1 9 JUL 2005 1 CHARACTER RECOGNI ZI NG AND TRANSLATI NG SYSTEM AND VA CE
RECOGNI ZI NG AND TRANSLATI NG SYSTEM BACKGROUND OF THE | NVENTION 1. Field of
the Invention The present invention relates to a character recogni zinhgJanadl0h
transl ati ng systemwhich is suitable for use as a portable translating
machine or the like, and nore particulgrly to a character recognizing and
translating systemfor taking, as canera inmage data, characters which are
witten on sightseeing guide boards, building name plates, signboards,

si ght seei ng gui de panphlets, nmenus of restaurants, etc. to which travelers
often refer in overseas travel places, for exanple so as to recognize the
characters. The character recogni zing and translating system is not
restricted {GHARAGIERCBEGOGNIZING AND- TRANSLATING SYSTEM AND
particul ar | angua it is suitable use in recognizing and

es, and it bl e for
transl ating vari VOIEFRECQGNIZING.AND TBANSLATIMNGSYSIEM ch are taken

in or imaged as canera inmage data. Furthernore, the present invention
relates to a voice recognizing and translating systemwhich is suitable for

use as a portable transla W'g@ ,@q.g‘érwr icularly as a voice
recogni zing and translati #& |Opi g\éki ng) or recording
various types of voices or other aural information which are announced in
an air port |obby, a train station, in an airplane, a vehicle, at a

e M G i Ry b ot omens e Tost oons,
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
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
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.
Furthermore, the present invention relates to a voice recognizing
and translating system which is suitable for use as a portable
translating 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

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

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



etc., so as to recognize and translate the so taken-in or recorded voices.
2.Description of Related Art Recently, a portable liquid crystal digital
canera has been devel oped for enabling a user to view just-photograptiedL 2005
still imge information at the place where the phot ographs were taken,
record the still image information in a recording nmedium display the inmage
information on a | arge-scale screen nonitor, print the image information
with a printer, etc. Japanese Lai d-ope Patent Application No. Hei-3-87976
di scl oses a character recognizing and transl ating machine for an electronic
still canera, which is connected to an electronic still canmera such as the
above-described type of liquid crystal digital canera or the like, to
recogni ze character information in recorded inages and further to translate

| nf or mat 1 oncopyRTaAtnel AbBePf M RElls AT Gy Bleh Bt & MaiGher & "ana
Vor o°speci { okt 19 S48, FRHFTIRE! dnd RafaRfe, 8 SECGHE T reodtdi Tt i ng

machi ne, vi gﬁ(?céégnal s fromthe electronic still canmera are converted to
signals which are suitable for character recognition and translation

processing, 2apdscApfiohn®? REagsd eArtt 0 a series of general information
processing steps such as character area extraction processing based on an

edge extraction Rad@tly,backereibid lgliet ceystal agighail ngamér8 Hak BOeA 3
character arrangenent slant correction processing, character recognition
processi ng devetbped afqraehablingatachisey tetvyieds 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
image information with a printer, etc.

Japanese Laid-open Patent Application] No. Hei-3-87976
discloses a character recognizing and translating machine for an
electronic still camera, which is connected‘ to an electronic still
camera such as the above-described type of liquid crystal digital
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
recqgnize and translate characters contained in the character
information. More- specifically, according to the character
recognizing and translating machine, video signals from the
elec‘tronic 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

steps such as character area extraction processing based on an

edge extraction method, background deletion processing,



machi ne transl ati on processing, etc. However, according to the conventional
character recognizing and transl ating device as descri bed above, it has
been very difficult to recognize and translate characters witten o8 JUL 2005
si ght seei ng gui de boards, building name plates, restaurant nenus,

si ght seei ng gui de panphlets, etc. to which travelers often refer in
overseas travel places. This is because it frequently occurs that
characters cannot be accurately recognbzed by nerely applying a pattern
mat chi ng net hod using only a character™ reference pattern to calligraphic
characters which are witten in various witing styles in overseas pl aces.
On the other hand, follow ng the recent rapid increase in the nunber of
overseas travelers, portable translating machines having fixed forns of
conversion patterns with voice recognition have been devel oped to overcone
the difficulchiagactdr accamgementi stantmeogreaiog eprafcessinguschantaatanl ity (the
so-cal led |anguage barrier). These portable translating machines utilize a
repr oduct i ofie€ggn glmri Progessinge hasedeonuaepattary amasehingy prethed,
conversations are registered as voice data in advance and a desired
sentence i s MatRigeedranslatiosr P1AEESGING: 8% ven situation. According to
this reproductiogkiéstenl a gerson with which a, u i S conversing

(hereinafter ref BVeb aecardipgr §@nthen CayRNdicNaA ieélﬁagaqtgrm | owed to
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| nput sightseeing guide boards, building name plates, restaurant menus,

sightseeing guide pamphlets, etc. to which travelets often refer

in overseas travel places. This is because it frequently occurs

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
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
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
conversation”) is allowed to one-sidedly hear, in his native

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



t hrough a m crophone, the voice is translated into a predeterm ned | anguage
and is then outputted, as disclosed in Japanese Lai d-open Patent 2005
Application No. Hei-5-35776. According to this device, voice data WhgéHLi@
i nput through the m crophone is converted to a digital signal and divided to
be analyzed, and then the result of analysis is conpared with a standard
voi ce pattern stored in a voice recognition dictionary to performvoice
recognition. Furthernore, according to4this device, translated words
corresponding to a recogni zed voice are read in froma nenory card for
transl ated word data, converted to a signals and then output to a speaker.
The nmenory card for translated word data conprises a ROM card or the |ike,
and has voice data stored therein. By exchanging the nenory card with one

| anguages.  HRIVIATEdne. SoaReD | 6N T ool SaBBel ER B el iy fle. 1 v
o onunci at | BRCHTY e bR Bl I, 4, o A apRSadsafPHEY SBVRBLIF Vo ce
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user can be ogni , Its unctlon 'S tot f the

portabl e tr@nagghl 2Ys) %H&‘é‘sw€ Joitedi< pufdIafid GRtgPaterns wth voices

as describ IS, 't all ows a person 1 n conversion to

one-si ded| Yp RRIStePmieed ' languaglel @hdllis tAenesutpittédeat Bistibsé@0im S
person's nat| ve | anguage. wever, it cannot recognize and translate the

natural conygpaaésenLuid-opeaf FwtenmSApphéaﬁdnprSOHel 58877BuUs the user

cannot understand his speech. Wen the user is in conversation with a

person who speakAceaordingubgethidhidévicke 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
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
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
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

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



user cannot speak, it is nore inportant to translate the speech of the
person in conversation than the speech of the user. Furthernore, dugagg 0
overseas travel, a traveler has problens in that he cannot underst bgpée
announcenents which are nmade in an air-port |obby, a train station, in an
airplane, a 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 vogce recognition of voice
announcenents in an air-port |obby, a train station, in an-air plane, a
vehicle, at a sightseeing location, etc., 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 r.ecogni zin aﬂd translatin ?ysten1mhich i, S not
Pestricted BYredESSRANES JANGUAGE:f NEMEVEE, df SaRBOY BPcaRnI2&iandr ence i n

| anguage, apd which,can rﬁﬁggnize and.translate ., vari ogus characters witten

in various réﬁ‘gc’llj%tﬁeéhg\hpé ec‘_%%‘ﬁ%@&_t'o&s_v@é%r%f i%é‘é‘s@ftcé:'e uP?Fn%qulrpr_e,
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the present {hdvitsbANin oPNBrS&tieh thafOHE Zpd@chlbf thealgeat i ng system for
sSensi ng characters witten on a gul de
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

vehicle, at a sightseeing location, etc., nor can he understand

normal surrounding conversational speech, voices and

announcements at lectures, etc. Particularly for the voice

recognition of voice announcements in an air-port Iobby, a train

station, in an-air plane, a vehicle, at a sightseeing location, etc.,

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 system which is not

restricted by the shape or size of characters nor by any

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

continuous voices or announcements when there is background

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



board, a building nane plate, a restaurant nenu, sightseeing guide

panphl ets or the |like, using a canera and recognizing the characters and
transl ating words or sentences conprising the recognized charactedd JUL 2005
i ncludes: a character data base for accunulating character data
representing characters contained in a sensed inmage; a character-shape
analysis unit for analyzing the shape of a character on the basis of the
character data in the character data Base to extract the features of the
character constituent elenments constituting the character; a mask |earning
unit for creating sanple mask data of the character constituent elenments on
the basis of the analysis result of the character- shape analysis unit; a
character collating unit for collating the character data of characters

which are tmhg vefiew)i aed aightseling lacatieantgtened in a new y-taken inage
with the sanple mask data of character constituent elements to thereby

recogni ze the characters; and, a translation unit for translating a word or
sent ence whi ch conprises the recogni zed characters which are recognized by
the character collating unit SUMMARY CfaTfldEINVENKONI zi ng and transl ating
systemas 1 8 J UL 2005 7 described above, the character-shape anal ysis
unit is preferably designed to divide binary data of nxn dots (pixels) from
the character data in the character data base, detect "1" or "0" for each
pi xel while incréneprdaigte, aldaiyi deet abovatdesartegi ebjecsts, acepsdintarteas of
mxnl (nl<_n), nxn2 (n2<_né, .., mXni Gni 5n) which contain the features of
the char act & §rsta@$Paehi 97dhe REpARt IRVRATORI éhchadprtaleferagnEiagact er

identification nd/(?r .an attrithe re reser};ti n% the start, |link and end of
t he char act 8¢ franslating 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 |
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
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
character data of characters whiéh 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
recognized by the character collating unit.

In the character recognizing and translating system as



every pixel area. In the character recogni zing and transl ating machi ne as
descri bed above, it is nore preferable that the mask |earning unit adds
each of the picture-elenent areas of mxnl (nl5n), mxn2 (n2<.n), .., nj
(nj<_n) containing the features of the characters wth a weight céé#ﬂhch@%t
representing character identification and/or attributes representing the
start, link and end of the <character for every pixel area so as to create
sanpl e mask data. In the character recpgni zing and transl ating machi ne as
descri bed above, it is nore preferable that the character collating unit

di vides out binary data of nxn dots fromthe character data, detects "1" or
"0" for each picture elenent while increnenting n, divides the data into

pi cture-el enent areas of nxnl (nl<<n), nmxn2 (n25n), .., nmxni (ni5n), which
contain the, features, of the characters,, and col] ates the data, of ,the
O are- | Drdsnbad cabake. (he ShaeRelareanta: S0alVAIS it s, RECET A0 ogni zi ng

System fur  fenoney Yo, Bl B1886] i 8P MEn, bt TRBRI MR coring
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contai ning characters, and a character array specifying unit for specifying

a charact ercatitany thenféatiirey vPtHe eharedteesicandt anddyze a weight
coeffikcient representing character identification and/or an
attribute representing the start, link and end of the character for
every pixel area.
' 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 mxn1 (n1<n), mxn2
(n2<n), .., rhxnj (nj<n) containing the features of the characters
with a weight coefficient representing character identification
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
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.

