1 IMAGE ESTIMATING APPARATUS, IMAGE PROCESSING APPARATUS AND PROGRAM
BACKGROUND 1. Technical Field The present invention relates to an image estimating
apparatus, an image processing apparatus and a program. 2. Related Art A technique for
performing character recognition to set a proper thi(l,‘:ﬁness as the thickness of a hiding marker for
character region information has been disclosed in Patent Document 1 (JP-A-10-91768). An image
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region and sets a rectangular region concerne Image processing based on esignated width
has been disclosed in Patent Document 2 (JP-2ROGRIBYVBO0).

BACKGROUND
1. Technical Field

The present invention relates to an image estimating apparatus, an image processing
apparatus and a program.
2. Related Art

A technique for performing character recognition to set a proper thickness as the
thickness of a hiding marker for character region information has been disclosed in Patent
Document 1 (JP-A-10-91768).

An image processing apparatus which designates an arbitrary width between a
document region and a marking region and sets a rectangular region concerned with image
processing based on the designated width has been disclosed in Patent Document 2 (JP-A-07-
203180).

An image processing apparatus which applies predetermined processing to a region
surrounded by a bounding rectangle around an additional image which is a line image or a

closed loop image has been disclosed in Patent Document 3 (JP-A-2006-133960).

SUMMARY
An object of the invention is to provide an image estimating apparatus, an image
processing apparatus and a program for accurately estimating the type of an image contained
in a designation region.
[1] According to an aspect of the invention, an image estimating apparatus includes:
a forming unit that forms a reference frame with a size determined uniquely in accordance
with a size of a recording region where an image is recorded; and an estimating unit that
estimates a type of a single image based on a size of a bounding frame around the single image
and the size of the reference frame formed by the forming unit, the single image being a target
of type inference in an image contained in a designation region in a recording region image
which is an image indicating the recording region where an image is recorded.
[2] In the image estimating apparatus according to [1]: it may be that the estimating
unit estimates a fact that the single image as the target of type inference contained in the

bounding frame is a character image expressing a character when the bounding frame is



An image processing apparatus which applies predetermined processing to a region surrounded by a
bounding rectangle around an additional image which is a line image or a closed loop image has been
disclosed in Patent Document 3 (JP-A-2006-133960). SUMMARY An object of the invention is to
provide an image estimating apparatus, an image pchessing apparatus and a program for accurately
estimating the type of an image contained in a desighation region. [1] According to an aspect of
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character i ' aati ion. [4] In the image estimating apparatus according to [3]:
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it may be e forming Unit furth&r forms a table inference reference frame with a larger size than
the size of the reféldndbefiamge it imhge axtimaatingcapidaratis [firtHanap bpHseshe grammginmage
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estimated by the estimating unit and which detects a grating image including the detected line
segment dsaedhstiest membergvimaiiosifeteypanmrised cteciéd gand ghaletstimsting Unhiflrther
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indicating a table when both a first condition and a second condition are satisfied, and estimates a fact
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conditions is not satisfied, the first condition being a condition that a size of the grating image detected
by the gratifignisRsgelaetdatiigunimskypstantipigeagarindsa sptdcomtaac apgiothfomdptenefetehiee
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contained in a region surrounded by a contour of the grating image detected by the grating image
detecting eftinates a fact that the non-character image region is a general image region containing a

general image expressing another image than the character image and the table image when at
least one of the first and second conditions is not satisfied, the first condition being a condition
that a size of the grating image detected by the grating image detecting unit is substantially
equal to a size of the table inference reference frame formed by the forming unit, the second
condition being a condition that character images are contained in a region surrounded by a
contour of the grating image detected by the grating image detecting unit.

[5] In the image estimating apparatus according to [4]: it may be that the table
inference reference frame is a rectangular frame with a size determined uniquely in accordance

with a vertical length and a lateral length in the recording region.



[5] In the image estimating apparatus according to [4]: it may be that the table inference reference
frame is a rectangular frame with a size determined uniquely in accordance with a vertical length and a
lateral length in the recording region. 3 [6] In the image estimating apparatus according to any one
of [1] through [5]: it may be that the single image is an image formed from a set of continuous specific
color pixels. [7] In the image estimating apparatus according to any one of [1] through [6]: it may be
that the reference_ fr is a rectangular frame with a size.determined uniguely,in accordance with a
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character images in the designatiof region; when tfie estimating unit’estimates the fact t
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character images when an occupied quantity of ch@ acter images in the designation region 4
[10] In the image processing apparatus according to [9]: it may be that the estimating

unit estimates a fact that the single image as the target of type inference contained in the
bounding frame is a character image expressing a character when the bounding frame is
included in the reference frame formed by the forming unit, and estimates a fact that the single
image as the target of type inference contained in the bounding frame is another image than a
character image when the bounding frame is not included in the reference frame formed by the
forming unit.

[11] In the image processing apparatus according to [10]: it may be that when the
estimating unit estimates the fact that the single image is a character image, the estimating unit
further estimates a fact that the designation region is a character image region containing one
or more character images when an occupied quantity of character images in the designation
region is not smaller than an occupied quantity of one or more images other than the character
images in the designation region; when the estimating unit estimates the fact that the single
image is another image than a character image, the estimating unit further estimates a fact that
the designation region is a non-character image region containing one or more images other

than character images when an occupied quantity of character images in the designation region



is smaller than an occupied quantity of one or more images other than the character images in the
designation region; and the hiding unit hides the character image region estimated by the estimating
unit after shaping the character image region into a predetermined shape to embrace the character
image region in the specific region, and hides the specific region contained in the non-character image
region estimated by the estimating unit by a hiding method corresponding to the type of each image
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both a first condition and a second condition are satisfied, and estimates a fact that the non-character
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region surrounded by a contour of the grating image detected by the grating image detecting unit; and
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detecting unit whig ciﬁtﬁfé%ﬂa@[reeﬁﬁeegm lippsRAMERLIARL the MON-EAACR iMRYS"RHAhe
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detecting unit; and the hiding unit hides the character image region estimated by the estimating unit
after shaping the character image region into a predetermined shape to embrace the character image
region in the specific region, hides an entire region surrounded by a contour of a cell contained in the

grating image detected by the grating image detecting unit and contained in the designation region,
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[15] In the image processing apparatus according to any one of [12] through [14]: it may be that the
table inference reference frame is a rectangular frame with a size determined uniquely in accordance
with a vertical length and a lateral length in the recording region. [16] In the image processing
apparatus according to any one of [9] through [15]: ittmay be that the single image is an image formed
from a set of continuous specific color pixels. [17] In the image processing apparatus according to
any one oal[lgkthro&igh[ [116L lel) Otththe re[eren ram IS a rec(% r fraailrrréeSa ifle dsrazne
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uniquely i % he estimating unit. With the configuration of any
one of [1], [9 é? é}ﬁ?(? lql%liib gls?g g{ﬁ)@%% zgﬁl{an effect that the type of an image contained in a
designation regidﬂi‘iddin iﬂeeemngetweaseme@pammiﬁammdirimtméléése whgrectiiereths dotpiogided
such a copfigugatin faha IPlerRosriame viba e dsleunine ynigrelvdnaGeaidanse g fdne
size of a recording region w ere an image Is recor is forme e type of a single image Is
estimatedrbiesentoiranecsithe afnagd processing apparatus further comprises a grating image detecting

unit which detects a specific color line segment from the non-character image region estimated

by the estimating unit and which detects a grating image including the detected line segment
as a constituent member when the line segment is detected; the estimating unit further
estimates a fact that the non-character image region is a table image region containing a table
image indicating a table when both a first condition and a second condition are satisfied, and
estimates a fact that the non-character image region is a general image region containing a
general image indicating another image than the character image and the table image when at
least one of the first and second conditions is not satisfied, the first condition being a condition
that a size of the grating image detected by the grating image detecting unit is substantially
equal to a size of the table inference reference frame formed by the forming unit, the second
condition being a condition that character images are contained in a region surrounded by a
contour of the grating image detected by the grating image detecting unit; and the hiding unit
hides the character image region estimated by the estimating unit after shaping the character
image region into a predetermined shape to embrace the character image region in the specific
region, hides an entire region surrounded by a contour of a cell contained in the grating image
detected by the grating image detecting unit and contained in the designation region, and hides

an entire region surrounded by a contour of the general image region estimated by the



bounding frame around the single image and the size of the formed reference frame, the single image
being a target of type inference in an image contained in a designation region in a recording region
image indicating the recording region where an image is recorded. With the configuration of any
one of [2] and [10], it is possible to obtain an effect t%at whether each image contained in the
designation region is a character image or not, can be estimated accurately, compared with the case
where theégtiis Q[Oté)ﬂ%\/ided such a configuration that the single image as a target of type inference
containedin the B unéltl'ng frame is estimated to be a character image expressing a character when the
bounding frame id Mdudee imipe pedecssiog fppamtandcthatiihe single imagé B h taxgethof Iy pat
inference contained in th unding frame is estimated to be another image than a character image
e the B0 e o T SR e e o S U P B B e
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the non-character image region Is a table image regiofT or a general image region canbe estimated
accuratelyhesargsaiefd ypthitfeseogse where there is not provided such a configuration that a table
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image region and detects a grating image including the detected line segment as a con
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region surrounded By the contour of the gratingimage detected by the grating imiage detecting unit.
With the configun{aﬁ&n%ﬁmn@ cﬁmfs}lahdsm},_ﬁfiémowgpéi@@,@mﬂgamgﬁwqhat YRR tive
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[16], it is possible to obtain an effect that each single image can be separated from the recording

region sindineotpaidionitn gacred sboyiHer el dqsnnst rsieteaee) isaes dhopiigly anogamsttbid single
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a COﬂfigUrﬁ@ﬁ’ﬂ?ﬁiﬁ%‘é&f@@gﬁﬂﬁ%gﬁmﬁﬁ A "eCclARaYIRNEAME WL SIZREIRIEHBIRGS HAIGHERLIN
accordance with a vertical length and a lateral length'in the recording region.
uniquely in accordance with the type estimated by the estimating unit.
With the configuration of any one of [1], [9], [19] and [20], it is possible to obtain an
effect that the type of an image contained in a designation region can be estimated accurately,
compared with the case where there is not provided such a configuration that a reference frame

with a size determined uniquely in accordance with the size of a recording region where an

image is recorded is formed and the type of a single image is estimated based on the size of a



