and stored in the acoustic nodel storing
unit 819. In the sound analysis unit 825, 25 the noise environnent code is
created on the basis of the digital data of the overall sound at
various places when there is no

n 201

A
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33 announcenent voi ce. In this enbodi ment, plural
acoustic nodel s under different noi se environnents are created for a
code representing a word or a sentence.. Preferably, plural acoustic
nodel s are created in 5 accordance with a dialect of the |anguage to be
transl ated or the l'i ke. In the translation system 828, the
coded data 827 representing a wof 830or a sentence which are out put from
t he recognition system 801 is anal yzed by a keyword anal ysis unit 10

829 as to whether the data provide a keyword which is effective

REPLACEMENT SHEET = (3 3
14 JAN 1997

{  START )
ST301

: ~

NORMALIZE CHARACTER ARRAY (LATERALLY WRITTEN)
TO AREA OF m BITS (DOTS) IN HEIGHT DIRECTION
AND n BITS (DOTS) IN LATERAL DIRECTION

ST302
v /'/

DIVIDE CHARACTER ARRAY SO AS TO CONTAIN
FEATURE OF PART OF CHARACTER EVERY n(=1,2,3...)
BITS IN LATERAL DIRECTION

ST303

4
WEIGHT FEATURE OF PART OF DIVIDED CHARACTER,
INCREASE WEIGHT COEFFICIENT FOR PART WITH
WHICH CHARACTER CAN BE ESTIMATED, AND STORE
IT AS SAMPLE MASK DATA

ST304

¥
ADD EACH SAMPLE MASK DATA WITH ATTRIBUTE OF
DATA CANDIDATE TO BE SUBSEQUENTLY LINKED,
AND ATTRIBUTE REPRESENTING START AND END OF
CHARACTER

END
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for translation, and the nmeaning of a sentence is recognized on

basis of the keyword. Further, the nmedium | anguage processor 832
generates a nedi um | anguage representing only .t he neaning of the

sent ence which is not dependent on any particular | anguage. 15 The
keywor d anglysi-s—unit 829 js connect e%‘()%a wor nmeani ng di ctionary
(dictionar I{E?LA@EWN’B FTd a sente structure meani ng di ctionary
(dictionaryl ffo ece—83]. For exanpl e, when an input announcenent

voice is in J%q%% i required to be translated i nto Japanese,
I orijng unit 819,

t he acousti the dictionary 820 and the granmar
di ctionary 821 in thelr¢cogniti F ty@em 1 and the dictionary for

wor d ﬁSO andthe dictiopary for'se 1 in the translation system
828 are des or-Fespend to the Gernman | anguage. Furt her, in
order to use this system in a nmultilingual node, an 25 exchangeable

| ar ge- capacity storing nmediumsuch as an IC card, a CD- ROM or the
like is preferably used for the acoustic nodel

419
n e 420
. > 411 _
™M~ )
m { |
406-| | |
41 0.7 412 n1 o I
A8 n
402 407 M
n2 03413 n2 \
Kl / /S — L {421
g Xal] ©
403~ S | 4081 -
n3 0 8414 n3 |
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34 storing unit 819, the dictionary 820, the granmar dictionary
821, the dictionary for word 830 and the dictionary for sentence 831.
The sentence of the medium|anguage which is generated in t he nmedi um

| anguage processor 832 is translated into a sentence 5 of a desired

| anguage in a sentence formation uni ﬁ 3. The sentence formation unit
833 is connected to a dictionary 83 4 a sentence structure exanple
di ctionar | b HEEF sentences) 835 which are designed to
correspon ,QJA¢ENH%W3S J panese. The transl ated sentence is displayed on

the screefp of 10 Jf hﬁ ?i y 839. E ansl ted sentence is further
convertedlto & 8 oi ce i e synt hesi s processor 837,
passed through a DA tohverter 838 for converti ng digital signals to

anal og signal's, and then ouiput as a voice fromthe sound out put

( START )
ST501

Y ' //
INDICATE AREA OF CHARACTER ARRAY TO BE
TRANSLATED {(mXn), AND PICK UP IT AS CAMERA
IMAGE DATA

ST502

Y

PERFORM RESOLUTION CONVERSION OF PICK UP
CHARACTER DATA SO THAT RESOLUTION OF m DOTS
IN HEIGHT DIRECTION IS EQUALIZED IN LATERAL
WRITING MODE WHEN PICK UP CHARACTER DATA AND
SAMPLE MASK DATA HAVE DIFFERENT RESOLUTION

ST503

: ~

COLLATE WITH SAMPLE MASK DATA EVERY ONE DOT
WHILE INCREMENTED IN LATERAL DIRECTION
n(=1,2,3...) TO TAKE CORRELATION CONTAINING
WEIGHT COEFFICIENT OF MASK DATA.. IF CORRELATION
IS MAXIMUM, THE CORRELATION IS TAKEN ON NEXT
AREA IN A SIMILAR MANNER.