In the character recognizing and translating machine as

described above, it is more preferable that the system further



recogni zed on the basis of the imge data obtained by the sensed inmage. In
the character recogni zing and transl ati ng machine as described above, it is
nore preferable that the character array specifying unit specifies at |east
one area of nxn dots at any position. Furthernore, it is nore préfBeﬂUib?

t hat when the obtained character array contains laterally-witten
characters, the character collating unit obtains a picture-elenent area in
the wdth direction of the charactersgwhile incrementing n whichis in
connection with n dots in the width direction of the characters so as to
collate the data of the picture-elenment area with the sanple mask data.
Furthernore, if or when the obtained character array contains

| ongi tudinally-witten characters, the character <collating unit obtains a
pi cture-element area in the height direction of the characters while

i ncr enent i NGCHIARE @h SagNple MasihdBeMHYwiarhsioring samplenénask g@atadi recti on
of the characters 1 8 JUL 2005, 9 so as to collate the data of the

pi ct ur e- el eRlRNGd Y henmask 12N vRibktRASAMPLE tRBPK MERWH ng to the
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consti t uentypgéiSedr &b8VEViife8 hidbrkNBreferable 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

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
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 '_:he
width direction of the characters while incrementing n which is
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 thé obtained character
array contains longitudinally-written characters, the character
collating unit obtains a picture-element area in the height

direction of the characters while incrementing n which is in

connection with n dots in the height direction of the characters



portable type information equipnment. Particularly, the character data base,
the character-shape analysis unit and the mask |learning unit are provided
in the stationary-nount-type information equi pnent while the other
constituent parts are provided in the portable-type information édhﬂWn@mﬁ.
According to the character recognizing and translating systemthus
constructed, those characters which are witten on sightseeing guide
boards, building name plates, signboargs, sightseeing guide panphlets,
menus of restaurants, etc. to which travelers often refer in overseas
travel places, can be sensed as inmge data so as to recogni ze and transl ate
the characters contained therein, and the characters of various | anguages
thus sensed as inage data can be properly recognized and translated wth
no restriction in the shape or size of characters and |anguages. According
to a seconds@saecio epllate theesiata phubat pisiurerelement amsvith othei ce

transl ating and recogni zing systemfor recognizing detected voices and
transl at i ngSam@lednask datd words or sentences, includes: a voice nenory
for storing voice data representing the detected voice; a noise deletion
unit for renovi ngubt%e(ﬁel GaginG 19 té@r PERSRIMA IR P hoitBR; CRAEARIRE dat a

base f toring.the data  f whi ch the noi b : d by th
ot se. del ot FAPAMIARG 519 ra SR SRIPgL IR eIRab oFOBIRISET | Ag sound

eatores  <SEHRIRMHI RS RO AR SRICTRARY el B,
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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
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
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
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 thus
sensed as image data can be properly recognized and translated
with no restriction in the shape or size of characters and
languages.

According to a second aspect of the present invention, a



second voice analysis unit for extracting sound features of new y-detected
voi ce on the basis of the data obtained by renoving data representing noise
fromthe voice data corresponding to the new y-detected voice, a v4igcdJL 2005
collating unit for collating the voice data obtained by the second voice
analysis unit with the data of the acoustic nodel stored in the acoustic
nodel storing unit so as to recognize the voice; and, a translation unit
for translating the words or sentenced constituting the voice which is
recogni zed by the voice collating unit. In the voice recogni zi ng and
transl ati ng system as descri bed above, it is preferable that the nenory be
designed to store the first voice data corresponding to a first voice in
whi ch surrounding noise is superposed on a voice to be recogni zed and

comr i o ng OES sASTRTGR i EeSqhRiiISEBE toR st i, et el biC voi ce

recogni zi ng,ods ﬁ&#rshuaql PARECUb RIS, WSS B9V enidnda, Pr of er bl @

that the noi's Bt "8RGy he first  voi ce spectral data of the
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it s t¥,°'oﬁt nffticRstia) éf%%a??@%‘f‘%@&%ﬁ”@“ Wefite (B4 Toptdleiingithe o S8 |
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pr ef er abl e t at the sound data base be designed to st e f| rst spectral

data and t hereegsondinpess miséaka sbhatedatartidse fo @l‘cbrﬁﬁ]g thfeea%tﬁata to each
other. In the voice recognizing and translating system 1t is further
pr ef er abl e ftdrat wihidlorteel npigd ihas teenveemeved bg 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
basis of the analysis result of the first voice analysis unit; an
acoustic model 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
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
which is recognized by the voice collating unit.

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

translated, and the second voice data corresponding to a second

voice comprising the surrounding noise.



recogni zed and translated, the acoustic collating unit collates the noise
spectral data of the surrounding noi se obtained at the sane place as the
voice wth the data of a noise acoustic nodel obtained on the basifgqi 2003
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 nodel of the first voice data which is determ ned
on the basis of the type of the noistlto recognize the voice. In the voice
recogni zing and translati ng system as described above, it is further
preferable that a translation result obtained by the translation unit be
output at |east as characters by a display device, and that an original

| anguage text conprising words or sentences before translation and a

transl ated | angtdfg?gggmgfggqrﬁp%éi Ogic\@orrggpamzzﬁgit ggpe;rag{sqg{inbr ansl ation be

di splayed 1 8 J on the screen o ay device:

Par ti cul ar | gy stbhe 44 ASIHOD abR!l it R Hrereralole oAk Al iskeast one of

information * corresponding to a translation rate representing the

transl ati ondeletifi Urflh compares niied dirstovsieeprepdiontlt datdleof aRaudigst type. In
t he voi ce recogni zing and translating system as descri bed above, it is

further prejsicabdatd haithtthe secoadr eo@nispentraindatal béntleaisiendnsly voise
conprises a stationary-nount-type information equi pnment having an external
st orage devdat tandbtainpspeetrhkt-datpe confespoediog toqdhendata vihooh wisich
detachably connected to the stationary-nount-type information equipnent,
and at | easmoiskeissgambwid.a base is provided to the external storage device
of the stati onargl- mount -type informati on equi pment while the other parts
are provi ded to khdhpovoiist gecggeizing 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
linking. these data to each other.

In the voice recognizing and translating system, it is
further preferable 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
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
basis of the type of the noise to recognize the voice.

In the voice recognizing and translating system as described
above, if is further preferable that a translation result obtained
by the translation unit be output at least as characters by a
display device, and that an original language text comprising
words or sentences before translation and a translated language

text comprising words or sentences after translation be displayed



information equi pnment. Particularly, it is nore preferable that the sound
data base, the first voice analysis unit and the nodel |learning unit are
provided to the stationary-nmount type information equi pment while 1 BgUbt20i8r
parts are provided to the portable-type information equipnent. According to
t he voice recogni zing and translating system as descri bed above, various
types of voices which are announced in an air-port |obby, a train station,
an airplane, a vehicle, a sightseeind2l ocation, etc., to which travelers
refer in overseas travel places, as well as surrounding conversation
speech, and voices or announcenents at |ectures, etc., can be appropriately
recogni zed even under a noisy environnent. Furthernore, the words or

sent ences which constitute recogni zed voice are 1 8 JUL 2005 13 recogni zed

by a di cti Ogar ¥, or < HUHRYf h&!di déﬂc@dquéh%larl fapsfiGiIces
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sent ences, bgés@,d Al gl Yeadth@nePidre idloraiitignspeci fi ed speaker

can be C| ear y recognl z even under varl ous nol sy enV| ronments such as in

an air portcbﬂ*é@porﬁlﬁga't@ at glan@Matiegn pdtePlra Peséhf{ | fHee trgh8latiorAnd at
si ghtseeing | ocations. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a bl ock

di agr am shopréxgisidre gromsforprdtiom cdrréspehdingcter theedagguagegtypel transl ating
system according to a first enbodinent of the present invention;, Fig. 2 is

a di agr am showi n¢n aheevioick afecggméziagi agds tnapistatimg ssy stetra aaa:dnsﬂ:rrbyd o the

first enbodi ment of the present invention;
above, it is further preferable that the voice recognizing and
translating system comprises a stationary-mount-type
information equipment having an external storage device, and a
portable-type information equipment which is detachably
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
the sound data base, the first voice analysis unit and the model
learning unit are provided to the stationary-mount type
information equipment while thé other parts are provided to the
portable-type information equipment.

According to the voice recognizing and translating system
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 conversation speech, and
voices or announcements at lectures, etc., can be appropriately

recognized even under a noisy environment. Furthermore, the

words or sentences which constitute recognized voice are



Fig. 3is a flowhart for the sanple nmask data generating nethod in the
first enbodinent; Fig. 4 is a diagram show ng a sanple nmask data COL¢€tUPgM5
met hod according to the first enbodi mrent of the present invention; d.

is a flowmhart for the sanple nmask data collating nethod of the first

enbodi nent of the present invention; Figs. 6A and 6B show a portable

transl ati ng machine to which the character recognizing and transl ating
systemof the first enbodinent is appgied; 1 8 JUL 2005 14 Figs. 7A and 7B
show an exanple of a character specifying area in the first enbodi nent of
the present invention; Fig. 8 is a block di agram showi ng the construction of
the voice recognizing and translating system according to a second

enbodi ment of the present invention; Fig. 9 is a flowhart for generating an
acoustic nodel in the secaond, enbodi nent of the present invention; Fig. 10
is a flowcheE@aogizednhyudcewtionary pPe@gmmesndiGlian®y. dacasditeBodi nent of
the present invention; Fig. 11 i?ba di agram showi ng t he anpounc d voice

recogni t i onWaEdSrYfi §§MRNCEH VI STYQ AR EYWP s Ak canalyzesb @ Ment ;
Fi . 12A d 12B dj how t abl t | at i hi t
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nbodi t; d ki .3 | di i ke h f th
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clearly recognized even under various noisy environments such as

in an air port lobby, a train station, an airplane, a vehicle, etc.,

and at sightseeing locations.
BRIEF DESCRIPTION OF THE DRAWINGS

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
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 diagra_m showing a sample mask data collating
method according to the first embodiment of the present
invention;

Fig. 5 is a rowchart 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
which the character recognizing and translating system of the

first embodiment is applied;



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Preferred enbodi nents
according to the present invention will be described hereunder V\n'thla JUL.2005
reference to the acconpanying drawings. In Fig. 1, reference nuner B Rb}
represents a recognition systemfor perform ng character recognition,
reference nuneral 102 represents a study systemfor generating sanpl e nmask
data 1 8 J UL 2005 15 required for character recognition, and reference
nunmeral 103 represents a translationygystemfor receiving a recognition
result fromthe recognition systemfor analyzing sentences on the basis of
keywords and translating them Reference nuneral 104 represents a canera
having a CCD or the like for sensing as inmage data characters which are
written on guide boards, building name plates, nenus of restaurants,

si ght seei ng gui de panphlets,_etc. Here, in order to ensure the permtted
ni ni mum r esol uti bigSpefA andr 4Bt showhaa rexample @f ra caracterasaectying
recognition, an .imge _analysis . is perfornmed by using a_high-resolution

canera or bgreadidNniig| fifsh eEhRAEENtAL dP8i REESENt ARVEREGN UL i on of
G apl ayed on'a | FELi B 6 pePHCR Mo B G el thergonsiucfioncobdpey * °
different fromthe resolution of character jnmage data which are taken for
recogniti onv?)'ché%%?%@',z'%oa@%etr?% g, §¥8hﬂ1i 639?@”% B%eq S_t%ﬂ{'c?he former
Lesolutl o0, FREBHR BTG rkRans RBRRRES® 5, o0y oY compr stng 8 ot
PLOCEn 1 LeavkicS L5 TORA 8P GRS ATPRY R pEan e ond
second embodiment of the present invention; -
Fig. 10 is a flowchart for announced voice recognition in the
second embodiment of the present invention;
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
translating system of the second embodiment; and
Fig. 13 is a diagram showing a display on the screen of the

display in the portable translating machine shown in Fig. 12B.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