With the configuration of any one of [8] and [18], it is possible to obtain an effect that the type of each
image contained in the designation region can be estimated simply, compared with the case where
there is not provided such a configuration that the bounding frame is a bounding rectangular frame
around the single image which is a target of type infeyence. BRIEF DESCRITPTION OF THE
DRAWINGS Exemplary embodiment(s) of the present invention will be described in detail based

on the following figrcs, wherdini Fig, 43,8 configuiationview,showing anexample of spnfigusation of
an image processing apparatus and a |mag% reading apparatus according to an embodimert; Fig. 2
is a block idiageabeispowingeanc xapwpia fofarefigupationagt icpoataed parh afeaizedeotricegystem i the
image pror%ecz(s)%ril a ratus aclcng{l%liar}glto the emhodiment: Fig. 3 is a flow chart sggg{ving an example

of a processng How 1o ﬁrlléiiar% processggthe recording regioh where an 1mage is recor:

With the configuration of any one of [2] and [10], it is possible to obtain an effect that
whether each image contained in the designation region is a character image or not, can be
estimated accurately, compared with the case where there is not provided such a configuration
that the single image as a target of type inference contained in the bounding frame is estimated
to be a character image expressing a character when the bounding frame is included in the
reference frame, and that the single image as a target of type inference contained in the
bounding frame is estimated to be another image than a character image when the bounding
frame is not included in the reference frame.

With the configuration of any one of [3] and [11], it is possible to obtain an effect that
what type of the image contained in the designation region can be estimated with high
accuracy, compared with the case where there is not provided such a configuration that when
the single image is estimated to be a character image, the designation region is estimated to be
a character image region containing one or more character images when the occupied quantity
of character images in the designation region is not smaller than the occupied quantity of one
or more images than the character images in the designation region, and when the single image
is estimated to be another image than a character image, the designation region is estimated to
be a non-character image region containing one or more images other than character images
when the occupied quantity of character images in the designation region is smaller than the
occupied quantity of one or more images other than the character images in the designation
region.

With the configuration of any one of [4], and [12] to [14], it is possible to obtain an
effect that whether the non-character image region is a table image region or a general image
region can be estimated accurately, compared with the case where there is not provided such a
configuration that a table inference reference frame with a larger size than the size of the
reference frame is formed, the non-character image region is estimated to be a table image
region including a table image indicating a table when both a first condition and a second
condition are satisfied, and the non-character image region is estimated to be a general image
region including a general image indicating another image than the character image and the
table image when at least one of the first and second conditions is not satisfied, the first

condition being a condition that the size of a grating image detected by a grating image



program according to an embodiment; Fig. 4 is a schematic view showing an example of a state
where a plurality of character images are contained in a designation region; Fig. 5 is a schematic
view showing an example of a state where a plurality of character images and a general image are
contained in a designation region; and Fig. 6 is a,schematic view showing an example of a state
where a plurality of character images are contained in a designation region. DETAILED

DESCRIPTION A1 efbpdiment of he ipvertion wil be descrined below in detail by wav. of,
example with reférence to the drawings. ig. 1 shows an Image processing apparatus

accordingitoagft seribodithdettdn thigamd adipe nchpags dread comglitercsageachassthe imageent
processing, apparals 1, The, Image prpcessing apparas 0 s ot imited herelo; £prexapple. a
micro-computer may be USed alteF Ie]flltlvely. ny apparatus mayabeyusqeé as the’image processing
apparatusihiforasdomefasitbe apparatussiecpndvidediiith keognputedsapeatiiet ahexetertingagdsidirg
process praogram which will be described later. s shownin Fig. 1, an i reading apparatus 11
s conmect ST L ML seiot SRREHAZE o Bl capgNHHE Uil A HASCCERY NERRAE -
conveyanosggertieactidgamitan image reading portion 14. Incidentally, the document conveyance

portion 12 and thg;i e reading portion 14 are cppnect g each otherky a connecti ion 16.
The document cré?\{/{gsg%ggr%dﬁltl%ﬁ ‘10 can {)l@%% 8ﬁﬁlﬂea8§ rll%e)Jét%hs ﬂ))grst%%brllgj).{g g%?%gl t%nr%ci;{c/ee%)g é‘?ge to or
away fronwitethien dlge readingasontionagd rv¢enishetadeumegy oaneeryercgeportiomaeise@tatednso as

. the | : ion 1 ! . : 11 be. descri ror i
exposed. D B R e PRS2
P each habiighentihlagefeenwadedeoenecrfoording regiomgulirelidoctmighis $zpldeethonethendgatiment
holder 20. ' - I C th 24.
Aner eact e R B e B ot reacing
position of the in&dé thadionfigordibon afappains 66 canddyahoe roheos3ebntd abimmge eésotdédton

ggﬁvﬂfe %Bﬁﬂesﬂl%?é‘ RdR B%as%v\ﬁéfﬂ% m%g%h%ef@gmgiﬁ %%To?l%ﬁﬂﬁﬁ%%ﬂ@%ﬁ%ﬁhdﬂy&{&d toa
y portion 3 plac on a downstream side of the document readirig position In the conveyance
direction. where there is not provided such a configuration that the single image is an image formed
from a set of continuous specific color pixels.
With the configuration of any one of [7] and [17], it is possible to obtain an effect that
the type of an image contained in the designation region can be estimated simply, compared
with the case where there is not provided such a configuration that the reference frame is a
rectangular frame with a size determined uniquely in accordance with a vertical length and a
lateral length in the recording region.
With the configuration of any one of [8] and [18], it is possible to obtain an effect that
the type of each image contained in the designation region can be estimated simply, compared
with the case where there is not provided such a configuration that the bounding frame is a

bounding rectangular frame around the single image which is a target of type inference.

BRIEF DESCRITPTION OF THE DRAWINGS
Exemplary embodiment(s) of the present invention will be described in detail
based on the following figures, wherein:
Fig. 1 is a configuration view showing an example of configuration of an image
processing apparatus and an image reading apparatus according to an embodiment;
Fig. 2 is a block diagram showing an example of configuration of important part of an
electric system in the image processing apparatus according to the embodiment;

Fig. 3 is a flow chart showing an example of a processing flow in a hiding process



10 On the other hand, the image reading portion 14 has the transparent platen glass 32 on which
each document P is placed. The aforementioned document reading position is located on an upper
surface of the platen glass 32. A light source 34, a first reflecting mirror 36, a second reflecting mirror
38 and a third reflecting mirror 40 are provided on a BJWer side of the platen glass 32 in the document
reading position. The light source 34 radiates illumination light toward a surface of the document P.
The first refl(()acrteilplgarglcigrr%r 36 Cr)ea%eévegogegl%cttipn light reflected on the surface of the document P. The
second reWegtlng mirror 38 behds the direction of movement of the reflection light going out from the
first reflecting mikigr 36s T kehthiratikeflestingomingnd @xartpler dfensisttheldire atignrofitmovehenttef the
reflection {i Qt oinefgcoug{oerg itrrlle gecon iE)%fleectin mirror 38 to another direction. The image
reading por 61 14 Turther has alens %&E} andragffé t detecting portion 44 provided with a large number
of photoelectric dopvaisiondensors amarshed ingoneeample afligbtireediving plufabey thecbafacTére
image readir%geg%r&{)g 1eé}léeafi\(ils an igrrweaggn(ggf:%r l%da estp%%yor}‘lar%eigf ,tg% ocument P while the image
is divided Iintd’a large oy er%lfaglxels an cflecompose into reséecr%ive OB color components by the
light detecting pdrtnid 4stancheomacmarmehdhan ghen ieflecplerlight aeflebted bylthelthirof dfieating
mirror 40 is focused on the light-receiving surface of the light detecting portion 44 by the lens 42.
Although én}flég?eeggé:r?{l fg}ﬂﬁ(%nu%g%slgg i 8qiggef$[1%%urce 34 in the embodiment, the light source 34 is
not limited thereto. Any other light source such as LEDs (Light Emitting Diodes) arranged along a
direction intersecting with the conveyan ili i nt P may be used alternatively.
Although a CCD (Charge Coupled Devi% fé%eﬁé%gg)f?glsﬁﬁg :?ﬁ[he light detecting portion 44 in the
embodiment, theAighmbetdotiang pbOtiomadnisomowiiinite datwerbed. belemiatidethi] Anywathef salitsiate