ST504
y ~

DETECT CHARACTER CODE BASED ON DETECTION OF
MAXMUM OF TOTAL OF CORRELATION VALUES FOR
ONE CHARACTER

END
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means 840. 15 The sound synthesis processor 837 is connected to the
dictionary for sentences 835 and a sound dictionary 836 which are
designed to correspond to, e.g., Japanese. Furthernore, 'n order t0
use this systemin a multilingual node, an. exchangeabl e al
storing nmediumsuch as an IC card, g or 20 the | %EPEQG§¥%®§}EE?EFV
used for the dictionary 834, the dictionary for sen{epces giﬁh Bg thel
sound dictionary 836. Each processing bl ock o —|g 4 ‘@
conposed of a system conprising plural LSIs and nenpries. or one or

nore system on- chi ps formedgn,a_ Sem ¢ uctor devjce. 25
Next, a voice recognition operati&# 4n &3 si t uat kep————a7wnhen—t-he--

voi ce recogni zing and transl ation systen1of thls

THIS STATUE IS THE
MOST FAMOUS IN
HAWAH -------m o

A/soz 606
601 ~
75,
7,
— 603
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35 enbodiment is applied to a portable translating machine, wll be
descri bed hereunder. Fig. 9 1is a flowhart illustrating the
application of a portabl e transl ati ng machi ne during overseas travel
to detect in 5 advance surrounding voices and announcements (announcement
voices) with the portable translatizﬁ, chine in an oversgas—air a¥al & i
a train station or the like, in a vehiclTe such as an airp)REPLA@ENﬁﬂW[‘ﬁﬁﬁﬂT
a subway, a taxi or the like, or in a sightseeing buildinp
previously creating acoustic nodels required for perforn11g tgt}ﬁRN1997

transl ati on of announcenent voiceF: - First, by Uus
mul tidirectional m crophone 803 of 't é(; fMectional njclaophane 802
nount ed on the portable translating machi ne, stationpry noise "B" at
an arbitrary place is recorded at a tinme when no anneuheereRt—yrotee—
given (step ST901). 15 Subsequently, an announcenent voice "A" when an
announcenent is actually in progress is recorded by the directional
m crophone 802, for exanple (step ST902). The announcenent voice "A"
contains substantially the sanme backgrRund noi se as the
v 701
m IO_QFC"" ]__/72
‘ o=
ABC _ 77
gt |~ 703
4704

FIG.7B
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data, the spectral data of stationary noise "B" are also stored into
the | arge-scal e announcenent sound data base 824 (step ST904). The
sound anal ysis unit 825 perforns the short-tine frequency anal ysi s on
t he stored announcenent voice spectrum”"C' to 5 perform tfig =
extraction (sound analysis), and algp,ig anal yze the
(step ST905). Finally, the nodel | earning unit 826 cr
nodel on the basis of the voi ce analysis result (nodel
associ ates the created acoustic nodel with a code reprie
or a sentence, and 10 then stores dd i t acoustic
819 (step ST906) . #F;l zgfis flowmchart sihowi ng a series
of processes in whi ch the portable translating machine with which a
travel er - travels overseas perforns the voice recognition on
announcenent 15 voices to which the traveler listens in an air port or a

train station, in a vehicle su as an_alwpl ane, a bus, a subway, a
taxi or the like, or in a sigh se&Tﬁ@Bui |Jdi ng. It is
assuned that the travel er does not u he meani ng of an

announcenent nmade in an air port or a trgin station, 20 S'-'ngmvehi cl e such

as an airplane, a bus, a subway, a taxi ar the like, or in a
si ght seei ng building -However he can eadily judge romthe reaction

of fellow IistdnBECORB: STATIQNARM NGISE "B" AT TIME WHEN THERE
IS NO ANNOUNCEMENT VOICE, USING MULTIDIRECTIONAL
OR DIRECTIONAL MICROPHONE

AN S

ST902
S~

RECORD ANNOUNCEMENT VOICE “A" CONTAINING
STATIONARY NOISE "B"

) STS03
' Yad
SUBTRACT SPECTRUM "B" OF STATIONARY NOISE SIGNAL
FROM SPECTRUM "A" OF ANNOUNCEMENT VOICE SIGNAL
ON WHICH NOISE IS SUPERPOSED

ST904
y /

STORE SUBTRACTED SPECTRUM "C"="A"-"B" AS
ANNOUNCEMENT SOUND DATA

ST905
S~

EXTRACT FEATURE OF VOICE FROM ANNOUNCEMENT
VOICE SPECTRUM "C "(VOICE ANALYSIS)

STO06

/,/

CREATE ACOUSTIC MODEL FROM VOICE ANALYSIS
RESULT (MODEL LEARNING)

END



nerFLALENICN G onEed

woul d be sonething of interest to him At this tinme, the traveler
turns on a switch of the portable translating machi ne, and the 25
stationary (i.e., background anbient) noise "B" at various places at

time when there is no announcenent voice is recorded throu

37 the nultidirectional n1cr E§ or the direction A&E%ﬁﬂ%&ﬁHEET
nmounted on the portable translatlng machi ne (step ST1001).
Subsequent |y, when the announcenent of interest actually s{aftst4 JAN 867
announcenent voice "A" containing substantially the sane 5] poise as the

previ ousl y-recorded stationary noiFe ' %I S LIeG)rded

( START )
ST 1001

y | //
RECORD STATIONARY NOISE "B" AT TIME WHEN THERE
IS NO ANNOUNCEMENT VOICE USING MULTIDIRECTIONAL
OR DIRECTIONAL MICROPHONE