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
system for performing character recognition, reference numeral

102 represents a study system for generating sample mask data



130, respectively. In the recognition system 101, reference nuneral 105
represents an A/ D converter, reference nuneral 106 represents a character
digitizing (binary) processing unit, reference nuneral 107 represpggqums
noi se deletion (renoving) unit, reference nuneral 108 represents a
character division unit, reference 1 8 J UL 2005 16 nuneral 109 represents
a collating unit, reference nuneral 110 represents a judgnent unit,
reference nunmeral 111 represents a sbbple mask storing unit, reference
nuneral 112 represents a dictionary, reference nuneral 113 represents a
grammar. dictionary, and reference nuneral 114 represents a linking unit.
Furthernore, in the study system 102, reference nuneral 115 represents a
| ar ge- scal e character data base, reference nuneral 116 represents a-

character shas ddalorsphatiter. Ptho iRER S8 PUBRSRLe THdnTgml oREYLS @ msk

| ear ni ng un e translTation em1 ererence nuneral 9

represents r"e&%%\é‘hrtgdﬁnf'ﬂéh%'létié'ﬁi Ey%ﬁ??&nﬁggéw ah 1=§Qogf1ﬁl[12fé§sr‘°e%ﬁﬁt a vor d

meani ng di ctionary Ictionary for erence nuner represents

a medi um | aRgHAGAePFEEE§ARION ﬁg%i@rheﬂ?re Wiﬁ%}t 52Atd SEE &6 thed bad ence

formation unit, referehce numéral 124 represents a dictionary, reference

numeral  12§f neRReRIY any Qﬁﬁﬁﬁﬁﬁ%stﬁe#ﬁt \ReferentBl Autheéidlongay (dictionary
for sentences), ‘reference nuneral 126 represents a sound synthesis

e e PN e MR 00 e e e e 1o

t hus const rdateedharactérsi migeh datea 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
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
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 translation system 103 is output as an image and as
a voice containing sentences from the display 129 and the speaker
130, respectively. o

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

107 represents a noise deletion (removing) unit, reference

numeral 108 represents a character division unit, reference



cont ai ni ng character arrays which are photographed (sensed) by a canera
(CCD canera) 104 and then converted fromanalog signals to digital signals
are accunmul ated and stored in the large-scale character data base 11§k UioA05
the basis of the still imge data stored in the |arge-scale character data
base 115, the character 1 8 JUL 2005 17 shape analysis unit 116 perforns
binary (digitizing) processing of digitizing the inmage data contai ning
characters, extraction processing of {gtracting a character area froma
background, including noise renpbving processing, and extraction processing
of analyzing the shape of a character so as to extract the features of the
character constituting elenents which constitute the character.
Subsequently, the nmask learning unit 117 receives the feature extraction
result of a charﬁﬁggr fromthe charac shape analysis unit 1 nd

. 6
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et sitop e e bt haeg) A Tpscsbntech gl

corresponding to C cters o ura or “each
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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.

In the translation 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,
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
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

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

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



system 101 is provided with the dictionary 112 and the grammar dictionary
113 which are required to recogni ze words or sentences. For exanple, in &
case where characters which are sensed by a canera are witten in B JHE RIS
and these characters are 1 8 JUL 2005 18 to be translated into Japanese,

t he 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 stof¥ng medi um such as an exchangeable |IC
(Integrated Circuit) card, CD ROM (Conpact Disc Read Only Menory) or the
like is used for the sanple mask storing unit 111, the dictionary 112 and
the grammar dictionary 113 so that the systemof the present invention is
usable in a multi-lingual node. In the case where the character (docunent)

Nt a ! where (he ¢ .
estrict onofiabe Ariveig LAR HY TedorALPbirety] fuifakb] Tphikedting of |
machi ne, ta?giﬁ&g;qtﬁﬁéstimad&@g@ef A taisingl | PrhraBtérsDeprfadtioreput er

whi | e the ot Her S are I'ns d in a portable translating mnachine as

descri bed |EP@ées§Thg_ Bf anafsdtig & dHifragterdarsusfrem dGZadkdroupi, descri bed
later. In the recognition system 101, the inmage data which are sensed by

the CCD canirigiudiiy argiséheemoriwgrpratessing giana extraptdrs pnodelssing Dof
converter 105 are subjected to binary processing by the character binary
processor lAAalyxdinghihe shape of e dharacyen sagasdit ®xdractntiverdeatedsbpf a
resol ution conversion nethod, and converted to i nage data of nxn picture
el ements (the sgharacter ncagstituting actemeats awhicdubsensitutey thehe i mage data
are subjectgﬂaﬁgcagise renovi ng processing so as to cut out
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 récognition
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



backgr ound

Ther eafter,
fromthe ch
while incre
(dot)). The
constitutin

stored in the sanple mask storing uni 8111 by the collating unit 109.

Subsequent |
constitutin
recogni zed.
anot her in
granmar dic
by the |ink
j udgi ng uni
which are o

noi se and all other noise, |leaving only the character data.
the character division unit 108 divides-out a characte e
B olb huos

aracter array of nmxn picture elenents 1 8 JUL 2005 19 (

menting n (that is, increasing n by every picture elenent
se divided-out character areas are collated, as character
g elenents constituting a character, with the sanple mask

dat a

y, a character is constructed by respectively collated character

g elenents, and then the character thus constructed is

Further, the characters thus recognized are |inked to one

the link unit 114 by referring to the dictionary 112 and the

8 v g B S A S UL,

e HeribBafy o112 206 e UREaIHAP Abybhiry °PI £°61 HeigHE 931 2

Wor

he T ecogni SYS r'epresen

sent ence. Trts: %ﬁt@&béﬁdp{d’%ﬂﬂ Rf g hgfth%?l bgéofgg%b%gitﬁaﬂ% I%@ - be

descri bed.

represent acwégn?r stof

system 101

the word or Cieiityrerd, SCBROIM @ dompack dYiser Behidr Ontyadéemiorgn oragh@ t he

meani ng of

transl ati on system 10 t he ta 1 ch

i nked
t he

d or

MeEdRiME IWLIE i AxkahidnddabiRt It (InteeRated i on
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of the sen

tence and that is not dependent on any particul ar spoken
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
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
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,

the binary image data are normalized by a resolution conversion

method, and converted to image data of mxn picture elements

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

character area from the character array of mxn picture elements



| anguage of any country is generated in the nedium | anguage processor 122.
1 8 JUL 2005 20 The keyboard analysis unit 119 is connected to a word
meani ng dictionary (dictionary for word) 120 and a sentence structgr gl 2005
meani ng dictionary (dictionary for sentence) 121. For exanple, en
characters which are sensed by the CCD canera 104 are witten in French and
they are required to be translated into Japanese, the dictionary for word
120 and the dictionary for sentence {481 are designed to correspond to
French. In order to use this systemin a nulti-lingual node, a

| ar ge-capacity storing nediumsuch as an exchangeable IC card or CO-ROM i s
preferably wused for the dictionary for word 120 and the dictionary for
sentence 121. The nmedi um | anguage which is created in the nedium | anguage
processor 122 is trans]ated into sentences witten in a desired |anguage.

The sent encats} nbileningremernting n cliRakds.edncreasimg Qi Y i @VARNY PIQWrEnd t he
dictionary for sentencges _125 whi.ch orrespond . to, e.g., Ja ese. The
rans! at el QEMancAopY) LRSS ddvidas-one IAIGGeLAeRS 478 Jhajaiesh aTne
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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
referring to the dictionary 112 and the grammar 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
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
119 to judge whether the word or sentence is an effective
keyword for translation, 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

language of any country is generated in the medium language

processor 122.



exchangeable 1C card, CD-ROMor the like is preferably used for 1 0 J UL
2005 21 the dictionary 124, the dictionary for sentences 125 and the sound
dictionary 127. Each processing step shown by the block diagramin Fig. 1
may be achi eved by a system which conprises plural LSI (large- scale
integrated) circuits and a nenory, or by one or nore system on-dh§ p§l 208hi ch
are formed on a sem conductor device. Next, the detail ed processing of the
study system 102 will be described. BDg. 2 shows a nethod of generating
sanple mask data in the study system 102, and Fig. 3 is a flowhart show ng
a sanple nmask data generating process. The character shape anal ysis unit
116 perfornms binary processing on inage data contai ning characters which
are supplied fromthe | arge-scale character data base stored with stil

i grtal s gnals. THERRBTRGRT HAFksRL LA AT RRKROREEA (o BINIAEG, L7 on
ol amont s (i oo, AR ERNP 4R Ao, RAPWERLE 120 200 8 sEidiod) Putep

ST301). F“rEf}%tur‘ehgne\%mrigﬁcéiic%n%-rrgcfcﬁéitiaﬁa?& Rt caRteRGep LA grder area

fromthe backgroun contain € Nnol se renoving processing, is

performed t @xéﬁfﬂld?@vﬁéﬁ cHaRB6teRs RACh dtar Senssd Hyoth&X@0ID Sarhéra extract
the features of character constituting elenments whi'ch constitute a

character "Wyqohrenriftedt if Freinoieaing tidey sdreshegbiredntdritse tPansiatedder to

performthis processing, "1" (black) or "0" (white) is detected for the nxn

pi cture el erdot daphnkse, 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
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
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
converting the digital signals to analog signals, and then output
as a voice from the speaker 130.
The souhd 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

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

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



1 8 JUL 2005 22 increnenting n (=1, 2, 3,..) every picture elenment (dots)
inthe lateral direction, and the character area of nxn picture el enents
is divided into i mage areas (202 to 205 in Fig. 2) of character 2005
constituting elements nxnl (nl<_n), mn2 (n2<_n), mxn3 (n3<_n), mcnd 8 JUL
(n4<_n), each character constituting el enent containing such a feature as
the outline of a character or the like. At the sane tinme, a weighting
coefficient representing identificatidh of a character (i.e., representing
what the character concerned is) and attributes representing the start, the
| i nkage and the end of the character are anal yzed (step ST302).
Subsequently, the mask learning unit 117 weighs the features of the parts
of a divided character. If the type of character is estimted on the basis

of only a t4iQf; C a I ofi i i Gt L nedd 1o f e part is
set to a Ia{rqgée %gflaha&t%'S%@%B?I.&@&Pﬁe@ ltsﬁgt attrsfl' b%%rﬁ?(gptrhtg;enti ng the
start, the §hpkaogicdishdie 1&yd of the character is added to generate sanple
mask data (step ST304). xt, the detailed processing of the collating unit

109 in the recogaichi procesding) S8 Bhbnbbyd@ecbidsd didd@m4nsPigs1an act ual
case where character data which are actually sensed as a canera inmage in an

overseas trasl bRl achieved Hpld dystem Whiskngdraprigels ghiral ilSk (Regeabl e
transl ati ng machine to recognize a character "M'. Fig. 5is a flowhart

showi ng a staleadaitegratgd)acirogitpramess mbemeryj rorFby. ode &F mabre nxn picture
el ements of a character specifying area is specified for a character to be
recogni zed gysternarsichips], wiridh areyfoameds @msed semicansiuctomedgvidat a (st ep
ST201)- Referencﬁle%c?,‘]%goggtailed processing of the study system 102 will

be described.