image se fghgrgt%}@%%s%cgﬂ@&%%g?s (Cc_)mplementary_ MetaI-Qxide Serr_miconductor_) image sensor
may be used. In the image reading portion 14 according to this embodiment, the light source 34,

the first reflectind’girtoh®g/sthe seeghpresfisttiggppiaronsa ad trdingitg tbfteotibgdmeat. 40 ghes moved
along a diregti I in ki irectl ite ther iNngly, W

ocment o O e OO Yo A et
documentproiss piageapparahis UPpie rsi rfanicedf trsatxp dsec pianele glasEcao-camimggenacbedessdn a

recording 0N rf ngd [ ichis a
curtace o e e A P e bt e
documentappdragiscli armadere mitartisetightes supedls pfthectinsing iidviineg miverss Gregease sdrdh
reflecting Mgk 38.280.iNE third reflecting mirror 40 11 are moved along the direction of the arrow A
while illumination light emitted from the light source 34 is radiated onto the document P. Fig. 2
shows an exampfe offeorifigardtien bf imponegs peadiviaapsieette sylstencimusetpthdge throd@sging
apparatus, 0 Aceprding i erRIMAR! AR SGWRREL PrilS IBRGGAOCSRYOM APRAIABYS 10
includes a CPU (Central Processing Unit) 10A, an RAM (Random Access Memory) 10B, an ROM
(Read OnhZMahenmae raadetd naeiysicradacdntioH Y ethe doramiagiskatevicaice portim decapdance
portion (€ gle {RUSE AL AEYAPAIF DB LISRIAY BRLHANE: b2l BHi GIXSIPbEISRIRYI1 O and an
external interface 100. The CPU 10A controls operation of the image processing apparatus 10 as a
whole. ThéoRIMILORIEQV8aEcaROA Wb rklateh BNt YRR sOTDPY ADposker e so/asisusprEcdssing
brograms./gigls,-RHPHR AR AP SIRBIAC! bR oAl HALRH 1106 Robhbfodnadyance.
The secondary storage portion 10D serves as a storage unit which is used for Storing various kinds of
informatiofPtathd wreeaneee porin iraorhsceesse waduisnaris drintatsatehasrie avbptay pbiton 10F
displays V@é'k%i—iﬁéﬁﬁgéﬁfsi@{i}mion- The external interface 100 is connected to an external apparatus
(e.g. the image reading apparatus 11 in this embodiment) such as a printer (an image forming
apparatus), a pefSEndPCEREPLENIPITEE PEtinThde hanaiderumsarAvider Laner ferbngndagaRsiission
of image ipfariatigRiiQ the SxISIAlRRRAI K HeEXIRRIEAEYariaNs Kidmatintorpatianoyitadhe
external apparatus. These respective portions are electrically connected to one another through a bus
10H such&¥ e dielsshas, Aedans BysWeaPash@sl Buisa pay-out roll 22 so as to be fed along a

conveyance path 24. After each document P fed along the conveyance path 24 is conveyed up
to a document reading position of the image reading portion 14 by pairs of conveyance rolls
26 and an image recorded on one side of the document P is read by the image reading portion
14, the document P is delivered to a delivery portion 30 placed on a downstream side of the

document reading position in the conveyance direction.



Accordingly, the CPU 10A performs access to the RAM 10B, the ROM 10C and the secondary storage
portion 10D, acquisition of various kinds of information accepted through the acceptance portion 10E,
display of various kinds of information on the display portion 10F and exchange of various kinds of
information with the image reading apparatus 11 throygh the external interface 100. The image
processing apparatus 10 configured thus has functions of performing various processes on image

information expressing an i recorded on a recording region af a document P. For example, as
one of the funcib TREILT TIVAS HrBEeds RN R Hor drB e SR pPAEL = odion to
be hiddenwheteirmafietorimeedRaosgs dtidinfhargetreagianhdbdignatet ireahinmpgetexpre ssedeldy
image information inputted from the image readjng ap tus 11. *Hiding" mentioned herein, has a
meaning St e et e SretBly AoTILA T 2 Lpaite SR B B Blesint the
hiding-targetmedjiefl deomg beingnssually o elood mifkdfiap drermeding thatiaqghobe mloavpictdeobihthe like,
allowing vigyal 1f,tecoonition ghaparoline.nidingiaroetregion is siperpsed gn. e hidingclaraet
region. &lrst, as a‘prerequisi efor opera m&t%e Iding proce%s tnction of the Image processing
apparatudigf itow ard ce ssdiactood eébig dateradnidhg-tdug &t se gifndnngnnmmaige3fe carelecs orfteceoording
region of g dacment P 2 designalionmettipd ierstofale kIO ana Meiag fordesianating @
hiding-targét region, there Is, for example, a designation method using a pgﬁ/gona frame or a curved
frame (hereipetitar oéfemetnenast” thesigitetiom fighted)inehatti;omishis farshetfodiof necordibg. alhe
designatiqp.fr r [ lQn,so th {on sugr Vi designatiorn 2 |S set as
a desionat e e DI
designationrégiortitesigoedadflsy sugcmamde S tatiovtmediedtivas set as a hiding-target region so that,
for example, the gntire reqi 7o ignation fr as hj ISt iding
method (uniformﬁ}%iﬁ%a%e&%%%éﬁggﬁz?sxh%%%;ﬁ? %o%%iiﬁ@%@t%? g?(?# tr%ﬁ‘r%ﬁéﬁglﬂéua user
would be hiddsisdyitisadesignativhemef v @Gtesoicreasversinhyetirots intartddiregiorisvhidden in
this manng i 106t . Ye.RL ANTAOC FRNIAINETAdNG HBRIINAIPR A0IAN FANAGLDS &
accurately.£§ %?éltﬁego}{ﬁe?%;ng,t e im;‘gge g%c‘)%cé%sgglng g%%agratus%%ggéc}:{;lr Ing tégﬁﬁfe?n%acﬁ%ent
operates thefhidirng the cédasfoedtibnwhide cheatelyeinfier dnadypamdan iangg ecobtainddings and
designati ( ' [ - if] |0} G yed in

) %58&?&?&15 ‘&;)/’ ?Qﬁgc*?%é‘lgéﬂ%%P&Iﬁ%%ﬁ?&%ﬁﬁﬁ@h@%&e%ﬁﬁg fieresion ?H@B%ig%

the designation region by a hiding method corresponding e eStimated inage type. Th

_designationaﬁ_améh@$ébe§ﬂqﬂ¢§fé¢ndéxiinm@rﬁk6h@§ Ay aheiburd dﬁ@@mmm&ﬁbf_%@w hean
image to e hidden, in Shiserbgpimaihaenalies sal6hed lB%ﬁFe'inﬂ'ﬂﬁitarget image”) except the

designation frame recgrded on the recording region. That Is, the hiding-target image is set as an image

recorded with an@éﬁﬂ@gheﬁ?ﬂ%@r@%lﬁdﬂﬁmtﬁ@é?ﬁ@@ﬁhﬂéﬁb@@}@ﬁﬁ%&éﬁéﬁ%hﬂ?@ﬁ@m’ desslegition
frame is sgf,as.asPick ipgiMagehesardgd yiina wating Jnatstial (-BediYerescent cloDRRIKS") o

as to be painted with a chromatic color (e.d. a fluoreéscent pink color) material which can be recognized
by the imag@méa@ iﬂg@)@)érmnlllﬁatséaﬁ%e"éée_thwﬂ@uw%@Cﬁwéﬁﬁﬁéqiﬂdlﬁﬁltadgé_lﬂlﬁmagg atyimage
located jugl %Q&rai%ﬂ‘ﬁ%'&%‘t'ﬂﬁﬂ%@?)a@@@?d@%‘tﬁ@@d‘%%Oi&)aﬁhgvﬁrﬁ%‘&pig%@@'QQtlL}’é‘ere
the designation frame is recorded so as to overlap with the hiding-target image. Description will be
describedlisdlodetssting assipnpfibrinHie thmbediaentofhst Eabh drsecinematisnnvhitds thet Highgdarget

image is rgeorged withgblagk colprymaterakendhe ank decumeP vand dhg designatiehviage is
recorded with a fluorescent color marker on the recording region. 13
(Complementary Metal-Oxide Semiconductor) image sensor may be used.