ST1002
y //

RECORD ANNOUNCEMENT VOICE "A" CONTAINING
STATIONARY NOISE "B"

. ST1003
T ’ ‘ /
SUBTRACK SPECTRUM "B" OF STATIONARY NOISE SIGNAL
FROM SPECTRUM "A" OF ANNOUNCEMENT VOICE SIGNAL
ON WHICH NOISE IS SUPERPOSED

ST1004
vy //

EXTRACT FEATURE OF VOICE FROM SUBTRACTED
SPECTRUM "C"="A"-"B" (VOICE ANALYSIS)

ST1005

DETECT VOICE SECTION FOR INPUT WAVEFORM OF
ANNOUNCED CONTINUOUS VOICE

ST1006
S~

COLLATE INPUT VOICE WITH ACOUSTIC MODEL, WORD
MODEL, SENTENCE MODEL WHICH RECOGNITION TARGET
OF ANNOUNCEMENT, AND DETECT KEYWORD, KEYSENTENCE.

END
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t hrough the directional m crophone 802, for exanple (step ST1002) .
Subsequently, the noise deletion unit 812 subtracts the spectrum "B" of
the stationary noise signal fromthe spectrum"A" 10 of oguncenent |
voi ce signal interm xed with the noise (step ST1003) REEE ]
short-tinme frequency analysis is l /Fsrforned on the spec IJ%@E&E%HLS
obt ai ned by the subtraction opéra on (i.e., spectru C'=spectrum "JA"
- spectrum"B") to performthe sound feature extract| op Oé@éﬁﬂ‘@97
anal ysis) (step 15 ST1004). Thereafter, a section in whigchl_fhe desired
voi ce exists I's detected on the basis of the input veform of THe
conti nuous announcenent voice (step ST1005). Final |l Loput voice
S collated with the acousti Fnﬁd@ of -Eqaannouncemant recognition
target and a nodel of a word or a'seht®fce s s to detect a 20 keyword or
a keysent ence. Fig. 11 is a diagramshow ng that an acoustic
nodel can be easily searched in an acoustic collating process for the
di gi tal data 813 of an announcenent voi ce which is obtained by

removi ng noi se fromthe digital data 810 of an announcenent voice 25
cont ai ni ng the noi se. As n%?bioned previously, the overall noise

i s not perfect_‘ Yo1 1102 B

ACOUSTIC | '
COLLATING *f},{ﬁf"\'d» 1105

UNIT — < .
L ANNOUNCEMENT VOICE MODEL

UNDER NOISE "A" (AIRPORT
LOBBY) ATMOSPHERE

NOISE
ACQUSTIC
MODEL

ANNOUNCEMENT VOICE MODEL
UNDER NOISE "B" (IN AIRPLANE)
ATMOSPHERE

1103

ANNOUNCEMENT VOICE MODEL
UNDER NOISE "C" (IN SUBWAY)
ATMOSPHERE

ANNOUNCEMENT VOICE MODEL
UNDER NOISE "D" (PLATFORM)
ATMOSPHERE

ANNOUNCEMENT VOICE MODEL
UNDER NOISE "E" (IN BUS OR
IN TAX!) ATMOSPHERE

ANNOUNCEMENT VOICE MODEL
UNDER NOISE "F" (IN
SIGHTSEEING,BUILDING)
ATMOSPHERE

ANNOUNCEMENT VOICE MODEL
UNDER NOISE “G"

(IN DEPARTMENT STORE)
ATMOSPHERE




REPLACEMENT SHEET

38 renoved fromthe digital data of the announcenent voice which
has been subjected to the noise renoving process. However, in this
process the noise is relatively reduced because the announcenent voice

is relatively enphasi zed. Accordingly, if the 5 type of fotrse—{rerse

TTOT O

envi ronment) can be recogni zed, 't&@d ossi bl e to per RERBA@EMEN‘E&'IEET

recogni ti on of an announcenent voi der a noi sy enyi fonnment at
vari ous pl aces. In Fig. 11, reference nuneral 1{0fL wqugﬁeggf tihe
digital data of an announcenent voice from which noisg Js renove

FIG.12A
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10 reference nuneral
perform ng acoustic co

acousti c node of the noise,

j udgi ng unit,
acousti c node

noi se acoustic nodel 1

contained .in the acoustic

t he acoustic collating
to the acoustic 20 co
respectively.
stationary (i.e.,
voice is given is

m cr ophone nounted on the portab

a target voice to be t

(see step ST1001 of Fig.

and reference nuneral
which is | earned an
noi se envi ronnent code.

REPLACEMENT ontCl

1102 represents an acoustic collating unit for
| lation, reference nuneral 1103 represents
ref erence nuneral 1104 represents a
1105 represents an announcenent
@fé ed in 15 accorgance.with every
In the cons §
103 and the

el enent REP M
announcemant voi cle w EIH'SMT
nodel
unit 1102 and the judging uni

IMOUUTT [ sl B W R e & § s
storing unit 819 of} Rig
f’ SEL TV A
Ilating unit 817 and the judging uniit_818 of Fig.
In this enbodi nent, as descri bgdd above, the

backgr ound anbient) noi se "B" wh
recorded b t Itrﬂggectlona

ransl at ed (|n thls case,
10). At this tinme, in

an

or directional
machi ne before 25 detecting
announcenent voi ce)

(NEPVSRVEC I O E V]

T~ 1302
How are you?