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

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

extraction processing of extracting a character area from the

background, which contains the noise removing processing, is

performed to analyze the shape of each character; for example, to

extract the features of character constituting elements which

constitute a character “M” of mxn picture elements (dots) shown
in Fig. 2. In order to perform this processing, “1” (black) or “0”

(white) is detected for the mxn picture elements while



23 nuneral 401 in Fig. 4 represents a character "M corresponding to the
picture elenments (nmxn) which are sensed as the canera i nage data. JUPW%S
time, in the character binary processor 106, if the resolution of e
sensed character data is different fromthat of the sanple nask data,

resol ution conversion is perforned on the sensed character data to
normal i ze the character data so that the resolution of mdots in the height
direction of the character is nade egal between the sensed character data
and the sanple nmask data in a case where the character is witten in a

| ateral witing style (step ST502). Wth respect to the resolution of n
dots in the width direction, it is preferable to prepare plural sanple
masks having di fferent values of n. Subsequently, a character area is

successivel f CSRTG n (R4S, SPUARL Welibre el (EETHEY,
direction, l%‘i‘%r%l hGiredtb@d, Ynd Wﬁ%ecﬁ%?éétetrhH?ﬁ&Q%‘f?WﬁdgﬂftGréo%ie%sﬂté’“ th the
a con 1 ng

sanple mas a to nake a correlation, ai ni ng the wei gh

coef 1 ci enty glyihlg PATPHEagBkield dooDelyerss (heFR)IB Ak etnsitider and the

sanpl e mask "dat a. IS a maxi num ~a next picture-el enent

area i s gensgmdtfttting edPents OFMP@IIghHaR)] kA2 GEE)MBARAB As3<Aiescri bed
above (step ST503).gFor exanpl e, tﬁe co?rel ation be)t ween tﬂ? o

pi ct ur e- el efdi4 ghdan)( 4t chiracter coastifuting eemént (Cokialningxsdchn2<_n),
mkn3 (n35n), mxn4 (n4<_n) and the sanple mask data (407 to 410 in Fig. 4)

ISZ nglszuggkaggtbgj??s\] LH[@rZ%JOtéinreggeraermmactmr ot thellike. Atgthet ggneesent s
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
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
representing the start, the linkage and the end of the character is
adaed to generate sample mask data (step ST304).

Next, the detailed processing of the collating unit 109 in
the recognition system 101 will be described.

Fig. 4 shows an actual case where character data which are
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 picture elements of a character specifying area

is specified for a character to be recognized and translated, and

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



representing character constituting elenents of another character.

Ref erence nunerals 412, 413, 414 and 415 represent . nmage data contair\-iﬂﬁ5
t he wei ghting coefficients of 0.7, 0.3, 0.8 and 0.4 respectively] fdl
descri bed above, the sanple mask data is added with the attribute of the
start, the linkage and the end of the character, whereby a tine for
searchi ng sanple nmask data fromthe nenory can be shortened. Finally, a
character code "M 421 is selected f238m plural character codes 420 as a
target character code on the basis of the sanple nask data whi ch provides
t he maxi mum sum of the correlation values (step ST504). In Fig. 4,
reference nunerals 418 and 419 represent signals which indicate other
sanpl e mask data each providing the nmaxi mum sum of the correlation val ues.

Fig. 6A sho ri~abl: ngl ai Wﬁf i i cfpnt [ : acter
transl ati onx\@r_y%trgfn‘l@ t'ﬁef:@egeﬁ%dr{é%\%n %%%Bcgggpl P‘ed?&gﬁggﬁﬁgfﬁgbs hows
an external{hg %%t@fretél%nﬁ@ﬁ@ Mehxrd)"which £6 s8As8Y PAS Akl eANRAAL RRG§eWNI Ch
is witten in a foreign | anguage ‘'under a bronze statue is recognized and

transl ated dgyta DAt Sthes aifheA inS the SER&FICES BiRary\PrdeedkoseNdBNGEthehe wants
to know within a rectangul ar area while viewi ng them through a view inder

of the porteigctutioanst ahiengemeld whardbter dpesi isi Aifferamtadioan drdtawfi s
i mredi ately subjected to character recognition. For exanple, when the user

i s a Japanehe spesklengnagierdata, rtdselutien acdrerergsiormyisi petfoemeidaoed thet o
Japanese. In Fig. 6B, reference nuneral 601 represents the main body 1 8 J U
L 2005 25 s¢nseénk ganashee datantd andrmalizec theecharatteefdatanse thatetlé 602

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

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,
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.

If 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
between the picture-element areas (402 to 405 in Fig. 4) of mxn1
(n1<n), mxn2 (n2<n), mxn3 (n3<n), mxn4 (n4<n) and the sample

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

reference numeral 411 in Fig. 4 represents sample mask data



represents a CCD canera for taking a character inmage. Reference nunerals
603 and 604 represent IC cards. In the IC card 603 data are stored for
constructing the sanple mask storing unit 111, the dictionary 112, the
granmmar dictionary 113, the dictionary for word 120 and the dictilohdbly 20dr
sentence 121 to performthe <character recognition and translation. Further,
inthe IC card 604 data are stored for constructing the dictionary 124, the
dictionary for sentences 125 and the 2dund dictionary 127 to performthe
character recognition and translation. Reference nuneral 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 and

transi ati on, g gsuldnyifiof BhaRESDUBBRLI M, TSRIFSRIL Soff apdarer for

out putting ar ac recogni tTon and Translatron’ result by voice. Figs.

7A and 7B abaafh Ao RheNLInanfdidIS U, ANG! P4 ehd UFS feirekBAtCAtiNg 3

character array of a word or sentence for ' whith aracter ognition and

translati onjpg @?%Jartsdcoﬁiagmn@tﬁaomighﬁ@glr@séﬁrciémciafybma 0ES herlgwhen the
character arra9 is witten laterally. Tn Fig. 7A, reference nuneral 703

represents and mdgr regsctivelp. di spl ay area for displaying the finder area.
Both reference nuneral's 701 and 702 represent a character indicating area

for indicating thes descebedr abovey thé sampie dnask seaitae is added with ¢heesi r ed
to be recognized and 1 8 J UL 2005 26 translated. Both character
speci fyi ng attedut@oaf dhe 3tathéhe inkageeand tmen epidctadr theelaharacten, dot s) ;

that is, mpicture el enents )
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
basis 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.

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 sentence which is written in a
foreign language under a bronze statue is recognized and
translated by the system. A user specifieé the words or sentences
he wants to know within a rectangular area while viewing them
through a viewfinder of the portable tranélating machine. The
specified character array is immediately subjected to character
recognition. For example, when the user is a Japanese-speaking

person, the character array is translated into Japanese.

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



(dots) in the height direction of the characters and n picture elenents
(dots) in the lateral direction of the characters. The size of each
character indicating area can be independently changed. In addition JUha00s
character indicating areas 701 and 702 are independently di sposed at any
arbitrary position. Accordingly, the character indicating areas can be

di sposed at any desired positions so as to cover various characters which
are witten at any positions on a gupge board, a building name plate, a
menu of a restaurant, a sightseeing guide panphlet or the like. In Fig. 7A
reference nunmeral 704 represents a translation display area for displaying
a translation result of the character array of a word or sentence which are
desired to be recogni zed and transl ated. Likewi se, Fig. 7B shows a character
i ndi cati ng nmet hod when the character array is witten in the vertical
direction. ©h thegpor@ble,kasstating uashine,7endr sptesreages numerdlef02rea or a
display area for displaying the finder .area. Both reference n¥nerals 705
and 706 refRISERNES A &épa@ameranmrcaamﬁg areharagter igmaga.i Rgferance

and 11 ans! anuaterals B0 anghBpdcrenremeat dg: cagis: b the T Gca035aam <
(dot o). “whi B1F cORErY s APPFURGB dMeruare's deek st paiter A dieect i on
o o e St A 2., B0 A" SRR, ot i,
£ 2003 elg BB ShA e, dRhEnSleF Sinides 1% O yand 100 con
i ndi cating @rgAfctéRNTddNiBEASEAdatranRlatins] FRMHES i @fe SIC asald® 604
data are stored for constructirig the dictionary 124, the
dictionary for sentences 125 and the sound dictionary 127 to
perform the character recognition and translation.
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
and translation result. Reference numeral 606 represents a
speaker for outputting the character recognition and translation
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
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

character indicating area for indicating the character array of a

word or sentence which are desired to be recognized and



cover various characters which are witten at any position on a guide
board, a building nanme plate, a nenu of a restaurant, a sightseeing guide
panphl et or the like. In Fig. 7B, reference nuneral 708 represenHSB§UL2m5
transl ation display area for displaying a translation result of
the.character array of a word or sentence which is required to be

recogni zed and transl ated. According to this enbodi nent, there can be
provided the character recognizing agé translating systemfor accurately
recogni zing and translating characters of various |anguages which are
sensed as canera inmage data with no restriction in the shape or size of
characters or the |anguage. Accordingly, characters which are witten on
si ght seei ng gui de boards, building name plates, signboards, panphlets,

f , : j j t I
o aces.  can o0 aRe BT cdtacteh RRSEIFE A8 T8 aReCrPe°FBYS AT cd and
t | at ed. q; 'Di i t i th
charact er s T Em S B e T amelits' "

accordi ng ¢ gagfas i A8 heidly BiFebABYt ke cHEPAsiahEdahd AepBilre Fig. 8 i 2

bl ock di agr ow ng the construction of a volce recognizlng and
transl ating chy/ R GFAET IRTthE RAtEAACHFecBBROEE N HarhBeerd! EPRA!

invention. In Fig. 8, reference nuneral 801 represents a recognition 1 8 J U

L 2005 28 sysd &h éQEhPehaRidtendndidating efeantahobe intfepeaidentfiuer al 823
represents a study systemfor creating an acoustic nodel required for the

voi ce recogehanged. aimd adefittoren tlee neimamazte 828dicatipge aeeas 201 rand| 2020n

system for receiving a recognition result
are independently disposed at any arbitrary position. Accordingly,
the character indicating areas can be disposed at any desired
positions so as to cover various characters which are written at
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 franslation result of the character array of a word or
sentence which are desired to be recognized and translated.

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 represents a character indicating area for indicating the '
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 ha\)e a size
of mxn picture elements (dots), which comprises m picture
elements (dots) in the lateral direction of the characters and n

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

character indicating area can be independently changed.



fromthe recognition systemand for anal yzing voice on the basis of
keywords so as to translate the voice. Reference nuneral 802 represents a
di rectional mcrophone, and reference nuneral 803 represents a
mul tidirectional m crophone. These m crophones are provided to qefi ?&12005
atron, in

vari ous

voi ces which are announced in an air port, in a train st
an airplane, in a vehicle such as a bus, a subway, a taxi or the liKke,

a building at a sightseeing place, et27, as well as surroundi ng

conversation speech, voices at lectures, etc. In the second enbodi nent,

in

bot h

the directional m crophone 802 and the nultidirectional m crophone 803 are
and the directional mcrophone 802 is used to reliably collect a
particul ar desired voice (target voice), while the nultidirectiona

m crophone BQAe3rdted Bé’thcehb?&%tetrhiﬁogﬁgfd lara3al! 705 33T oel ka gys sounds

provi ded,

cont ai ni ng surroundi ng vol ces an

noil s

any arbitrary recordi ng place.