In the image reading portion 14 according to this embodiment, the light source 34, the
first reflecting mirror 36, the second reflecting mirror 38 and the third reflecting mirror 40 are
moved along a direction of arrow A in Fig. 1 (and a direction opposite thereto). Accordingly,
when the document conveyance portion 12 is rotated to move away from the image reading
portion 14 so that a document P is placed on the upper surface of the exposed platen glass 32,
an image recorded on a recording region (a surface being in contact with the upper surface of
the platen glass 32) which is a surface of the document P is read inclusively of the recording

region (over the whole surface of the document P) in such a manner that the light source 34,

the first reflecting mirror 36, the second reflecting mirror 38 and the third reflecting mirror 40



In the image processing apparatus 10 according to this embodiment, various processes for achieving
the hiding process function are implemented by a software configuration. For example, there is a mode
in which a computer is used to execute a program. However, implementation of the various processes
is not limited to such a software configuration. It is a,matter of course that the various processes may
be implemented by a hardware configuration or by combination of a hardware configuration and a
software configura  along th%%%%%ﬁ?%é%r:?%%?%tﬁ&%%b&ﬁ-f%ei'ﬂwn{{‘nélﬁ%nc %ﬁt"éﬁﬂ%&h&o%%%elﬁ pf the
image processing apparatus 10 according to this empodimen Implemerits the hi ing processSunction
by executiogrttee3didimgdpredess pthgdacuneithis case, there may be used a form in which the hiding
process programi siofed,n {he secondan sloraas pouion LB in advance; 4o inhich e hiding
process program |§'prowded in &Stake’in whichithe hlaing process Brogram i§ Storedn a recorging
medium whoge storagempmeatsteah(bacreatiiyyta tompubedianéorm A whvish tirethglidgtirooess
program is distributed through.a wire qr wir mmunjcation unit, etc. Fig. 3. ow chart
showing an examp eag?%ragj}gocleﬁsslpﬁguﬁg\s/ﬁn tﬁ? |d‘?Htgragqug¥:%C§sssﬁ?§glErjéuE alcoc'Aé’r méig t%itﬁgﬁgrrh Sodiment.
Incidentally¢tesaimncom glidationR B4 dieadrOnll béemadge below sadhveleassarhsr pdhietatget of
processing is;i e informatign (hereinafter referred {0 as "processing-target image.mnformation’)
i o T e e S 1 AT R
which exppegses @ngnragqud theswholsmay réebrding regiotemwhemthddnead@(of thbadcBdihg/region
including a hiding-t i 2corded wi lac r erial,isre recording region
of  blanc A e e i e
made belavworktheeassumitiontladfié tohtoxrcufahearcosdinepesgignpioghaped Vke eusestangle (a
standardiged elandle SHERARALA AR T2 itk RTRIGRURR essrinionaull bymade hslow on
the assu ptl%)nt at the contours of character images expressing characters are surrounde the
contour ofuiesigrution flaMes¢eies thre duteragentour offaciesigmsdofofratmendoraiamplmdasadhown
in Figs. 4 apd. 2, 1n.the FRse WIS e shRTRGIS: images arsdnekidad i I rReRdinoricdiqg,
Description \gﬁ%eom'atfe oncﬁ%ﬁassu%p{?on t%att e@eg)ontour ofg ata $e6?mage exﬁreégllr%?g a t%)b?g is
surrounderbisoth&0dodsplinysf wudesidrnadenffrafoaniativie cHse axlrenel thderhiste Ifage ¢onnehieibtdin the
recording fOIgR. REsgRNAN U bemans,on fagessumplion (et e GRnNs Sl ARRIELgene Al
image than c arglcter ?#%gessa(lndg a 'gl%bagﬁ?%agegls sgrr nged()t by the contour (c))fla desﬂgngft]?on frame
(e.g. the quiatecofrounesies desigmgtionifrsanes), for pxaomsle camphiewniBE Figt Shevhianghergediagal
image Is !Q%%?&Hsmhﬁn& PRGSO ion ok’]]iﬁ{ggg%ﬁ?oﬂnﬁlﬁm?’t@ {I?Je&{%%ﬁafraé?}%&ﬁf?@'”ed

uniquely in"accordance with the size of an image of a recording region expressed by processing-target

image inferakaigs i9foramteas THeds th_é m@@ﬁﬁ@ floth gbesctdestap BawRatesthid berbodhpratityfor
example, geciangla IAmAIShOWRINGIE, 48 MRRARIHRE SHEfAROFEHI AR a HAWARLRES, o
reference frame is not limited thereto. For example, a circular frame or another polygonal frame than
the rgctar@j?ablﬂﬂamé Qﬂ@y‘%@l&ﬁseq alternatively. The reference frame according to the embodiment is
provided as a regtangidie Ame Wil A Sk R UG AL ARPGAMAHEeRIN v GHliGRLIenath
and the lateral length of thé image of the recording region. For example, the vertical length of the
reference SeePReary seoreghaiastoal 0P otnaims iy Thikipinkitke oéritcalmatgh ascemecihihgaish the
recording ROA0 B ALGHRIR THEL ARRUEIORl A (R Rk b THRARIRIGH natb B ihg rpipisRGR frame is

set to have a value obtained by multiplying the lateral length of the image of the recording region by a
predeternfifd@xsdefisentvagqasdiods pf infyrmebeiciiibsthedinpec yseding apRapvag dib thifiied the
coefficients, a andiia@s.longss the coefficients can be used for setting the vertical length and the
lateral length of a bounding rectangular frame around a maximum (e.g. 16 pt) character of a size range
(e.g. not smaller Thanigpgcariviaset i cnpriantus B vwithliespsctthya heeordisiveyioh peragrmmSize) of
CharaCterWﬁ%%&é@&%ﬁ@@ﬁiﬁfﬁ%ﬁ%&%&é@sﬁfgrﬁPBﬁ%%Q QBIRRASFIFNGARRIORion 4 the
step 102, a single image as a target of processing (processing-target image) is acquired from a
hiding-targed 9avaeRn cbntdiAe 8NARPHe 18 PRGPT rGi GRIF NS inhatfe 16fahedisgopERgs felgivriiendRissed
by the proﬁ&?&fﬁﬁﬁ@wﬁhﬁggﬁo&@rmﬁ&'?&imﬁg%tﬁi'&déﬁ?ﬁ@@ﬁﬁ%@%f&?{&ﬁd@@%&fﬁ%@&%?d ,
herein means an image, for example, formed from a set of continuous specific color (e.g. black in this
embodimépg Pixkdcsanied 45 anorpesfisuBIRS BrhER (HPassitnéaBntinncrratrt ditto BadEAther. In

this step, thggivReRhiRRRIPFESTNTErIRL IMAUR IFOKNAYA: mearlth m&%{ﬁi@@%@p@fwﬂg
frame around the processing-target image acquired by the process of the step 102 is formed.

Specifically, P RIS 6OYSTRAE VR SBE © LIHREHY BHIE PagKS ¥ e iy s sy dqgirn from
pfoceSSingéﬁﬁé@@ﬂsﬁﬁ'@ﬁ?éd@g&h%eﬁ:%@&&ﬁ&ﬁiﬁgsﬁﬂﬁ@pﬁh@fﬁ[‘ d%ﬁiﬂ%e,”ﬁ@th@h@l@@, fryvaaerdinate
values are the maximum X-value and the maximum Y-value, the maximum X-value and the minimum
Y-value, the minimum X value and the maximum Y-value and the minimum X-value and the minimum
Y-value in the single image. The bounding frame is set to be a bounding rectangular frame
surrounding and contacting with



15 a rectangle which has the four X-Y coordinate values. Then, the processing flow goes to step
106. Incidentally, the bounding rectangular frame is used as the "bounding frame" in the embodiment.
However, the "bounding frame" is not limited thereto. A bounding circular frame or another bounding
polygonal frame than the rectangular frame may be pysed alternatively as long as these bounding
frames contain the single image (the processing-targéet image) therein and do not contain another
image different ffom the sinels mags herein. 1L isnowever preferable hat e \bounding frame is &
frame witha §1ape STl to that of theereterence ramé: PoPRThe's ep g}gdeatrérmm ion is made as
to whether the béunding framefeqmedtbyotheprotess dfcthieiditep bhOtéssintiludecn(erhbiacad)agethe

reference frame formed a%{tlrgel%rqﬁess of the steQ 100 or not. Wﬁtﬁpﬁt%hf deet[ermlnatlon results in "Yes",

the procedsing-target image is estimated to be a character image. 1hen, the processing low goes to

step 108. ttoedethende tenmidiazor gesuits anltataiePtarg et ptogessing imegedhestiohate ditovioe
another image than the character image. Then. the processing flow goes to step 110..  In the step
108, the o e B TR o RS i RS
designationiregiopaygongl pracessing-targat image shactjuirket uafdrthe presefdimeasiocdrstaet’ bf the
hiding pr program is calculated and a result, of. the calculation is overwritten and store
(ecordec) 1o B 0 S e e b e e b ST ST it 108)
Then, the pmoessimguiided doethtodstegnation Tihetoscspiedagdesngityted nginiothedcherién refearsd the
ratio of the total are . ing-fra sing-target.i t of respective
areas of B T e e e g
the processingntdrgeninthgésasquired artilihe-argsentgimesiaimstéot ektnephidithg prbicessgwogram)
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goes to 1(§perates the hiding process function to accurately infer the type of an image contained in a
designation region surrounded by a designation frame to thereby hide a specific region
contained in the designation region by a hiding method corresponding to the estimated image
type.