~—1303
TRANSLATION RATE IS 100% 1304

N

1301
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ot l" 16 e L
the acoustic collating yaig 1102, the nQs

wth
recogfy
gener

noi se

Elﬂllﬂmﬂnﬂ:mu; I|se envi ronment) ,where the noi
ition is perfor dbyldentlf?'
envi ronmeht tode Which is added to each of the noi s

Subsequent |y, the announcenent voice "A"' contai ning
n B n

vari ous nodels stored in the noi se acoust i}

is recorded, subjected to predeterm ned

collated wt W Q t 0| ce nodel unde!
correspondi ng ?Ré ¢ﬂéﬁq§h envi ronnent code. As described above,
only the announcenent voi ce nDdeI corresponding to the recogni zed

o et oa i ChE™ A gharSBBF rechoh G BRE 1308 NP5 Ryl

easily and

3.
e

25

S searche gémouncement voice is

TIRCBIUARG on can be

characters contained in a sensed image and translating words or
sentences which are composed of the recognized characters, comprising:

a character data base for accumulating character data
representing the characters contained in the sensed image;

a character shape analysis unit for analyzing the shape of
each character on the basis of the character data in the character data
base and exiracting features of character constituent elements constituting
the character; '

a mask learning unit for generating sample mask data of the
character constituent elements on the basis of a result of analysis of said
character shape analysis unit;

a character coliating unit for collating character data of a
character serving as a recoghition target which is contained in the sensed
image which is newly sensed, with the sampie mask data of the character
constituting elements to recognize words or sentences of more than one
language;

a judging unit for judging which one of the more than one
language the words or sentences which are recognized by the character
collating unit are formed in; and

a translation unit for translating the words or sentences

2. The character recognizing and translating system as
claimed in claim 1, wherein said character recognizing and
translating system comprises a stationary-mount-type

information equipment having an external storage device, and a

| c"é\\\\ 6-—5'
ishle



qui ckly pe-rforrred.-'-—Eof_____exarrpI e, when the noise "B" is the 15 background

anbi ent ' subway, it is sufficient for the St eRLLt | ng
unit 11JWII/7//Iﬂlﬁm” s t he announcenent vVoi ce CEMadd SakE

"i n-subway" ¢ not's mnrrent. : Figs. 12A and 12B are diagrajs
show ng a si tuati on ‘wheére the portabl e translating|necBiJEN 280iused
and an exanple of the 20 external vi of the portablel|translating npchine
respectively. More specifically, Fig. 12A shows SttoatTomwhere |

gui de announcenent is made with voice in a trainfjstation. A user who
S a travel er can recogni ze the translation content of the
announcenent through the display and the sound output neans of 25 the
portabl e trarmatab?@;tmehmf@rmmw teRuipgent\viNeEl 1o detachahlls| ate the

f I - h . .
announcement éghneg{eoe Xt%rrpsaeld Js?gt?gr?grey-rr?gucrﬁgtsy%e Sinformation equipment,

and wherein said character data base, said character shape
analysis unit and said mask learning unit are provided to said
stationary-mount information equipment, said external storage
device contains said character data base, and all remaining

constituent elements are provided to said portable information

~ equipment.
3. The character recognizing and translating system as
claimed in claim 1, wherein said character shape analysis unit
divides out binary data of mxn dots from the character data in
said character data base and detects “1” or “0” for each picture
element while incrementing n to divide the character data into
picture-element areas of mxn1 (ni1<n), mxn2 (n2<n), ..., mxni (nisn)
containing features of the character and analyze an attribute

\ representing a weighting coefficient which represents an

identification of the character, and/or the start, link and end of

the character.

4. The character recognizing and translating system as
claimed in claim 3,wherein said mask learning unit adds each.
picture-element area mxn1 (n1<n), mxn2 (n2<n), ..., mxni (nisn)
containing the features of the chai_-racter with the attribute
representing the weighting coefficient which represents the

identification of the character (i.e., represents what the



40 is a Japanese person, the announcenent ed-,i Nt o
Japanese. "Fi'g712B shows the external viPWdadiiiHBeN b YH
translaﬂwuﬂuﬂ i In Fig. 12B, reference n 12071 réprjegent s
the mai i m,mm#m;)rtabl e translating machine,} afd JaNezagncd duner al
1202 represént$ a*diyect| onal nicrophgze'for deteqtijng, as an nal og
signal, a voice which is announced in an air port jor—a& trarm Istfat i on,
in a vehicle such as an airplane, a bus, a subway,Lg taxi or - the |ike

or in a sightseeing building, in a surrounding conversatlon I0 —speech or a
voi ce which is spoken at a |l ecture place. Reference nuneral 1203

Cur T oundi ng. ( PhBTaClSkcRpcanechith A ofdNee sharbmink and°GBHC8! MR ch i <

announced in aBéai
ai rplane, a b8

Pagtel i pRnge, Rl Bk e 15 10 a sl ghtsceing

buil ding, in a surrounding conversation speech or a voice which is
spoken at a | ecture place, and for detecting the overall sound at that

pl ace when thgre
a sound out put uni

THgP chaligfer/ cdynizing dff Y£HIAHIAYTE Slerd 284 T epr esent s

claimed in claim 4, wherein said character collating unit divides

out binary data of mxn dots from the character data in said

character data base and detects “1” or “0” for each picture

¢

element while incrementing n to divide the character data into

picture-element areas of mxni (ni<n), mxn2 (n2<n), ..., mxni (ni<n)

containing the features of the character and collates the data of

the picture-element areas with the sample mask data.