Accor di ngl'ygidgerataahng" iatbiteary! pRRHon MAURERIGyC e lididcrédual Iy most

effectively u
m cr ophonesiniya

wever, only one m crophone may be used or plural

not limted. Further, the type of m crophone to be used may be |imited
ei ther one ghvéhe atigurstdheiractevisc ndiblngreorwitiften it tamy rgssitionalbnnacr ophone.

1 8 JUL 2005 29 Reference nuneral

LCD (light guide boardj @dblilding Imanhe kslatesnd meher efice resterrraint, 840

represents a sound output nmeans such as a speaker, an ear-phone or the

aree@ cdhabel disposedndigiy efesiieds PRI feidtysed is

to

839 represents a display conprising an

li ke. The dsighitageidgo gaide tpampdiletd oo uhputikeednsFg07Bernederenceput put t he
processing result of the translation system 828 as

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.

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
which are written on sightseeing guide boards, building 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
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
embodiment of the present invention.

In Fig. 8, reference numeral 801 represents a recognition



an i mage containing a sentence(s) and a voice containing a sentence(s)
respectively. In the recognition system 801, reference nuneral

represents an A/D (anal og-to-digital converter for converti

ng

804
andl HguL 2005

signals fromthe directional mcrophone 802 to digital signals, and
reference nuneral 806 represents digital data of an announcenent voice
which is a target voice and converted by the A/ D converter 804. According
to this embodi ment, the digital data &6 of the announcenment voice is
conposed of (i.e., expressed with) 16 bits, and contain noise data at
various places. Reference nuneral 805 represents an A/D converter for
converting analog signals from the nultidirectional m crophone 803 to
data of the

digital signals. Reference nuneral 807 represents digital

overal | - souqk iy Cfy,! erroqmﬁpt%_séa/ ﬁe[a%gf@%ﬁpmé?éseﬁ{cetﬁf%@ﬁgrg

when there s no annbuncenent voi ce. IS enbodi nen

prg?%ns noi se

Igital data

807 of the r%‘b"?‘é%ht@@iﬁﬂayswﬁférﬁtfo\faéiéiitmsgg'&?%é@sﬁ‘@rm@&@ﬂ, of (i.e.,

expressed with) 16 bits. Reference nuneral

8 represents a voice recorder

for digitaldquifet dodi the tvticdi @idoynitieh 2 2B1P r@fertdm@mmuecﬁlrremalvgi gleJL
ata

2005 30 8(reprbsthes oaetranis|stiomdsystevar fovuseptiaing ahretognitictomesulted by

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

the A/D converter 805 when no announcenent voice is given,

and

storing

t hese dat a frowro the nesaognifod. systendi gnd afor danalyzirtg ofoitkeonathe basisent
voice and the digital data 807 of the overall sound at various places when
there i s nofakeywardaeao asilce teanslateoitkd voiceo the nenory 809 so that these

data can be read out from and

Reference numeral 802 represents a directional microphone,

and reference numeral 803 represents a multidirectional

microphone. These microphones are provided to detect various

voices which are announced 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

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

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
to either one of the directional microphone or the

multidirectional microphone.



witten into the nenory in parallel. Reference nuneral 810 represents the
digital data of the announcenent voice which is read out fromthe nenor

809 by the voice recorder 808, and reference nuneral 811 represeniﬁ\ﬂ%é%%
digital data of the overall sound at various places which are read out from
the menory 809 by the voice recorder 808 when there is no announcenent

voi ce. Reference nuneral 812 represents a noise deletion unit for receiving
the digital data 810 of the announcengBt voice and the digital data 811 of
the overall sound at various places when no announcenment voice iS given,
and for. renoving noise fromthe digital data 810 of the announcenment voice
whi ch contain noise. Reference nuneral 813 represents the digital data of
the announcenent voice which are obtained by renoving the noise fromthe

digital data 810pf; j t gi Ai t ' ig.th

novse el ot 1 on uRAOKIEY | I RT &1 e, YERRES RS B Bistay, CEriflsifa, fa. T,
del etion unlt L= RIRTE proo Aot dt |

erphast zed. R0 A BCEETTG SREUOE o e TR S Tkt ekl B40T

the type of | [ ' Nghddnd Subh Rert £
announcerren{ék\sl)ﬂgi%%g?o% %gt??lr@oéﬁ iuﬁltg \/écﬁngesugnggsr ah;s?elg JlrJL(égogg %nﬁi sy

envi ronment patthealik@UThel digtap 83 Hid hRd s@imd -outbus maapec840f séfe system
design facilitates the searching operation of an acoustic node for acoustic

col l ati on sto asutput ptrd Eroceksingiresultr efore translaRohesgstemnga@sr als 814
represents data containing both the digital data 813 of the announcenent
voi ce whi chaar enage acoretdimipng acseniengel( sk and aevdoemcohéaiding taal data 810 of
t he announcenent

sentence(s) respectively.

In the recognition system 801, reference numeral 804
represents an A/D (analog-to-digital converter for converting
analog signals from the directional microphone 802 to digital
signals, 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
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
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 overalllambient sound at various places is composed of
(i.e., expressed with) 16 bits.

Reference numeral 808 represents a voice recorder for

digitally recording the digital data 806 of the announcement voice

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



voi ce containing the noise in the noise deletion unit 812, and the digital
data 811 of the overall sound at various places when no announcenent voice
is given, which are directly output fromthe noise deletion unit 1BL2L 2005
Ref erence nuneral 815 represents a sound analysis unit for perform ng sound
feature extraction processing on the digital data 813 of the announcenent
voi ce fromwhich the noise has been renoved, by using a short-tine
frequency analysis. Reference nuneral30816 represents a section detector for
detecting a voice-existing section on the basis of the input waveform of

t he voice. Reference nuneral 817 represents an acoustic collating unit for
collating the input voice through a link wunit with an acoustic nodel for a
recognition target in an acoustic nodel storing unit 819, a dictionary 820

2n, 29 SR Gy e RS ou T 5 Qo SPRESL B B VAT B e
In a conti '?Hg“g/dor%&r?vér'ié’tmsﬁd Hﬁf@m%o“agho%%%en%ﬁte%%.ié‘@%ﬁ! i/
repr esents code dat a repr esent| ng a wor or sentence, | C ar e ou put as

a recogniti %'Pofiﬁﬁ_uﬂﬁe% &a'fggméda% Q@@.i'ﬂhé di i yarﬂ%at%o%gzé? the_

continuous vorce“in the judging unit 818. In the st system

digital dat anfouM@meRNUICE T thel BRIt daREBI of ety iv@ralnesdim@e from
the digital data 810 of the announcenent voice containing noise, and the

di gi tal dat atofarides QYacek! whennthere g mooesnplumeesnehevoiderare stored
announcenent voice, are stored in a |arge-scale announcenent sound data

base 824. Aistouthie anehywiys808i $o &hat theadsdata cahebédatead tautefiiom ance
| ar ge- scal e announcenent sound

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
reference numeral 811 represents the digital data of the overall
sound at various places which are read 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 daté 810 of the announcement voice and the
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
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

that the type of noise is recognized and it is used as a key to

recognize announcement voices or surrounding voices under a



data base 824, and subjects the read-out data to sound feature extraction
processi ng based on the short-tinme frequency analysis. The nodel |earnin
unit 826 receives the sound feature extraction result fromthe solfd/UL 1
anal ysis unit 825 to create an acoustic nodel. Here, the acoustic nodel is
a reference nodel which is a criterion for the voice recognition, and it
has a nodel for every wunit such as a consonant, a vowel or the like of a
phonene. For exanple, the H dden Mar&bv Mbdel (HW) is used as such a
nodel . The created acoustic nodel is associated with (or Iinked to) a code
representing a word or sentence with the assistance of an operator who is
famliar with the collected or detected | anguage, and a necessary part
thereof is stored in the acoustic nodel storing unit 819. At this tinme, the

created acoughe iR nelatyadanechaied el BedchBEse ARyl rEent code at

pl'aces when no announcement vorce s given, and stored in

ot se-envi rorREe LoHie' Y¥leHt declgh fpdifliese M eaRNE) PobBIaIF 0f | e
overal | SOU@H‘ é‘éoﬁ!é’ﬁc’f 2’:’\?&18' feeacHiRRict Eéﬂﬁtibﬁ 88 és%:ly'errrf[%))ggrf the3voice

announcenent vol ce. I's enbodi nent, plural acousti S under
di fferent ,rg&@gznﬁm/ﬁ'ronnents are created for a code representing a word or
a sentence. Preferably, plural acoustic nodels are created in accordance

with a dial ect oReféerdoenguagerdloshd represeriteddata tduntalrikg. bbth tthe
transl ati on system 828, the coded data 827 representing a word or a
sent ence whdigitahradatauBpGt of ribe ahaounseoynt vorce ywelticn a8ta obtaamed yayd by a
keyword anal ysis unit
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
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
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
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 reéult 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
represents coded data representing a word or sentence, which are

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



829 as to whether the data provide a keyword which is effective for
translation, and the neaning of a sentence is recognized on the b SI &
the keyword. Further, the nmedium |anguage processor 832 generates fa B el 2005
| anguage representing only the nmeaning of the sentence which is not
dependent on any particul ar | anguage. The keyword analysis unit 829 is
connected to a word neaning dictionary (dictionary for word) 830 and a
sentence structure meaning dictionarygXdictionary for sentence) 831. For
exanpl e, when an input announcenent voice is in German and it is required
to be translated into Japanese, the acoustic nodel 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

transl ati on Sﬁtem 828.are desi ned o] co Lﬁs@ond to the German | anguage.
Furt her, IQEIoUS, Vodee (1R; 3899 ilingual node, an

?ﬁé“ﬁ?ﬁia?éep'& I-BRE Y PhRtarfeedEs 'a@%”- HYAE R ¢ ¥ 2005”34 stori ng
it 819,

?glrtword 83g%§%ﬁdr?9ﬂgﬁgt%€%r66%g?é§e éﬁg’@é@@nﬁ@he seenftrenceﬂégtltﬁnary

medi um | ang gt WalaER B‘FOQSP%étSﬂnbﬂnégﬁ]é”fﬁd{/b'@e' EBMABMP RACSS Ung32 | S

transl at ed a sentence of a desire anguage 1 n a sermnence formation

uni t 833. Thke é@“{t £g8td YfMHd Qﬂ/é—#alltséﬁﬁd'ét GRRRE! ?‘I’aéé’s%ﬁéﬁttm@ry 834
and a sentence structure exanple dictionary (diction for sentences) 835

which are desigheshidusosmesporsiceD.are. Stared] APy e §b§let ransl ated

sentence is displayed on the screen of the display 839. The transl ated

sent ence i s anmoiuneerncenty souad tata base 824. A sound analysis unit 825
reads out the data stored in the large-seale announcement sound
data base 824, and subjects the read-out data to sound feature
extraction 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
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,
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 ho announcement voice is given, and stored in the
acoustic model storing unit 819. In the sound analysis unit 825,

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

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



digital voice in the sound synthesis processor 837, passed through a DA
converter 838 for converting digital signals to analog signals, and then
output as a voice fromthe sound output neans 840. The sound syntlhg&giis 2005
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, in order to use this systemin a nmultilingual node, an
exchangeabl e | arge-capacity storing di um such as an I C card, a CD ROM or
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 conposed of a system conprising plural LSIs and nenories, or one or
nore systemon- chips formed on a sem conductor device. Next, a voice
recogni tion operation and an actual situation when the voice recognizing
and transl| aginoeungene@mibivoi¢e.s 1 8 JUL 2005 35 enbodinent is applied to a
portable translatin wll be described hereunder. Fi 9is a

ﬁﬂnachine_ ¢ é}
flowchart illustdatig embagimentat Pbwabracousiis raedels rundentdiffgreathi ne
during overseas travel to detect in  adyance syrroundi ng voi ces and
announcenen{® IS RDIFEREALS a/6i CERIteR 1O ?hs°§6r Feies eNtings BaW g Rdchi ne
in an overseas air go&;, a ﬁain station ﬁ; t he Iike, in a vehi.cl e such as
an airpl ane2 §€NKRICE 4 586%@,%61%5@\ BrOYsHe mRdels, Are, Creaieghileei ng
bui | di ng, an [evjousl r ' coustic el qwi.r f enf orm ng
the transl Q‘EFBEd%&%n‘Ngﬁn%eﬁ@n%ge(??ctﬁg ‘aklgrlg 3? hgl wggm[%ﬂaete%r ot “the
nultidirecthgggl m cr ophone 803 or the
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 analysis unit

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.