The designation frame used in this embodiment has an attribute different from that of
an image (e.g. an image to be hidden in this embodiment (hereinafter referred to as “hiding-
target image”) except the designation frame recorded on the recording region. That is, the
hiding-target image is set as an image recorded with an achromatic (e.g. black in the
embodiment) color material, whereas the designation frame is set as a thick line image
recorded with a writing material (e.g. a fluorescent color marker) so as to be painted with a
chromatic color (e.g. a fluorescent pink color) material which can be recognized by the image
reading apparatus 11 but can be seen through so that the hiding-target image (an image located
just under the designation frame) can be visually recognized in an overlapping region where
the designation frame is recorded so as to overlap with the hiding-target image. Description
will be described below on the assumption that the base color of each document P is white, the
hiding-target image is recorded with a black color material on the blank document P, and the

designation frame is recorded with a fluorescent color marker on the recording region.



the step 112. The "occupied quantity r mentioned herein means the ratio of the total area of bounding
frames around the processing-target images estimated to be other images than character images (the
sum of respective areas of bounding frames around the processing-target images estimated to be
other images than character images among the proci%ssing-target images acquired until the present
time since start of the hiding process program) to the area of the designation region. However, the
occupied cuantity, s not hecsssarly lmited to theatia,of the lofal ares of beunding rames argund
other images than ¢ ara&%r?magesl}% TRRATER of the dedignation region. F6r éxamp e,ptrhe occupied
guantity rfayablesimplyhtheidunmipeoesbdunding fremeplancemetidihier sofages thanfigheraater Foages or
may be (the Aumbar,of bounding, frames, asound,otherimages fhan character imades)/(ife area of the
designation reéI]C]Jh). iR the step fly, detetniination is made as (6 whetherthere 1 any image
capable ofrsplaimgn@s enprodessingiagetdssages imtHendesignatidn aegiomare theirpage of. tHeisecording
region expressed. by the processing-target image information,or not. When.the determination results in
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images included in the designation region is the "specitic region”, so that the entire region surrounded
by the conedefrest tive BoUuntaessatEdAgdialfragn el aroumdite dedighatorragidedisiielden tondgsreby
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surrounded by thecontour of the designationregion. Accordingly, in the process of the step 116, the
on the whole of a recording region when the image of the recording region including a hiding-
target image recorded with a black color material is recorded on the recording region of a
blank document P and a designation frame is recorded. To avoid complication, description
will be made below on the assumption that the contour of the recording region is shaped like a
rectangle (a standardized rectangle such as A4 or A5). To avoid complication, description will
be made below on the assumption that the contours of character images expressing characters
are surrounded by the contour of a designation frame (e.g. the outer contour of a designation
frame), for example, as shown in Figs. 4 and 5, in the case where the character images are
included in the recording region. Description will be made on the assumption that the contour
of a table image expressing a table is surrounded by the contour of a designation frame in the
case where the table image is included in the recording region. Description will be made on
the assumption that the contour of another general image than character images and a table

image is surrounded by the contour of a designation frame (e.g. the outer contour of a

designation frame), for example, as shown in Fig. 5, when the general image is included in the



entire region surrounded by the contour of the bounding rectangular frame around the designation
region is painted out to thereby hide all the regions which are included in the bounding rectangular
frames around the character images respectively and which are the specific region included in the
designation region. Alternativ_ely, vyhen th_e characte_{ A'lmag_es are partially out of the designation regi_on
across the contour of the designation region, an entire region surrounded by the contour of a bounding
rectangular\égr%ﬂcla arro%\q a com_binatio_n region obtai_ned l_:)y addi_ng a continuogs line portion extendi_ng
over the contour of the 3e5|gnat|on region to the designation region may be painted out to thereby hide
the specific regidn isteludéd in tfig.desigriditienae dgiomel daelditioe] witlyuelspachtodhiattaradiethimages
in size of an image of a recording region expressed by processing-target image information is
formed. Then, the processing flow goes to step S102. In this embodiment, for example, a
rectangular frame shown in Fig. 4 is used as the “reference frame”. However, the reference
frame is not limited thereto. For example, a circular frame or another polygonal frame than
the rectangular frame may be used alternatively. The reference frame according to the
embodiment is provided as a rectangular frame with a size determined uniquely in accordance
with the vertical length and the lateral length of the image of the recording region. For
example, the vertical length of the reference frame is set to have a value obtained by
multiplying the vertical length of the image of the recording region by a predetermined
coefficient o (e.g. 0.1). The lateral length of the reference frame is set to have a value
obtained by multiplying the lateral length of the image of the recording region by a
predetermined coefficient B (e.g. 0.12). Any coefficients may be used as the predetermined
coefficients o and P as long as the coefficients can be used for setting the vertical length and
the lateral length of a bounding rectangular frame around a maximum (e.g. 16 pt) character of
a size range (e.g. not smaller than 8 pt and not larger than 16 pt with respect to a recording
region of an A4 size) of character images expressing characters expected to be recorded on the
recording region.

In the step 102, a single image as a target of processing (processing-target image) is
acquired from a hiding-target image contained in a designation region in the image of the
recording region expressed by the processing-target image information. Incidentally, the
“processing-target image” mentioned herein means an image, for example, formed from a set
of continuous specific color (e.g. black in this embodiment) pixels, that is, a set of continuous
black (specific color) pixels adjacent to one another. In this step, the type of the processing-
target image is unknown.

In the next step 104, a bounding frame around the processing-target image acquired by
the process of the step 102 is formed. Specifically, four X-Y coordinate values are extracted
on the basis of the single image (the processing-target image) in the X-Y coordinate system
shown in Figs. 4-6. These X-Y coordinate values are the maximum X-value and the maximum
Y-value, the maximum X-value and the minimum Y-value, the minimum X value and the

maximum Y-value and the minimum X-value and the minimum Y-value in the single image.

The bounding frame is set to be a bounding rectangular frame surrounding and contacting with



the designation region, all the regions surrounded by the contours of the bounding rectangular frames
around the character images respectively may be painted out to thereby hide the entire region of the
character images which is the specific region included in the designation region. It is preferable that
the entire region surrounded by the contour of the dgg,ignation region is painted out when contents
recorded in the recording region are intended to be hardly estimated. In the step 118, determination is

made as toerQethFer tt}g(r:ﬁ Ls any. %ggrcg;i_cycolor inetg%%mgsnt (e.g. a black line segment in the

embodimé‘nﬁ iR the esignation region estimated to be & rion-character image region or not. That is,

when a specific cAlbedinegsegonesyica paivecot seovingp aka. cdnstitineal membeuoflmgalsleds gdsected
from the i?r‘z%%g {Q(l:llsue%ezgs It eth%ounding frame” in the embodiment. However, the “bounding frame” is
not limited thereto. A bounding circular frame or another bounding polygonal frame than the
rectangular frame may be used alternatively as long as these bounding frames contain the
single image (the processing-target image) therein and do not contain another image different
from the single image therein. It is however preferable that the “bounding frame” is a frame
with a shape similar to that of the reference frame.

In the step 106, determination is made as to whether the bounding frame formed by the
process of the step 104 is included (embraced) in the reference frame formed by the process of
the step 100 or not. When the determination results in “Yes”, the processing-target image is
estimated to be a character image. Then, the processing flow goes to step 108. When the
determination results in “No”, the target processing image is estimated to be another image
than the character image. Then, the processing flow goes to step 110.

In the step 108, the occupied quantity o of processing-target images estimated to be
character images in the designation region among processing-target images acquired until the
present time since start of the hiding process program is calculated and a result of the
calculation is overwritten and stored (recorded) in a predetermined storage region ol (e.g. a
predetermined storage region of the RAM 10B). Then, the processing flow goes to step 112.
The “occupied quantity o’ mentioned herein means the ratio of the total area of bounding
frames around processing-target images (the sum of respective areas of bounding frames
around processing-target images estimated to be character images among the processing-target
images acquired until the present time from start of the hiding process program) to the area of
the designation region. However, the occupied quantity o is not necessarily limited to the
ratio of the total area of bounding frames around the character images to the area of the
designation region. For example, the occupied quantity @ may be simply the number of
bounding frames around the character images or may be (the number of bounding frames
around the character images)/(the area of the designation region).

In the step 110, the occupied quantity B of processing-target images estimated to be
other images than character images in the designation region among processing-target images
acquired until the present time since start of the hiding process program is calculated and a

result of the calculation is overwritten and stored (recorded) in a predetermined storage region

B1 (e.g. a predetermined storage region of the RAM 10B). Then, the processing flow goes to



designation region, the determination results in "Yes". Otherwise, the determination results in "No". For
example, a black line segment not shorter than a predetermined length (e.g. a line segment not shorter
than 5 mm) may be used as the black line segment capable of serving as a constituent member of a

table. When the determination in the step 118 result 6in "Yes", the processing flow goes to step 120. In
the step 120, determination is made as to whether an'image obtained by following a line continuous to
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character images (the sum of respective areas of bounding frames around the processing-target
images estimated to be other images than character images among the processing-target
images acquired until the present time since start of the hiding process program) to the area of
the designation region. However, the occupied quantity 3 is not necessarily limited to the ratio
of the total area of bounding frames around other images than character images to the area of
the designation region. For example, the occupied quantity f may be simply the number of
bounding frames around other images than character images or may be (the number of
bounding frames around other images than character images)/(the area of the designation
region).

In the step 112, determination is made as to whether there is any image capable of
serving as a processing-target image in the designation region in the image of the recording
region expressed by the processing-target image information or not. When the determination
results in “Yes”, the processing flow goes back to the step 102. On the other hand, when the
determination results in “No”, the processing flow goes to step 114.