6.

The character recognizing and translating system as

claimed in claim 4 or 5, further comprising a sample mask

memory for storing the sample mask data obtained by said mask

learning unit, said sample mask memory storing therein different

7.

sample mask data of n1,n2,..,nj for an arbitrary character.

The character recognizing and translating system as

claimed in any one of claims 1 - 6, further comprising an image

sensing unit for sensing an image containing characters, and a

character 'array specifying unit for specifying a character array

containing words or sentences to be recognized from the image

data which are sensed by said image sensing unit.

8.

The character recognizing and translating system as



outputting the transl ated voice so that a user nay hea
conpri ses a speaker or ear-phone. Reference nuneral 12

di splay f [ I ' content of the voice-

Referenc'eimwmu”m:ﬂm" ‘esents an | C card .oinw
nodel storing®untt B1% t*he di ctionar)‘/1
821, the dictionary for word 830 and tﬁe 25 dictionar

820, the g}

REPLACEMENT SHERT.
ransl ation resul t}.
Ni Eh 4t HelAC2B08t i lc
afmar di cti onarly
' 31
al |l ed., Reference

o~

for the voice recognition and transl ation are ins

nuneral 1207 represents an
I C card in which the dictionary 834, the dictionary for sentences

claimed in claim 7, wherein said character array specifying unit

specifies one or more area of mxn dots at any position from the

image data obtained by said image sensing unit.

9. The character recognizing and transiating system as
claimed in claim 8, wherein said character array specifying unit
specifies one or more area of mxn dots at any position from the

image data obtained by said image sensing unit.

10. The character recognizing and translating system as
claimed in claim 8 or 9, wherein when the character array
obtained by said character array specifying unit is written |
laterally, said character collating unit obtains the picture-
element areas while incrementing n which is associated with n
dots in the width direction of the characters, and collates the

data of the picture-element areas with the sample mask data.

11. The character recognizing and transiating system as
claimed in any one of claims 1 - 10, wherein said character
recognizing and translating system comprises a stationary-

mount-type information equipment having an external storing

device, and a portable information equipment which is detachably

connected to said stationary-mount-type information equipment,
and where at least said character data base is provided to said
external storing device of said stationary-mount-type

information equipment while all remaining constituent elements

41



835 and the sound dictionary 836 for the voice recognif .
t ransl ati-en—are—instailed. Fig. 13 is an EIEE&EI\EFSPE

content whic t hrough the voi ce recogrdi tfion and trans
by the p mﬁm )ln‘g gn| zing and transl ating machifnd. 415 FAN-2001

13,refer 1301 presed®s a display areg df the portab
translatlng nachine. A voi ce recogni zing result I

recogni zi ng a voi ce which is announced in an air port or train }
station, in a 10 vehicle such as an airplane, a bus, Subway, a taxi or
the like or in a sightseeing building, in a surroundlng conversation

pronsing 21 ProlEG ISl DoPRBIE PRl SERIRRE. 0 Thitee) s

di splayed in a character style on a partial- area 1302 of the 15 display

area 1301. Further, a translation result is di spl ayed in a character
style on a paghtialy | \_%’@m Ar abi ¢
voice is traﬂ*?‘f’at edéi{i Sljezgéior#grﬁ%'éﬁ a?nd.‘r:t oIat ‘efence 6Panalyzmg€i§% ition, a

partial areashapé ofa qlnamamtéedomtalrteldencﬁeapédmage@njmé basis of dtmrdwtepl ay
trans! at | on, G314 FEpRepaing ihe ReEador & o5l THBbleREbk FAte o harscter case, ¢ he
2ddi ti on o ChasHBEnt Seferts EB';?‘E'&WE{?}“*@ gR el the bad0ty N
ori gi nal | anthesamplef maskidata archasactet whmlnag newly sensed for the character
s recognition and translation, and translating words or sentences which are

composed of the recoghized characters, including:

a character collating unit for collating the character data of the
characters contained in the image with the sample mask data of the
character constituting elements to recognize words or sentences of more
than one language;

a judging unit for judging which one of the more than one
language the words or sentences which are recognized by the character
collating unit are formed in; and

a translation unit for translating the words or sentences.



di spl ayed on the partial area 1304. 25 Accor T i SHEET
enbodi nent, there can be provided a voice r ecogitta 1
system which is suitable for use in o '

42

subway,

=4

I°at i on

recogni zi ng and transl ating &gvoi ce which |s} arndudded08ln lan air
port or train station, in a vehicle such as an airplang, a bus, a

a taxi or the like or in a sightseeing building, ITn a

Lelct ure

surroundi ng conversation speech, or a voice which isfispoken at a b

pl ace.