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

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

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

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



di rectional m crophone 802 nounted on the portable translating machine,
stationary noise "B" at an arbitrary place is recorded at a tine n n%
announcenent voice is given (step ST901). Subsequently, an announc L7005
voi ce "A" when an announcenent is actually in progress is recorded by the
directional mcrophone 802, for exanple (step ST902). The announcenent

voi ce "A" contains substantially the same background noi se as the

previ ousl y-recorded noise "B". Subseq@dntly, the noise deletion wunit 812
subtracts the spectrum"B" of the signal representing the stationary noise
fromthe spectrum"A" of the announcenent voice signal on which the noise
i's superposed (step ST903). Subsequently, a spectrum"C' is obtained by
subtraction (i.e., spectrum"C'=spectrum"A" - spectrum"B"), and is stored

dat a base ool ngdonfi°BIAnc sieibRahlifed 167513908, AERBHAFE B2,
announcenent R GURTCRAr B weB;830, 2n8ad, JeibhREy Sféanég%éa'f@%l@ﬁﬁ. a8

perforns the shoriyd fsg?,rtérﬁﬁgqﬁn% rﬁ@giuyﬁllgn Iéewﬂler?sou rrﬁpt voi ce

spectrum"C' to per sound feature e ctio y5|s) and

al so to anmdaﬂemﬂnnpa@@gwlﬁr@%@@br(gwms%a%)ateal tétol ¥ sbh@erﬁ@éiel

l earning unit 826 creates an acoustic nodel on the basis of the voice

anal ysi s repfld dewitl lheguayegin, aasentaraieefotrhationeanigd833cqusi i ¢ nodel
with a code representing a word or a sentence, and then stores it into the

acousti ¢ nodehterice i fogmation &M%t BX3eps é‘ﬂ'r%@t)teantcg.al@ucmsnaryl8Mhand

showi ng a series of processes in
a sentence structure example dictionary (dictionary for
sentences) 835 which are designed to correspond to, e.qg.,
Japanese. The translated sentence is displayed on the screen of
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 voicé from the sound output
means 840.

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
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 LSls and memories, or one or more system-on-
chips formed on a semiconductor device.

Next, a voice recognition operation and an actual situation

when the voice recognizing and translation system of this



whi ch the portable translating machine with which a traveler travels
overseas perforns the voice recognition on announcenent voices to which bge
traveler listens in an air port or a train station, in a vehicle J bWl
airplane, a bus, a subway, a taxi or the like, or in a sightseeing
building. It is assuned that the travel er does not understand the neaning
of an announcenent nade in an air port or a train station, in a vehicle
such as an airplane, a bus, a subway, 38 taxi or the like, or in a

si ght seei ng buil ding. However, he can easily judge fromthe reaction of
fellow |listeners that the announcenent would be sonmething of interest to
him At this tine, the traveler turns on a swwtch of the portable
transl ati ng nmachine, and the stationary (i.e., background anbi ent) noise

"B" at variou l.aces, at a tine when there i S no_announcenent vgice is
recorded t nEBRAFITENt g 2pled 3P PR IPAIAINAEHA) MACHEBhIKE B { he
di rectional ,m cr.ggHoHe m)ént ed on the portable translating nachine (step
ST1001). Sﬂﬁ§8ﬂ t ?,reHﬂ fi't he announcement of interest actuall y starts,

on arnouncerent v 1 SpLRATISHPaI AR ALl aeaiora Ehe”
0 ectone! GGy | AcTUGHAS. BUor SHOORLUBSBMERL i, L1

si gnal fronhabsnéee@&fruahgg% Wicédaarr ReIHYRERMe B ¢8nAbdAébmigHter n xed

with the noise (step ST1 Thereafter, the short-time frequency analysis
I's perforngdices)t Wethspret poptable ttrhusmtAﬁgalmathe tiheapubveeséaonair

operation (i.e., spectrum "C'=spectrum"A" - spectrum"B") to
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
translation of announcement voices.

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

announcement voice spectral data into a large-scale

announcement sound data base 824, and in connection with these



performthe sound feature extraction (sound analysis) (step ST1004).
Thereafter, a section in which the desired voice exists is detected gyt iy
basis of the input waveform of the continuous announcenent voice (step
ST1005). Finally, the input voice is collated with the acoustic nodel of an
announcenent recognition target and a nodel of a word or a sentence so as
to detect a keyword or a keysentence. Fig. 11 is a diagramshow ng that an
acoustic nodel can be easily searche@®6in an acoustic collating process for
the digital data 813 of an announcenent voice which is obtained by renoving
noi se fromthe digital data 810 of an announcenent voice containing the

noi se. As nentioned previously, the overall noise is not perfectly 1 8 JUL
2005 38 renoved fromthe digital data of the announcenent voice which has

oS e, nd YRl AN e A RN Bt BT,
r eCogni zed, t*?“%qﬁié’%%a*%%f‘né%ﬁ%%'?*%é@?ﬁ%@b@%&%é?i@%@ﬂ?ﬁﬂﬁﬁ?@ﬁf'”‘ ’

. e . . Fig 11,
et er ence. i sPUfEhEARSISAURY €2 SAORTL Blp ShoRMInE MERodd | %ol ce
from which BRaREsisSofi RV tbred UricHif@niEhBice KpadtAhesenlty an acoustic
collating unit Tor performng acoustic collation, reference nuneral 1103
represents pepforfPUdkl eolmde f@aturBeerhstonr i canalygRy)aladd Odisbeps esent s

a judging unit, and reference nuneral 1105 represents an announcenent

acousti c nodelalyde dhei soismreredramdest qiséeb i 8T905). 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
then stores it into the acoustic model 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
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,
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

stationary (i.e., background ambient) noise "B" at various places at

a time when there is no announcement voice is recorded through



accordance wth every noi se environnment code. In the constituent elenents
of Fig. 11, the noise acoustic nodel 1103 and the announcenent VOig%‘ﬂHdﬁ&
1105 are contained in the acoustic nodel storing unit 819 of Fig.

Further, the acoustic collating wunit 1102 and the judging unit 1104
correspond to the acoustic collating unit 817 and the judging unit 818 of
Fig. 8, respectively. In this enbodi nent, as described above, the stationary
(i.e., background anbient) noise "B"gphen no announcenent voice is given
is recorded by the nmultidirectional or directional mcrophone nounted on
the portable translating machine before detecting a target voice to be
translated (in this case, an announcenent voice) (see step ST1001 of Fig.
10). At this tinme, in 1BJUL2005 39 the acoustic collating unit 1102, the
noise "B" is collated with various nodels stored in the noise acoustic

model 1103 the mediddinpetionapl mderophaing @htheoshationdersiaraphadiese "B is
generated. This recognition is perfornmed by identifying 0l se. environnent
code whi ch F@%&Qdoﬂoﬂé%tchoﬁﬁbf%etrw|§8”9061%Q|7'Be i'/ﬁ)t@é’l &P%E)equent ly, the
B b oS abRy SRR S, vy S
announcenent voi ce nbdel under the noise enviroeonnent gorresponding to the
Tent 111 ed SBraNABHRERMEIL0GR "des EPNERRTED SHESaRIaY (b RaThcament
Sear ched anBolbRY NOCLRFeTvEEre AOReL STanaRaRL &IV TR BhicEditRd.
For exampl e okB (8" E RoRBRgR mittop ROt 8025 lof PR TR 1 a
subway, it Byipgsy.cient for the
Subsequently, the noise deletion unit 812 subtracts the

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

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

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

keyword or a keysentence.

Fig. 11 is a diagram showing that an acoustic model 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

containing the noise.

As mentioned previously, the overall noise is not perfectly



acoustic collating unit 1104 to search only the announcenent voice nodels
under an "in-subway" noise environnent. Figs. 12A and 12B are di agrans
showi ng a situation where the portable translating machine is uge&djylalifh an
exanple of the external view of the portable translating nmachi ne
respectively. More specifically, Fig. 12A shows a situation where a guide
announcenent is nade with voice in a train station. A user who is a
travel er can recogni ze the translati oggcont ent of the announcenent through
the display and the sound output neans of the portable translating machine.
When the user wishes to translate the announcenent to, for exanple,
Japanese, because he 1 8 JUL 2005 40 is a Japanese person, the announcenent
will be translated into Japanese. Fig. 12B shows the external view of the
portable transl ati n? machine. In Fig. 12B, reference nunmeral 1201
represents térsonednfrasadineotdigital gata aef éhe ramsouncemenicoine wihiehr ef er ence
nunmeral 1202 represents a directional m crophone for detecting, .as an
anal og si gnBAs Beedi sebjrkieth tosthehMeisR S&MaViag RIqcess:tHeweayver dnn
station, in a vehicle such as an airplane, a, bus, a subway, a taxi or the
like or in HI8iBHGRSS ﬁéebﬂmsﬁ g, el t"éenlé,‘uFQq}tﬁﬁ:ﬁ RECHRES i on  speech or
a voice which is sgoken at .a l.ectu .Wpl ace. Referenc nugergill lio
represents aNRAMNCEMERL VOILR 'S 5?(?3 &he QIRPORSIZed. AGeardinglyy it the
surroundi ng, (i. €., hackground anbi en o] [0 voi ge.which is
announced  Weg 58 pOfG ThBIY 2V cEheplrbaR 0§ PRrgdnifede it dosdiole
ai rplane, apiss G UMY oidh tBXhgAltidi ot 4 affouide ek U iRECL ABEPUL! di ng.
in a surroundirng conversation Sspeech or ~ a volce Which s spoken at a
lecture pl aggisyarshviinrABhEEt! P8ribU§ places.
In Fig. 11, reference numeral 1101 represents the digital

data of an announcement voice from which noise is removed,

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

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

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

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

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



overall sound at that place when there is no target voice. Reference
nunmeral 1204 represents a sound output unit for outputting the translated
voice so that a user nay hear it, and it conprises a speaker or p@ggpbwge.
Ref erence nuneral 1205 represents a display for displaying the content of
the voice- translation result. Reference nuneral 1206 represents an |IC card
in which the acoustic nodel storing unit 819, the dictionary 820, the
granmar dictionary 821, the dictionar gfor word 830 and ‘the dictionary for
sentence 831 for the voice recognition and translation are install ed.