In the step 114, determination is made as to whether the condition that the occupied
quantity a stored in the storage region al is not smaller than the occupied quantity B stored in
the storage region P1 is satisfied or not. When the determination results in “Yes”, the
designation region is estimated to be a character image region including one or more character
images, for example, as shown in Fig. 4 (a character image region including character images
in the example shown in Fig. 4). Then, the processing flow goes to step S116. On the other
hand, when the determination results in “No”, the designation region is estimated to be a non-
character image region including one or more images other than character images. Then, the
processing flow goes to step 118.

In the step 116, a specific region included in the designation region in the image of the
recording region expressed by the processing-target image information is hidden by a hiding
method determined uniquely in accordance with the character image region. That is, in this
embodiment, the entire region surrounded by the contour of a bounding rectangular frame
around the designation region is painted out to thereby hide the specific region included in the
designation region. Incidentally, the “specific region” in the case where the designation region
is estimated to be a character image region means a region included in the designation region.

For example, the “specific region” is the entire region included in the designation region. That



18 "No". In other words, it may be said that the grating image is a rectangular image including regions
divided like a mesh. The "grating image" mentioned herein does not include a mere rectangular frame.
If the mere rectangular frame is placed as a "table", the mere rectangular frame may be included in the
concept "grating image". When the determinatioT7in the step 120 results in "Yes", the processing
flow goes to step 122. In the step 122, a table inference reference frame determined uniquely in
accordance with the size of.the ima f the recording regi xpressed by the processing-target
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image of t cording region with respect to the image of the A4-size recording region able
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processing flow goes to step 125. Th the embodiment, in the process of the step 124, determination is
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each other within a predetermined erroror not. The on Is not limited thereto. Alternatively,

detgrminaﬁ@ipmaiftbe wa@étagﬁmmﬁeﬂiéﬁhrié manwiﬂh@rgga;@im@nha@é ahtil@htea@@tbmﬁegé@mrg _
region surpopngled. by, {be lahie nfrrencefaierance fams aie Sehsiartialneauakio.caehQiagrwithin a

predetermined error or not. In the step 125, determination is made as to whether character images
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corresponding to the steps 102 to 106, the determination results in "Yes" and’the processing flow goes
to step 12820¢6rRisea thiadetoxtietition rastitscinbodomenid théhsrdessanitpfoogigneestionstes 8. A

generally goncepiualizedtabiads regariadas ariahlR CORLAIRIGCIR aGIGF SR USJrame pasreldre, in
this embodiment, existence of Character images is regarded as a prerequisite for a table image as
describedsapong. as a constituent member of a table is detected from the image included in the

designation region, the determination results in “Yes”. Otherwise, the determination results in
“No”. For example, a black line segment not shorter than a predetermined length (e.g. a line
segment not shorter than 5 mm) may be used as the black line segment capable of serving as a
constituent member of a table. When the determination in the step 118 results in “Yes”, the
processing flow goes to step 120. In the step 120, determination is made as to whether an
image obtained by following a line continuous to the line segment detected by the process of
the step 118 is a grating image or not. That is, when a grating image formed by the line
connecting to the line segment included in the designation region is detected, for example, as

shown in Fig. 6, the determination results in “Yes”. Otherwise, the determination results in



In the step 126, the specific region included in the designation region in the image of the recording
region expressed by the processing-target image information is hidden by a hiding method determined
uniquely in accordance with the table image region. That is, in this embodiment, the entire region
surrounded by the contour of the bounding rectangufgr frame around the designation region is painted
out to thereby hide the specific region included in the designation region. The "specific region” in the
case whetg the designation region is estim 0.be a table image region means a region included in
the designalion T e s Hke Srbie PRy Al (ech I MBS TS R
region inclagedsinlthedebignatioeshegidr isethed'speeific’ regicndnsd lihet thdoentie redicde suntewnded
by the contour of the boundipg rectangular frame around the designation region is hidden to thereby
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determination results in “Yes”, the designation region is estimated to be a table image region
including a table image. Then, the processing flow goes to step 125. In the embodiment, in
the process of the step 124, determination is made as to whether the contour of the grating

image detected by the process of the step 120 and the contour of the table inference reference



As described above in detail, in accordance with the image processing apparatus according to this
embodiment, a reference frame with a size determined uniquely in accordance with a recording region
is formed, the type of a processing-target image in an image included in a designation region in the
recording region is estimated based on the size of a@ounding frame around the processing-target
image and the size of the reference frame, and a specific region included in the designation region is

hidden by a hidipg met 03 determined.uypiguely jg-accordance, with the estimated type. Accardingly, an
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part of theplmage in the specn‘rlc region visually recognizable when the pattern, the character, the color
or the combinatidn thesegf IS Suerposedion thexspeaifio regivher chatibeugnibe embodineed has
been desqribed I g casePETa S RIEIEnss rams; And e able niPrenge [slerencs [jame are
provided as predetermined frames, the reference frame and the table inference reference frame are
not limited 2PeretaoFor Exampleyviies sthape@ndsireofeachkiotttit hnmesntiay bd charmgedease set in
accordangs IR SErS MRclion ¢5rpuas A AGCRRIANGA RO OF o ANRUER [ emfadiment
has been described Irthe case Where the occupied quantities a and are determined in accordance
with a pretletergninga singl&28efiOiionyibe tecdgiatmatiotitiesdtand “Ne@E notllidntedotivesaty ffoor

example, g@%@&ﬁ&;&%@@%’ é’&&%ﬁ%‘ﬂ Dgied omays feflniiqos diffgrent | fﬁ’a‘[ﬂiwﬁlgfcl-%? method of
determini g the oc pled qu ntitiesa and IIDI’] accordance with a user's instruction tnr ug tfhe
acceptande porfiomd.0H ker¢fatttie dusupidodjomntitiesiscand ddarhbrdetemaigesdisrregsadedatice with

the desigrg%?g%ggﬂgif&na tabl'é"i%?t%ggst gsgm)lggc!lisgggt has been described based on a form example
< . .

in the case where a designation method using a designation frame is used, the invention is not limited
thereto. For examplée atepgladh. rwrepepiintediontingtidgdluotbe clenigoslormagiker maheensge 2 the

designatiqp JegiQni; f ol desi [Qp.region. i t limi
ethod. T R e L Bl s
been providéidgoneiegdaporsesat uigtelion agndrdeseeiptionthe isblotinigndegiqo. bEhaximusties or to

limit the INYERYIGM IR ENGPIGEIRE J@%ﬁ‘i‘ﬁ discdasech HPvRusb SRy {HQ%i(ﬁi&ﬁ&E%QSr@&%éﬁﬂ?ti?{dﬁéN ill be
apparent to practitioners skilled in‘the art. The embodiments were chosen and described in order to
best expldirptnd ﬁ?ﬁn@@pié@a@mhéegiv@niﬁioni@gnd ﬂgtﬁﬁd@ﬁ@hbﬂkﬁﬁmpiﬁéﬁ@ﬁmﬁadmgfbm@s skilled
in the art %H%H%%@GQ%JB%.'”VFHé'O%QEiYi%”P Smhgdimeniz anghwith dhe yariehsisipdifigagions as
are suited to the particular use contemplated. [t is intended that the scope of the invention be defined
by the follestimgtethimeean@hiteimage ipgientsicans a region included in the designation region, e.g. the

entire region included in the designation region. That is, the entire region included in the
designation region is the “specific region”, so that the entire region surrounded by the contour
of the bounding rectangular frame around the designation region is hidden to thereby hide the
specific region in the process of the step 126.

Description is made here on the assumption that the table image is surrounded by the
contour of the designation region. Accordingly, in the process of the step 126, the entire
region surrounded by the contour of the bounding rectangular frame around the designation
region is painted out to thereby hide the entire region of the table image which is the specific
region included in the designation region. When, for example, the contour of the table image
is partially out of the designation region across the contour of the designation region as shown
in Fig. 6, the entire region (specific region) surrounded by the contour of the table image may
be painted out to thereby hide the specific region included in the designation region. When

not the whole of the table image but a cell region (a split region) contained in the table image



23 What is claimed is: 1. An image estimating apparatus comprising: a forming unit that forms a
reference frame with a size determined uniquely in accordance with a size of a recording region where
an image is recorded; and an estimating unit that estimates a type of a single image based on a
size of a bounding frame around the single image aag the size of the reference frame formed by the
forming unit, the single image being a target of type inference in an image contained in a designation

regionin a rggord{ﬂgégglon |.ma9?e which is an image | dlcaiu tf}g reézﬁ)rg{lnl%ég%cf)t where an Image

n
is recorded.”: the Imag nélé ma %Bnasgg%%ﬁ%rg%célr ?Racfol%g%%nlﬁ?, wherein: X %gﬁng unit

estimatesthefaatithedeibe singlebknpgatad thet tasgdteotty phidefatenspecdintamenhin tindudednaindidrame

is a charagter imtal%ﬁrel: ex res?ng}a chara?iltler V\{hen the boundingefé me, is included#' the {lefereor}lce

es1gna €go10n. In tis case, the entire regio Urroun € contour, the cell regl
frame formed by the formirig Unit, and estimates a fact that the single image as the target of type

inference oaythinedriredhanbovndingefranes (s @uothiethimatja¢bam & gharabie pimeigd evhengtiagion

bounding rfgamg Eil% g(s)é[ {Hclud(%gui{lot%%éeafgr.enc frame formed by the forming unit. 3. The image

. . € CO ndation region. . . . .
estimating apparatus accordllng 6 Claim 25Wherein: when the estimating unit estimates the fact
that the single im&henglz cleacavieniimage thessestih&ting Wit 1Zdhesdstimatdo3 thetdbgigthagon

designatiqn ﬁ%%l.‘?s”ést%l%i‘e%f 6L ié“g&%&ﬁ%ﬁ%” CONIANING ANG; Ok Mo Shrtacier -tr?gggssc\),\—@ﬁpe :

occupled qt(f’antlty OFC aracter images In the C?éSIg tion region-is tsmaI]Ier a n occupie

quantity oplovte gaphorénineaged lntheththprothssicigailasteornsagesinl e dedigratiphd®glonsmaific
region included in the designation region is hidden by a hiding method determined uniquely in
accordance with the general image region. That is, in this embodiment, the entire region
surrounded by the contour of the bounding rectangular frame around the designation region is
painted out to thereby hide the specific region included in the designation region. Incidentally,
the “specific region” in the case where the designation region is estimated to be a general
image region means a region included in the designation region, e.g. the entire region included
in the designation region. That is, the entire region included in the designation region is the
“specific region”, so that the entire region surrounded by the contour of the bounding
rectangular frame around the designation region is hidden in the process of the step 128.