e
S

The present invention is not |imted to the above

CHARACTER RECOGNIZING AND TRANSLATING SYSTEM AND
VOICE RECOGNIZING AND TRANSMTNG SYSTEM
ABSTRACT OF THE DISCLOSURE

In a character recogni:z_:ing and translating system, a study
systein is provided with a character data base; a character shape
analysis unit for analyzing the shape of a character; and a mask
learning unit for generating sample mask data; and a recognitién
system is provided with a collating unit for collating the character
data with the sample mask data. In a voice recognizing and
translating system, a study system is provided with a sound data
base; a sound analysis unit for extracting the features of the voice;

and a mode! learning unit for creating an acoustic model, and a

recognition system is provided with an acoustic model storing unit;

a second sound analysis unit for extracting the feature of the voice
from the voice data of a newly input voice, and a voice collating unit

for collating the voice data with the data of the acoustic models.

FIGURE 1



enbodi nents, and various nodifications may be nade by th s'ﬁms ggm
the art V\Athl n the scope of the subject matter as tinct gmé}f

out and claimed in the claims. It is needless to 10 say

nodi fications thus made are enconpassed by t he present |nvent|on.

For exanple, in the first invention, the character (docunent)

recogni zi ng and transl ati ng system conprises the recognition system

101, the study system 102 and the translation 15 system 103. However, the
recognition system 101 and the transl ati on system 103 nmay be nounted
on a conpact device such as a portable translating machi ne while the
study system 102 n_a _device haying a relatively

| ar ge- capacity conﬁjt er or the like.
In this 20 case, th ble ¥ anslatin

machi ne are con he Qcoges on systergand
t he study system 3\ a f DR t he maskc—rl)E
| earning unit 117 of |th anmpl e pask stzl‘.'f ng
unit 111 of the recogni 4 , thg 25 nece%lﬁgzdata
are stored in the sanple mas "’st t e recognitirem
system 101, whereby tlhe pof tarbl\g = ) j
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43 machi ne may be freely used. Alternatively, the &m %& c’lﬁEeElN
may be provided with at | east the character data base 115

e .
ot her constituent elenents are provided to the portable translatlng
machi ne whi ch may be detachably connected to the 5 personal conputer.
Furthernore, in the second enbodi nent, the voice recogni zi ng and
transl ati ng system conprises the recognition system 801, the study
system 823 and the translation system 828. O these elenents, the
recognition system801 and the 10 translation system 828 may be provided

to a conpact-size device such _as a portable translating machi ne while
the study system (5

n 201

202 203 204 205

:This Sheet Has Been R

e




823 is provided to a relatively |arge-capacity storing deJild48 SHEET HAS BEEN -
a personal conputer. In this case, the personal conputer qnd REP{ATED
portabl e transl ati ng machi ne are connected to each ot her, ant—t5—thte
recognition system 801 and the study system 823 are actuated so as to
supply the data fromthe nodel |earning unit 826 of the study system
823 to the acoustic nodel storing unit 819 of the recognition system
101. Accordingly, the required data are stored in the acoustic nodel
storing unit 819 of the 20 recognition system 801, whereby the portable
transl ating machi ne may be freely used. Alternatively, at |east the
sound dat a base 824 may be er Eee %e personal conputer while the
ot her constituent parts may be pro portabl e transl ating
machi ne which is detachably connected to the 25 personal computer.
Furthernore, in this specification, "neans" does not

(  START )
ST301

r ~

NORMALIZE CHARACTER ARRAY (LATERALLY WRITTEN)
TO AREA OF m BITS (DOTS) IN HEIGHT DIRECTION
AND n BITS (DOTS) IN LATERAL DIRECTION

ST302
y //

DIVIDE CHARACTER ARRAY SO AS TO CONTAIN
FEATURE OF PART OF CHARACTER EVERY n(=1,2,3...)
BITS IN LATERAL DIRECTION

ST303

WEIGHT FEATURE OF PART OF DIVIDED CHARACTER,
INCREASE WEIGHT COEFFICIENT FOR PART WITH
WHICH CHARACTER CAN BE ESTIMATED, AND STORE
IT AS SAMPLE MASK DATA K

ST304
, ~

ADD EACH SAMPLE MASK DATA WITH ATTRIBUTE OF
DATA CANDIDATE TO BE SUBSEQUENTLY LINKED,
AND ATTRIBUTE REPRESENTING START AND END OF
CHARACTER

END

{This Sheet Has Been Replaced




44 necessarily mean a physical nmeans, but it may c rﬁllSﬁ’lﬁGfHA&lEEN"
whi ch achi eves the function of each means. Further, the fljuncti BBPLACEgf one

means or nenber may be achieved by two or nore physical eSOt
menbers, or the functions of two or nore nmeans or 5 nenbers may be
achi eved by one neans or nenber. 45 WHAT IS CLAIMED I S