Ref erence nuneral 1207 represents an 1 8 JUL 2005 41 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
exanpl e of a display content which is obtained through the voice

recogni ti onthencddoustid aallatingy urie 11d2,athe noiseodBr' zisngodladed r eithl at i ng
machine. In Fig. 13, reference nuneral 1301 presents a display area of the
portabl e t rearédss i mgdede stoced ia the cwisecagaustiagmostall 110Bi th i s obt ai ned
by recognizing a_ voice which is announced in an air port or _train station,
in a vehi cleS0QNIZe & RIACAI (MNigAeeNWronnent) winerg the naise oB"tike |i ke or

whi ch 1o SEURRABOs TR tPEOBNAEE 4ncPerPEEELy D HeRsyitd A redistcogni red
o e e Aok S i, L thoeadh S B hABe SRR o 31
oSt 1S ARG S bR, S b Rale B4 Ma SRR . e
sentence. Ié'lationary noise "B "is recorded, subjected to predetermined

processing and then collated withén ‘announcement voice model

under the noise environment corresponding to the identified

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

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” noise environment.

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

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

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

the portable translating machine. When the user wishes to

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



addition, a partial area 1304 is provided to the display area 1301 to

di spl ay |nfornat|on on the translation such as a probability of the
translation, a translation success rate or the like. In this casé8 4Utelllh
transl ati on success rate is displayed on the partial area 1304. In addition
to the translation success rate, information on the type of original

| anguage before the translation may be displayed on the partial area 1304.
According to this enbodinent, there ca@ be provided a voice recognizing and
transl ation systemwhich is suitable for use in 1 8 JUL 2005 42 recogni zing
and translating 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 in
a sightseeing building, in a surrounding conversation speech, or a voice
whi ch is spoken | ect ure pl The present i.pventjon limted to
t he above df%@ﬂ%se RRISOYy it 5653988% ens ny'ﬁa?ebtéaﬁﬁl?z ayr’tt Pose
skilled in the art within the scope of the subject matter as distinctly

poi nted out Y2RENES&i ned in the cl ai ns. is needless to say that any such

oxampl o 11 the T8t SRETRFE T a@?ﬂﬂ?“é&%@e of R RontBEC RIS anc
transl ating systial GATRYG S9oE hefsgsﬁcg%mamgtwansx%bqwaﬂe dfts fHd'Pafyst em

102 and the translation systé wever, the recognl Ion system 101 and

the transl godyn of Y PokPBolen Yrap | amnt @A chih &, W&éfer@t‘dec?ltﬁﬁéﬂ‘hl as a

portabl e transl'ating machine while the study. system 102 may be nounted on

a devi ce havi2o® aepeésémiselay dimddivreapaictophone 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
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
in a sightseeing building, 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
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

dictionary for sentence 831 for the voice recognition and

translation are installed. Reference numeral 1207 represents an



storage device such as a personal conputer or the like. In this case, the
personal conputer and the portable translating machine are connecte& bo
each other, and the recognition systemand the study systemare ach 84V dlls o
supply the data fromthe nmask learning unit 117 of the study system 102 to
the sanple mask storing unit 111 of the recognition system 101.

Accordingly, the necessary data are stored in the sanple mask storing unit
111 of the recognition system 101, whkreby the portable translating 1 8 J U
L 2005 43 machine nay be freely used. Alternatively, the personal conputer
may be provided with at |east the character data base 115 while the other
constituent elenents are provided to the portable translating machi ne which
may be detachably connected to the personal conputer. Furthernore, in the

d enbodi i h . L ; . .
the T ecogni 1 ot Sph e, FEARHTY B34 e ORI IE SR ARERE, Vet em
828. o the§§se%ﬁ89mes’sﬂﬁﬁ RS "8@65¥éﬁ?ﬁ‘é8\96ic@”9eé£6nitfbha%ﬂ tion
system 828 Tay be provided 10 a conpact-size device such as a portable

transl ati ”gtrﬂﬁ%iﬁt'i‘@n"‘@rgeiﬁg'ﬁlgd%dy system 823 is provided to a relatively
| ar ge-capacity storing device such as a personal conmputer. In this case,

the personal conppigeri3ng ahhéx@epiedfeat digptdynidomdeABWHiBR R ®btaineerted to
each other, and the recognition system 801 and the study system 823 are

actuat ed sothaeugh shpplyiceheedagaitionomndchdramslatiohebynting portablé&26 of the
study system 823 to the acoustic nodel storing unit 819 of the recognition
syst em 101. resagnidingyland ttrenslatjoor etackina. lar &igt didseferenbe acmeralc nodel
storing uni1t38119p(r)£setr?t% 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

vehicle 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

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

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.

According to this embodiment, there can be provided a voice

recognizing and translation system which is suitable for use in



recognition system 801, whereby the portable translating machine nmay be
freely used. Alternatively, at |least the sound data base 824 nay be
provided to the personal conputer while the other constituent partg Jopyile
provided to the portable translating nmachine which is detachably connected
to the personal conputer. Furthernmore, in this specification, "nmeans" does
not 1 8 JUL 2005 44 necessarily nean a physical neans, but it may conprise
software which achieves the function4®f each neans. Further, the function
of one means or nenber nmay be achi eved by two or nore physical neans or
menbers, or the functions of two or nore nmeans or nenbers may be achi eved
by one neans or nenber. 1 8 JUL 2005 45 What is clainmed is: 1. A voice
recogni zing and transl ating systemfor recognizing a voice and translating

e vor e P at iy o EGARES SRS A SraRionbas R AErs: 2o
U CoRCRY Aot S, RIS, A SN Bl S5OKRK, & T0deL
ool ot o0, SrSPMACTR GIPUEYTOIRE €A oCSEREANT BILRG I R om vl °
uni t which gxiharidihgt ddiietEStiOh speech, or a voice which is spoken at a
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
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
system 103. However, the recognition system 101 and the
translation system 103 may be mounted on a compact device such
as a portable 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 ‘I'ike. In this
case, the personal computer and the portable translating machine
are connected to each other, and the recognitidn 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

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

the recognition system 101, whereby the portable translating



t he voice corresponding to the voice data fromwhich the noise data
renmoved by the first noise deletion wunit; a nodel |earning unit which
creates an acoustic nodel fromthe feature of the voice extract qdﬁcﬁm
sound analysis unit; and an acoustic nodel storing unit whi 5
t he acoustic nodel created by the nodel learning unit in connection
the noise renoved fromthe voice data by the first noise deletion un
b) said recognizing and translating ugagt conprises: a second noi se del
unit which renoves noise data corresponding to noise fromvoice data

first

representing a

extracts a feature of the voice corresponding to the voice data from
the noise data is renoved by the second noise deletion wunit; a voice

ctor i ng ani st BeSE b8 TeflcuEeR, BBl ot S G BRI BTy
extracted b@‘%ﬁéebgggiﬁ%w s&i%@r%ng%ygg{she%%?@mgﬁt H%ﬁ%%%#%ﬁ E%O‘Igg‘gﬁst

second

noi

model to reﬁl%ggitﬁ&té@n%’tw&‘?it Q%%ﬂ& Hre g)QQ\?idegf’gﬁ tm@rﬁéﬁéb%‘ uni t

transl at es wor

S Or sentences are C e 'voi ce recogni

MPOSE

said  voi ceyrgRklatfig'dndBhine which may be detachably connected to the

personal computer.

Furtherrhore, 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
translation 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
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

- 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

translating machine which is detachably connected to the

personal computer.

Furthermore, in this specification, “means” does not
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2. A voice recognizing and translating system according to claim1, wherein
a result obtained by said translation unit is at |east output as characters
by a display device, and an original |anguage text conposed of M?quLQMS
sentences before.being translated, and a |anguage text conposed of words or
sentences after being translated, are displayed on the screen of said

di splay device. 3. The voice recognizing and translating systemas clained
inclaim2, wherein the.result contains at |least one of a translation rate
representing the precision of the translation, or the type of |anguage. 4.
A voi ce recogni zing and transl ating systemfor recognizing a detected voice
and translating the voice into words or sentences, conprising: a voice
menory whi ch stores voice data representing the detected voice; a noise

del etion unit which renoves data corresponding to noise fromthe voice
data; a sountectsariipsmedn e pHysicsl nigarnst ut riommalyl cbnipidse nevfiware
renmoved by said noise deletion unit; a first sound analysis unit which
extracts thavhieht achiefes aheofurecton rafspacHi npans.t rerthairc eheafunctiomed in
said sound data base; a nodel learning unit which creates an acoustic node
from t he anafyene meamst onfmeaiberf mayt gsoanloliemdl byi two wti moranphysicat i ¢

nodel storing unit which stores the acoustic
means or members, or the functions of two or more means or

members may be achieved by one means or member.



nodel ; a second sound analysis unit which extracts the feature of the voice
corresponding to data which are obtained by renoving the data representing
noi se fromthe voice data of the voice; 1 8 JUL 2005 47 a voice cop ljpt o9
unit which collates the voice data obfained by said second sound anal ysis
unit with the data of the acoustic noutls stored in said acoustic nodel
storing unit to recognize the detected voice; and a translation unit which

t rans| at esWhvadr diss orlabme@ntes which are conposed of the detected voice
recogni zed by said voice collating unit; wherein said voice recognizing and
transl ating system véiceherecognizsng aansd att e Vatrbmdpt sydtoemat fon

equi pmrent Fevddigi AihEXxh ebakes@idger gyl Heingnegh@ vpetkallnt d Miswdat i on
equi pnent d&ﬂéghﬂéh@ggﬁi Yisf@ynected to said stationary-nmount type

i nformation equipnent mhereln sai d sound data base, said first sound
analysi s uglt and Eﬂf& %h%'r%l‘éﬁ' tuAsie Py d §'e ér? éf?é .
stationary- ngugbskxge @_ rm% &nm $n§93h sgn xternal oral?_le devi ce
cont ai ni ng sah I e i ConsStituem ¢ nts
bei ng provi d¥ lFB saff° 8??58 Pﬂfo?ﬁﬁ??%ﬁ =5 U|%ne tic€s5, u%%%QN(ﬁP
recogni zi ng 2RGUBFARsMREEAg ¥PSEEM Y or recogni zing a detected voi ce and
translating the voice into words or sentences, conprising: a voice nmenory
whi ch st or®s saidtaekiust iepredehtdereraeion unit comprises:

a first noise deletion unit which removes noise data
corresponding to noise from voice data representing a
voice for an acoustic model;

a first sound analysis unit which extracts a feature of
the voice corresponding to the voice data from which
the noise data is removed by the first noise deletion
unit;

a model 1learning unit which creates an acoustic model
from the feature of the voice extracted by said first
sound analysis unit; and