Description is made here on the assumption that the general image is surrounded by the
contour of the designation region. Accordingly, in the process of the step 128, the entire
region surrounded by the contour of the bounding rectangular frame around the designation
region is painted out to thereby hide the entire region of the general image which is the
specific region included in the designation region. When the contour of the general image is
partially out of the designation region across the contour of the designation region, the entire
region (specific region) surrounded by the contour of the general image may be painted out to
thereby hide the specific region included in the designation region.
When the specific region in the image of the recording region is hidden by the process

of the step 116, 126 or 128, the hidden image may be displayed on the display portion 10F. If
a printer is connected to the image processing apparatus 10, the printer may be used to record
the hidden image on a recording medium (e.g. a sheet of paper). Image information
expressing the hidden image may be stored in the secondary storage portion 10D. The image
information expressing the hidden image may be transmitted to an external apparatus so that
the image information expressing the hidden image can be stored in a storage unit (e.g. a hard

disk device) of the external apparatus.



when the estimating unit estimates the fact that the single image is another image than a character
image, the estimating unit further estimates a fact that the designation region is a non-character image
region containing one or more images other than character images when an occupied quantity of
character images in the designation region is smallef than an occupied quantity of one or more images
other than the character images in the designation region. 24 the size of the reference frame; the
image estimating estpgasratgg J‘%@% cl%m([l)ertigﬁs a gdratingair%a e. ?E%in@eunit which detects a s ecific

et
color line segmen from the nonh-character Image rgé%n es imallﬁédt thées rrﬁ)é:ﬁrs'lsénénﬁpe{)ﬁaaw ich

detects a gratigngnag ethicledibgdinedetecteddinecse rmant asth constitudatemantoeuwiqenl yhenline

segment is detected: and . reie,stmaling iyt furthepestimates & fact that ihe nopcharacter image
region is A%abie Image region conPa%nm% A'table image |ndlgg?ing &4 Blbie When both a first condition
and a seconakeonditidetl ancasdtisfed] andc:estimatéds acfactithattigenos ahianacié basapenr dgicivis a

general im region containing a eral image expressing another image than the character image
and the G T e S e
condition being aponditioeegibat mdizdedf thalyradirsgeimage degeoted bydéengbatinghmage deteading
unit is subg(RONAIN QAL 3 size. aldhe Lable ferense. (eleance Aamia formed By g Jarmingunt.
the second condition be g condition that character |magesy re containe %’areglon surrcunded by
a contour @inthe lpdatimgninrage aietedtedh by theagratiigiethgecdefetingonnit not pvidelimage
estimating appar in >laj rein;. . . le inference reference f is a
rectanguiar ram L S o B RS IR EE .
length in thet recprdifig region. cont@nddhenim atpsigstineatiragiappar sheschycondion tanamyagadofi@laims 1

through S WRELEN NG HIONBLNBYSRAD 85I IOMiR SELOIGANPUILS SRREPIC-FAlPIxels.
described in the embodiment is not limited thereto. For example, the concept “hiding” may
include “hatching” in the specific region. “Hatching” means processing using a pattern, a
character, a color or a combination thereof to make part of the image in the specific region
visually recognizable when the pattern, the character, the color or the combination thereof is
superposed on the specific region.

Although the embodiment has been described in the case where the reference frame
and the table inference reference frame are provided as predetermined frames, the reference
frame and the table inference reference frame are not limited thereto. For example, the shape
and size of each of the frames may be changed and set in accordance with a user’s instruction
through the acceptance portion 10E.

Although the embodiment has been described in the case where the occupied quantities
o and B are determined in accordance with a predetermined single definition, the occupied
quantities o0 and 3 are not limited thereto. For example, one definition may be designated
from various definitions different in terms of the method of determining the occupied
quantities o and 3 in accordance with a user’s instruction through the acceptance portion 10E
so that the occupied quantities o and 3 can be determined in accordance with the designated
definition.

Although the embodiment has been described based on a form example in the case
where a designation method using a designation frame is used, the invention is not limited
thereto. For example, a region merely painted out with a fluorescent color marker may be set
as the designation region. Thus, the method of determining the designation region is not

limited to one method.



7. The image estimating apparatus according to any one of Claims 1 through 6, wherein: the
reference frame is a rectangular frame with a size determined uniquely in accordance with a vertical

length and a lateral length in the recording region. 8. The image estimating apparatus according to
any one of Claims 1 through 7, wherein: 25 9. An image processing apparatus comprising: a
forming unit which forms a reference frame with a sizé determined uniquely in accordance with a size
of a recording re%%”f%vr*éea?na”df'e%]%% ibsafgf&{gégémpla?g dee{ﬁ%%‘cﬁ}h” 80 %Q;%?g‘é‘sﬁ{rﬂ?vtg&ﬁ pgofa
single image based on asiz&€ of a bounding frame arou e single image the size of the

reference leamefovided [iyr thizefqranprogednitf theisinglenimadedbsingtatardet ofrypéniefetahae ihean
image contginediin.a desianation feaianina recording fedion image whichisian made fpdicatin the
recording region where an image Is formed; an a hiding unit which hides ‘a specitic région
containedndhécdesignatidn vegatiotisy sviiding apptiredit dete priciedouaisiugiyliedaocotbanoe withethe
type eStIme%%gc{%Xl;[:% se\%%@:agggsgr? Itzind described in order to best explain the principles of the
invention and its practical applications, thereby enabling others skilled in the art to understand
the invention for various embodiments and with the various modifications as are suited to the

particular use contemplated. It is intended that the scope of the invention be defined by the

following claims and their equivalents.



10. The image processing apparatus according to Claim 9, wherein: the estimating unit estimates
a fact that the single image as the target of type inference contained in the bounding frame is a
character image expressing a character when the bounding frame is included in the reference frame
formed by the forming unit, and estimates a fact tha&g,he single image as the target of type inference
contained in the bounding frame is another image than a character image when the bounding frame is
not includ%qhierl} }leref%r(?nsce frame formed by the forming unit. 11. The image processing apparatus
according to Ialmajl.gl, whérein: when the estimating unit estimates the fact that the single image is
a character image, the estimating unit further estimates a fact that the designation region is a
character image {egio? rr&:orgttgisrtllin%é)nneaor more ggr%rz%cti%r images when an occupied quantity of
character images in the 3ésign§l|on fgegﬁ)gn S Not smallerthan an occupied quantity of one or more
images other than thenchgraoierthmadesnn thedesigratiomegioth; a sadheletthmestimatingelynitn

estimates the fglct that.E e single.image is another ir%a e than a charact r(i{jnargf, the estimating unit
CCO{ EIIIC%W]t Cé a
further esfimates & fac

a S1Z€°01,d recording region whnere an 1mage 1S recorde . ..

at the designatiofi region Is a hon-character image region containing one or
more images othaer ¢hamahey acie thmages arten tapecsicu piegl g uangitbafechanacterinfagesuimding
designatiqp, (69 L%Bd%f{ﬁg'é%{ 1130, 20 OF A IES, “e“S‘f‘ﬁ]té/ %%&Q&%rf%‘r%%eﬂor}‘a%% OEES_%%%E‘%SM
character images In the eS|§nat|o region;, and the Iding unit hides the ¢ aracter image fegion
estimatedthy thelestimatibgiugi tfteet26 shepingiecharacergnaggaegibminides pradetengivred

shape to € e.the character i jon i S ific regio ides.the ific r n
comaned I D B B R e e R I
correspondirggeoltide type of each image contained in the specific region. 12. The image processing

apparatus according to Claim 11, wherein:

2. The image estimating apparatus according to Claim 1, wherein:
the estimating unit estimates a fact that the single image as the target of type inference
contained in the bounding frame is a character image expressing a character when the
bounding frame is included in the reference frame formed by the forming unit, and estimates a
fact that the single image as the target of type inference contained in the bounding frame is
another image than a character image when the bounding frame is not included in the

reference frame formed by the forming unit.