FIG.4
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o . THIS SHEET HAS BEEN
1. A. character recognizing and translating system for HeCOogNpebIUbED
characters contained in a sensed i mage and transl ati ng worids—.oc

sent ences which are conposed of the recognized characters, conprising:

a character data base for accumul ati ng character data representing
the characters contained in the sensed i nmage; : a
character shape analysis unit for analyzing the shape of each

character on the basis of the character data in the character data

base and extracting features of chgeagt copstituent el enents constituting
t he character; E iraG l.e’dning unit for generating
sanpl e mask data of the character constituent elenents on the basis
of a result of analysis of said character shape anal ysis unit;

a character collating unit for collating character data of a

character serving as a recognition target which is contained in the sensed
| mage which is newy sensed, with the é@ﬂgHe sk data of the character
constituting elenents to recognize r r sehtences of nore than one

| anguage; a judgi Il or judgi ng which one of the
nore than one | anguage the words ¢r sent ences which are recogni zed
by the character collating unit afe formed in; an T501

a translation unit for translating the wor ds or sentence/s/
) 4

INDICATE AREA OF CHARACTER ARRAY TO BE

TRANSLATED (mXn), AND PICK UP IT AS CAMERA
IMAGE DATA

ST502
, ; ~
PERFORM RESOLUTION CONVERSION OF PICK UP
CHARACTER DATA SO THAT RESOLUTION OF m DOTS
IN HEIGHT DIRECTION IS EQUALIZED IN LATERAL
WRITING MODE WHEN PICK UP CHARACTER DATA AND
SAMPLE MASK DATA HAVE DIFFERENT RESOLUTION

ST503

4
COLLATE WITH SAMPLE MASK DATA EVERY ONE DOT
WHILE INCREMENTED IN LATERAL DIRECTION

n(=1,2,3--:) TO TAKE CORRELATION CONTAINING
WEIGHT COEFFICIENT OF MASK DATA.. IF CORRELATION
IS MAXIMUM, THE CORRELATION IS TAKEN ON NEXT
AREA IN A SIMILAR MANNER.

ST504
\ /

DETECT CHARACTER CODE BASED ON DETECTION OF

MAXMUM OF TOTAL OF CORRELATION VALUES FOR
ONE CHARACTER

END
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2. The character recognizing and translating system as
claim1, wherein said character recognizing and 25
conprises a stationary-nount-type
st orage devi ce,

ext er nal

THIS GHEET#AS BEEN

transl dti ng REBISICED

and a

i nformati on equi prent Navimg—an

46

portabl e-type information equi pnent which is detachably connected to said
stationary-nount-type information equi pnent,

This Sheet Has Been Replaced

FIG.6A
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and wherein said character data base, said character shap¢g Hﬂ&sgb‘ﬁ Hﬁg PEEN
and said mask |l earning unit are provided to said stationarjy-nou EPLACE

i nformation equi pnent, said external storage device contains sald character
data base, and all remmining constituent elements are provided to said
portabl e information equi pnment. 3. The character recognizing and
translating systemas clained in claiml1, wherein said character shape

anal ysis unit divides out binary data of nxn dots fromthe character data
in said character data base and d;&e ts 1" or "0" for each picture el enent

while incrementing n to divide th ter ta into picture-el enent
areas of nmxnl (nl[err]n), nxn2 (n [err] ..., hni (nif[err]n) containing
features of the character and anal yze an attribute representing a wei ghting
coefficient which represents an identification of the character, and/or the
start, link and end of the character. 4. The character recognizing and
translating systemas clained in claim 3,wherein said mask | earning unit
adds each

- n >
m I L agC -- F/r;g;
A BC [
| }-704
FIG.7B
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outh.gx;ﬁégmasc@éea ¢ﬁ B d9t§ fromthe character data in stxﬂi'&'ﬁﬂEﬁEHﬁS

base " for each picture elenent whife i n(REPIABEDNg n
to m ctm dMa.Hﬂo pi cture-el enent areas of nxnr (mferrim,
nxn2 mkni (ni[err]n) containing the features of the
character and coIIates the data of the picture-element areas with the
sanpl e mask dat a. : The character recognizing and translating system
as clainmed in cIa|n14 or 5, further conprising a sanple nmask nmenory for
storing the sanple mask data obtai ned by said mask | earning unit, said
sanpl e mask nenory storing thereingdifjf nt ganpl e mask data of
nl,n2,..,n for an arbitrary character. 7. The character recogni zi ng
and translating systemas clainmed in any one of claims 1 - 6, further
conprising an image sensing unit for sensing an inmage containing
characters, and a character array spe g-wit for specifying a
character array containing words or{ seST@RIs o be recogni zed fromthe

i mge data which are sensed by sai d “sage—seae! Ng unit.