an acoustic model storing unit which stores the acoustic
model created by the model learning unit in connection
with the noise removed from the voice data by the first
noise deletion unit; and

b) said recognizing and translating unit comprises:

a second noise deletion unit which removes noise data
corresponding to noise from voice data representing a
voice to be translated;

a second sound analysis unit which extracts a feature of
the voice corresponding to the voice data from which
the noise data is removed by the second noise deletion
unit;

a voice collating unit which selects one acoustic model
from said acoustic model storing unit based on the
noise data removed from the voice data by the second
noise deletion unit, and collates the feature of the
voice extracted by said second sound analysis unit with
the selected acoustic model to recognize the voice; and



detected voice; a noise deletion unit which renoves data corresponding to
noi se fromthe voice data; a sound data base which stores the data from
which the noise is renoved by said noise deletion unit; a first sound
anal ysis unit which extracts the feature of a voice correspondlﬂ@-ﬂﬂ-mmé
voi ce data stored in said sound data%fase; a nodel |earning unit which
creates an acoustic nodel fromthe analysis result of said first sound
anal ysi s aintkranaba@&oustui hogdli chi Of +dgs Luit d s WhicgldsSt 6F esdriteranaust i ¢

nodel ; a sec@REcEOWNL arInpysediNbE Wheh wildeackecbhaikeat upg fid he voice
correspondlngogged@gglg@hﬁg ahetobtai ned by renoving the data representing
noi se fromthe voice data of the v0|ce 1 8 JUL 2005 48 a voice collating

unit which c9 Il at es VOi b ngg al ysis
unit with t({1ce0[r§ata\; eceggfl%geé%r?lc? o %%é_esi ?n%lga%t:% ¥ Sﬁi{rméel
storin n n e “det GeT e olc § t n whi ch
Cronslote 'm%’lf :E Izéﬁcéss Shi dfagt Z%%%bfseasofcktarfea SRR BY Vi co.
recogni zed 5P %%MQFW&E%E Bt I%Flﬁéﬁg_??l WABPERASs &R CmeIRPSes! ffapt ed to
store firNORAH ceCHat BENEBRFESpoRGILRT S 0 REING sttyanesatadwhi @rdg a

surroundi Agnavsigse texsupemposed of avardsyerr voereenoehe aféesgmeiay
translated, are displayed on the screen of said display

device.

3. The voice recognizing and translating system as
claimed in claim 2, wherein the result contains at least
one of a translation rate representing the precision of
the translation, or the type of language.

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

a voice memory which stores voice data representing the
detected voice;

a noise deletion unit which removes data corresponding to
noise from the voice data;

a sound data base which stores the data from which the
noise is removed by said noise deletion unit;

a first sound analysis unit which extracts the feature of
a voice corresponding to the voice data stored in said
sound data base;

a model 1learning unit which creates an acoustic model
from the analysis result of said first sound analysis
unit;

an acoustic model storing unit which stores the acoustic
model;

a second sound analysis unit which extracts the feature
of the voice corresponding to data which are obtained
by removing the data representing noise from the voice
data of the voice;



and transl ated, and second voice data corresponding to a second voice
conposed of the surrounding noise. 6. The voice recogni zing and translating
systemas clainmed in claim5, wherein said noise deletion unit ﬁgﬂﬁgr@@
the first voice spectral data of the first voice data with the s d ! ice
spectral data of the second voice dat% to obtain spectral data
corresponding to the data fromwhich the noise is renoved. 7. The voice
recogni zi ng &dcer assllatthggsyshetn athiad aicedd aitescl ahe 6voider elatsai d
sound data bapeashefedyt hgaidr Sectprris@indabaaageikhansecendnspaed ral data
whil e associ ghtAg dihetpantadblidt £achodetiRerstSredhanvokgedr ecRaM g and
translating syaktensgsrisbaiBd kB chabBhizeWRaeehRteaitdsacRMeld;C a5l | ating
unit collates the noise spectral data of a surrounding noise wth the data
of & noi se, agusLic. el ot aiagd Ont%??s%g@%ésw f-ddheceqond spect ral
ata, these a. berng _ obtain %{)e orena a_pl.ace ere.a voi.ce to be
recogni zed awg}gpaﬁgleatc&ﬁnposselgﬁ ti%e %g Ceﬁgoﬁﬁﬁffenéectoﬁénﬁfﬁg B noi se,
and col | at esSfhE VBLEE Sﬁtlélazifmghéml\%i ce to be recogni zed and transl ated
with the data of the acoustic nodel of the first voice data which is
det er ni nedhaxsimdi $§itdo VRd CeypEeePInbrERg tard edyransbugmai mystem voi ce.
9. A voice réuvoghezi ngcandrisaas| at i ngtstsitemfyormourdr ognirdiamed: idet ect ed
voi ce and tragalipienyg thevingcen i rixtexrads stogsanktendesiceonpandi rg: a
voi ce nmenorypphteablet oiasovrakneeoat aguepmesent whdchhe is detachably
connected to said stationary-mount type information
equipment, and wherein said sound data base, said first
sound analysis unit and said model learning unit are
provided to said stationary-mount-type information
equipment, said external storage device containing said
sound data base, and all remaining constituent elements
being provided to said portable information equipment.

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

a voice memory which stores voice data representing the
detected voice;

a noise deletion unit which removes data corresponding to
noise from the voice data;

a sound data base which stores the data from which the
noise is removed by said noise deletion unit;

a first sound analysis unit which extracts the feature of
a voice corresponding to the voice data stored in said
sound data base;

a model learning unit which creates an acoustic model
from the analysis result of said first sound analysis
unit;

an acoustic model storing unit which stores the acoustic
model ;

a second sound analysis unit which extracts the feature
of the voice corresponding to data which are obtained
by removing the data representing noise from the voice
data of the voice;



detected voice; a noise deletion unit which renoves data corresponding to
noi se fromthe voice data; 1 8 JUL 2005 49 a sound data base which stores
the data fromwhich the noise is renoved by said noise deletion ?@fULﬂmﬁ
first sound analysis unit which extracts the feature of a voice
corresponding to the voice data storedt8 n said sound data base; a node

| earning unit which creates an acoustic nodel fromthe analysis result of
sai d firsta seondeanabydasingnitnian vacalst colidadels sthei ngoimet detach stores
t he acousti cobtiadaed dysesand sedathdanadyrsd sanailiyswei anext waehs gHe feature
of the voi cedgear esporldentadsusioi@ wadel sarecobéai ned shydr erauditid he data
representingmpaksestbeimghanvei €e r@@b%n@&etBﬁevab%%btédVQbﬁ%egobh@tlng unit
whi ch collates the voice data obtained by said second sound anal ysis unit
with the Jdatg, HElE\E?ogC%HCM@?J Se 54 f éé‘ SRACOHS e diRAS] storing
unit to I’ECOQHI CC')teedd VOé lﬁh a cte Oi‘t Ieor%'elém nlzedc

transl ates morﬁ or se ar e conposed of -t hé “Géreé&ed Yoi ce
recogni zed b§3* 8198|88 gS?FE?lHBlGnl wherein said voi ce recogni zi ng and
translatin g ysten1 further conprises a statlonary mount type information

equi pment HE Pkt BERArYsi6r AfeRfeA ¢ sfra 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 composed of the surrounding noise.

6. The voice recognizing and translating system as
claimed in c¢laim 5, wherein said noise deletion unit
compares the first voice spectral data of the first voice
data with the second voice spectral data of the second
voice data to obtain spectral data corresponding to the
data from which the noise is removed.

7. The voice recognizing and translating system as
claimed in claim 6, wherein said
sound data base stores the first spectral data and the
second spectral data while associating the same with each
other.

8. The wvoice recognizing and translating system as
claimed in claim 7,wherein said acoustic collating unit
collates the noise spectral data of a surrounding noise
with the data of a noise acoustic model obtained on the
basis of the second spectral data, these data being
obtained beforehand at a 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 model of the first voice data which is
determined according to the type of noise, thereby
recognizing the voice.

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

a voice memory which stores voice data representing the
detected voice;

a noise deletion unit which removes data corresponding to
noise from the voice data;



portabl e information equi pnment which is detachably connected to said
stationary-nount type information equipnent, and wherein at |east the sound

data base is provided to said external storage device of said 18 JUL 2005
stationary-nount-type informati on equi pment while all renaining constituent
el ements are provided to said portabl® information equipnent. 10. A voice

recogni zing and translating systemfor renoving noise data corresponding to
noi se from vebuad daita repsesehtiichy storaputhy oidee asof Asmt ahdxhr atie a
feature of theidei ¢e eembesdobg k@ itonbhieevdetetdahnauniem which the noise
data is renoved and a feature of the noise corresponding to the noise data,
creating ap raAcOUsibendgdrh1pBikhankasipieh kheheakurgofirddg,0ife and
the feature of Lhe NQI36.eRERONZING EndeWhYciNBUL, LRGSR O P& pns! at ed

on the basis h 0 IL.c nodel, and translating words or sentences
constitutingS8Pﬂé ggggg%?%gd voice, including: 1 8 J UL 2005 50 a second

sound anal ysi s .unit_ which extracts a.feature of the newy i|nput vaice to be
transl ate aﬁ‘&d@Et rERIEEI f gt eWBE Choi SeEre hémneﬁ\ﬂ:‘?ughbﬁt “\‘Rﬁege; a

voi ce col | at FRgMutiie iiehyebt | apeslEnet exaift f H¥sth&éouRewW AR nfsiks voi ce
extract ed byuBard second sound analysis unit with the acoustic nodel
corresponding to the feature of the noise extracted by said second sound
anal ysi s wn tatoustetognodelt ke ordwlgy umputwivibtlcestowber ehe adabddterent
acoustic nodmbdes;created for a

a second sound analysis unit which extracts the feature
of the voice corresponding to data which are obtained
by removing the data representing noise from the wvoice
data of the voice;

a voice collating unit which collates 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

a translation unit which translates words or sentences
which are composed of the detected voice recognized by
said voice collating unit;

wherein said voice recognizing and translating system
further comprises a stationary-mount type 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 at least the sound data base is
provided to said external storage device of said
stationary-mount-type information equipment while all
remaining constituent elements are provided to said
portable information equipment.

10. A voice recognizing and translating system for
removing noise data corresponding to noise from voice
data representing an input voice so as to extract a
feature of the voice corresponding to the voice data from
which the noise data 1is removed and a feature of the
noise corresponding to the noise data, creating an
acoustic model on the basis of the feature of the voice
and the feature of the noise, recognizing a newly input
voice to be translated on the basis of the acoustic
model, and translating words or sentences constituting
the recognized voice, including:



feature of the input voice indicative of a sane input voice if the feature
of the noise differs; and a translation unit which transl ates wordg gosyL 2009
sentences constituting the newy input voice recognized by said voice

collating unit.
50

a second sound analysis unit which extracts a feature of
the newly input voice to be translated and extracts a
feature of noise of the newly input voice;

a voice collating unit which collates the feature of the
newly input voice extracted by said second sound
analysis unit with the acoustic model corresponding to
the feature of the noise extracted by said second sound
analysis wunit to recognize the newly input voice,
wherein a different acoustic model is created for a
feature of the input voice indicative of a same input
voice if the feature of the noise differs; and

a translation unit which translates words or sentences
constituting the newly input voice recognized by said
voice collating unit.