ST 901
et

RECORD STATIONARY NOISE "B" AT TIME WHEN THERE
IS NO ANNOUNCEMENT VOICE, USING MULTIDIRECTIONAL
OR DIRECTIONAL MICROPHONE

ST902
v /

RECORD ANNOUNCEMENT VOICE "A" CONTAINING
STATIONARY NOISE "B"

ST903
S~

SUBTRACT SPECTRUM "B" OF STATIONARY NOISE SIGNAL
FROM SPECTRUM "A" OF ANNOUNCEMENT VOICE SIGNAL
ON WHICH NOISE IS SUPERPOSED

ST904
L ~

STORE SUBTRACTED SPECTRUM "C"="A"-"B" AS
ANNOUNCEMENT SOUND DATA

ST905

EXTRACT FEATURE OF VOICE FROM ANNOUNCEMENT
VOICE SPECTRUM "C "(VOICE ANALYSIS)

ST906

CREATE ACOUSTIC MODEL FROM VOICE ANALYSIS
RESULT (MODEL LEARNING)

END



8. Thid BRe: RS BELER prlaec%?gni zing and translating system as | THIS-SHEET HAS BEEN
|

48 7, wherein said character array spkcifyiREGLACED
speci ffi Uw, e area of nxn dots at any position fromtne raEge dat
obt ain ge sensing unit. 9. The character recognizing and

translating systemas clained in claim8, wherein said character array
specifying unit specifies one or nore area of nxn dots at any position from

t he
FIG.10

{ START )
ST 1001

Y /
RECORD STATIONARY NOISE "B" AT TIME WHEN THERE
IS NO ANNOUNCEMENT VOICE USING MULTIDIRECTIONAL
OR DIRECTIONAL MICROPHONE

ST1002
: ~

RECORD ANNOUNCEMENT VOICE "A" CONTAINING
STATIONARY NOISE "B"

ST1003

SUBTRACK SPECTRUM "B" OF STATIONARY NOISE SIGNAL
FROM SPECTRUM "A" OF ANNOUNCEMENT VOICE SIGNAL
ON WHICH NOISE IS SUPERPOSED

ST1004
y /

EXTRACT FEATURE OF VOICE FROM SUBTRACTED
SPECTRUM "C"="A"-"B" (VOICE ANALYSIS)

ST1005
L~

DETECT VOICE SECTION FOR. INPUT WAVEFORM OF
ANNOUNCED CONTINUOUS VOICE

ST1006
//

COLLATE INPUT VOICE WITH ACOUSTIC MODEL, WORD
MODEL, SENTENCE MODEL WHICH RECOGNITION TARGET
OF ANNOUNCEMENT, AND DETECT KEYWORD, KEYSENTENCE.

END



i mage data obtained by said i nage sensing unit. 10. The ¢THISIBHEET HAS BEEN

recogni yhg%hg&q_‘atsrsggﬁatl ng systemas clained in claim8 o 9, vaACBDWnen

t he charac d by said character array speci Iryrmg-omrt—+s
witten | a Hm" l character collating unit obtains the picture-

el enent ar errenting n which is associated with n dots in the
width direction of the characters, and coll ates the data of the

pi cture-el ement areas with the sanpl e nask dat a. 11. The character
recogni zing and translating systemas clained in any one of clains 1 - 10,
wherein said character recognizing and transl ating system conprises a

stationary- nount-type information qxi nt tﬁring an external storing
device, and a portable informationfeq 'CEE ch is detachably connected
to said stationary-nount-type information equi pnment, and where at | east
said character data base is provided to said external storing device of
said stationary-nount-type information equi pnent while all remaining
constituent el enents

1101 1102 1]o04
ACOUSTIC
COLLATING| JUDGING] 1105
UNIT
UNIT -
A
L ANNOUNCEMENT VOICE MODEL
UNDER NOISE "A" (AIRPORT

NOISE LOBBY) ATMOSPHERE
ACOUSTIC |
MODEL ANNOUNCEMENT VOICE MODEL

UNDER NOISE "B" (IN AIRPLANE)
ATMOSPHERE

1103

ANNOUNCEMENT VOICE MODEL
UNDER NOISE "C" (IN SUBWAY)
ATMOSPHERE

ANNOUNCEMENT VOICE MODEL
UNDER NOISE "D" (PLATFORM)
ATMOSPHERE

ANNOUNCEMENT VOICE MODEL
UNDER NOISE "E" (IN BUS OR
IN TAXI} ATMOSPHERE

ANNOUNCEMENT VOICE MODEL
UNDER NOISE "F* (IN
SIGHTSEEING,BUILDING)
ATMOSPHERE

ANNOUNCEMENT VOICE MODEL
UNDER NOISE "G"

(IN DEPARTMENT STORE)
ATMOSPHERE




are prOV|ded to sai d portable information

charﬁnst%}ee\r %hd translating system for
charac
repres

n sensed i mage on the basis
constltuent elenents constituting the character,

acter to obtain sanpl e nmask

THIS SHEET NAS BEEN
the REAREEDS a

equi pnent
anal yzi ng

of char acs
data of character
recogni zi ng on the basis

Lfl U(J.l A

of the sanple nmask data a character which is nemﬁy sensed for the character

recognition and transl ation,
conposed of the recognized characﬁf

and translatlng wor ds or sentences which are
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a charggcter | lati unit for collating the character ddt s

char acﬁ%éﬁeat = lacethe image with the sanpl e mask datg"gfs'ng gAS BEEN
characte ﬂHﬂB ﬂ el enents to recogni ze words Or Serk-eR&es—0 gprp

t han one a judging unit for judgi ng which one of the
nore than one | anguage the words or sentences which are recogni zed by the
character collating unit are forned in; and a translation unit

for translating the words or sentences.

FIG.13

o LWy
1302
How are you?
— |~1303
TRANSLATION %
ON RATE IS 100% T~ 1304

N

1301