3. The image estimating apparatus according to Claim 2, wherein:

when the estimating unit estimates the fact that the single image is a character image,
the estimating unit further estimates a fact that the designation region is a character image
region containing one or more character images when an occupied quantity of character
images in the designation region is not smaller than an occupied quantity of one or more
images other than the character images in the designation region; and

when the estimating unit estimates the fact that the single image is another image than
a character image, the estimating unit further estimates a fact that the designation region is a
non-character image region containing one or more images other than character images when
an occupied quantity of character images in the designation region is smaller than an occupied

quantity of one or more images other than the character images in the designation region.

4. The image estimating apparatus according to Claim 3, wherein:

the forming unit further forms a table inference reference frame with a larger size than



the forming unit further forms a table inference reference frame with a larger size than the size of the
reference frame; the image processing apparatus further comprises a grating image detecting unit
which detects a specific color line segment from the non-character image region estimated by the
estimating unit and which detects a grating image |r§ uding the detected line segment as a constituent
member when the line segment is detected; the ‘estimating unit further estimates a fact that the
non-char ter |ma9?hr rg jon IS a able image region containing a table image indicating a table when

n

both a firs concfa tion a argré%%né condltlon are satisfied, and estimates a fact that the non-character

image region is ahganera istagetnegppaaniaifuribea genpraktinageting icasigy denativeg imagehibbn the
characterf?]n}afge and the. tabl?orn?ia es\évhegIl Ieas ﬁ)ne oft efr t and second con |t|opa| gnale
y th

satisfied rst CO%G&IOH eing a condition hat'a 812807 %r%jcra ﬁrél?l%eaéeeggé]t Rted by grating

image detesttingfingituisi sabd taiiich|yd equil :uogaang ohilge fabledintetbncetafethoe fregmerformed by
the formlng)ur{(suge sec%nd cgnd;ttlgﬁ beln (}e Eh it character images are contained in a

mem me s men
region surroun y & contour of the grating |mage e ec Bt y the grating image detecting unit; and

the hiding unit hidesdfiecheractet imeyer regiorestimateding ulhe estimhtingteninzafter sigaping the
character jmage dgg'on ‘”Boc%lﬁreéﬁete%”@éﬂi?e éﬁgb t(%ceatlbr%c%bTe v%‘é‘ Sl A9 LRaIen e

specific reglon B entire regl strroun y a contour of the table Image region estimated by
the estimatisegemitcamdlthidescasnestied, reglastsnatosnded: tas demonrcbithaqyemara immpge egion

estimated . e &enating, i, 13,105, Age PIASESSINg A0 AR ALTRIAIG 0, IR i pperein

the forming unit furt orms at nce refer ame arger size than the size of the
referenceifraigreand thbéahtrageapeorbesinglegspanatas thathest eodnmised eogratingsimage detdéstihg unit

which detgeisa sReqiic GoIRNIiDS SRATABLTRIP Shg Aok SheASIRIITRME. 'BURRa e gy fbe 27

image detecting unit is substantially equal to a size of the table inference reference frame
formed by the forming unit, the second condition being a condition that character images are
contained in a region surrounded by a contour of the grating image detected by the grating

image detecting unit.

5. The image estimating apparatus according to Claim 4, wherein:
the table inference reference frame is a rectangular frame with a size determined

uniquely in accordance with a vertical length and a lateral length in the recording region.

6. The image estimating apparatus according to any one of Claims 1 through 5,
wherein:

the single image is an image formed from a set of continuous specific color pixels.

7. The image estimating apparatus according to any one of Claims 1 through 6,
wherein:
the reference frame is a rectangular frame with a size determined uniquely in

accordance with a vertical length and a lateral length in the recording region.

8. The image estimating apparatus according to any one of Claims 1 through 7,
wherein:
the bounding frame is a bounding rectangular frame around the single image which is

the target of type inference.



estimating unit and which detects a grating image including the detected line segment as a constituent
member when the line segment is detected; the estimating unit further estimates a fact that the
non-character image region is a table image region containing a table image indicating a table when
both a first condition and a second condition are sat&%fied, and estimates a fact that the non-character
image region is a general image region containing a general image indicating another image than the
character image and the table image when at least one of the first and second conditions is not
satisfied, the first condition being a condition that a size of the grating image detected by the grating
image detecting 9ninssapstantiedhirep@mlaatassiompfitiestable inference reference frame formed by
the forming unit, he,second,condilign heind & eqndifon il characiermages, are cpniained,n 2
region surrounded by a contour 0 the grating image etected by the gra?ing Image detectin unit; and
the hidingagpitrtiaides thehcharacten imragedinggigioastihtatath by dhe isstiooadieryy unit after shaping the
character image feqion.{njo,2 precsiermined shape, o, smbrace g charadtar,imaas redion inthe
specific region, Hides an entire region surrounded by thte contour 6t the g‘(F’atlng Image datected %y the
grating imbagediete ctmmgeumiouad d v desgin ientge argd)itre sireovintedrbie@senfoumofdnagehgréldmage
region estymated b estimating unit.,14. The image jorocessin paratus according.to Claim 11,
werein: IOt R R e
size of thelesfgrence fegme;in a tleedrdagepgooessingcappalatssauntnegcondprises dhgratimgdmage
detecting %r%}toﬁ/}&ilﬁgrg%elcr}lsageslg%ﬂgzeﬁo %rdline segment from the non-character image region
estimated by the estimating tinit and which detects a grating image including the detected line
segment as a coadtithegtumémbahwhdes the pierelsegraent ivaleteeded the dhe gstimatingiomibjuather
estimates t -char ' region.i e regi ini ] image
dicating 0 e B e e A S T o
that the nonicharacter image region is a general image region containing a general image indicating
another image than the character image and the table image when at least one of the first and second
conditions is not satisfied, the first condition being a condition that a size of the grating image detected
by the grating im&¢elHeteatigmpueitisisgaprantiaiiyacenrding tw Sikarnhehemsia:inference reference

fame formed by i RiMAGNIf16 AesR0d eapdiienocingessandiion et sharpisr imagesare 20

contained in a region surroun y a contour of the grating’ image detect he grating image
detecting e@itamed in the bounding frame is a character image expressing a character when the

bounding frame is included in the reference frame formed by the forming unit, and estimates a
fact that the single image as the target of type inference contained in the bounding frame is
another image than a character image when the bounding frame is not included in the

reference frame formed by the forming unit.

11. The image processing apparatus according to Claim 10, wherein:

when the estimating unit estimates the fact that the single image is a character image,
the estimating unit further estimates a fact that the designation region is a character image
region containing one or more character images when an occupied quantity of character
images in the designation region is not smaller than an occupied quantity of one or more
images other than the character images in the designation region;

when the estimating unit estimates the fact that the single image is another image than
a character image, the estimating unit further estimates a fact that the designation region is a
non-character image region containing one or more images other than character images when
an occupied quantity of character images in the designation region is smaller than an occupied
quantity of one or more images other than the character images in the designation region; and

the hiding unit hides the character image region estimated by the estimating unit after



the hiding unit hides the character image region estimated by the estimating unit after shaping the
character image region into a predetermined shape to embrace the character image region in the
specific region, hides an entire region surrounded by a contour of a cell contained in the grating image
detected by the grating image detecting unit and co?tbained in the designation region, and hides an
entire region surrounded by a contour of the general image region estimated by the estimating unit.

15. The imﬁ\ e prace in apparatus accordin%to any one oé Cillaim 12 tlglroqu 1Ah wh?rejn: the
table inferaREN Foll AL AR RRtp 0 Rlleitiindd SHIPRTG embtack The chiafadietitiaes
gular frame with a size determined uniquely in accordance
with a vertiggablemgtthangaiiteragiemgiindnitide sreborshng fiegiogion cdfaifbd imalge prochasioger
appafatustn%gggfr%;%q%&%&ﬂxa?e“ c))/ft%aés%%gtméoﬁjr%};b];}sa WOSTeint Sdsé%%'ees'%‘l?cﬁﬁg'%a{hér?a & jormed
from a set of contuous specitic color pixels. . The |ma%e processing apparatus according to
any one ofaClaimag® throaighdli®, thdgredrfic regitbre reference frame is a rectangular frame with a size
determined uniquely in accordance with a vertical length and a lateral length in the recording region.
18. The image processing apparatus according to any one of Claims 9 through 17, wherein: the
bounding frame il2a Beumdipg pestessqdarpframiesarawnditigesigimimagewrhich is the target of type
inference. the forming unit further forms a table inference reference frame with a larger size than
the size of the reference frame;
the image processing apparatus further comprises a grating image detecting unit which
detects a specific color line segment from the non-character image region estimated by the
estimating unit and which detects a grating image including the detected line segment as a
constituent member when the line segment is detected;
the estimating unit further estimates a fact that the non-character image region is a
table image region containing a table image indicating a table when both a first condition and
a second condition are satisfied, and estimates a fact that the non-character image region is a
general image region containing a general image indicating another image than the character
image and the table image when at least one of the first and second conditions is not satisfied,
the first condition being a condition that a size of the grating image detected by the grating
image detecting unit is substantially equal to a size of the table inference reference frame
formed by the forming unit, the second condition being a condition that character images are
contained in a region surrounded by a contour of the grating image detected by the grating
image detecting unit; and
the hiding unit hides the character image region estimated by the estimating unit after
shaping the character image region into a predetermined shape to embrace the character image
region in the specific region, hides an entire region surrounded by a contour of the table image

region estimated by the estimating unit, and hides an entire region surrounded by a contour of

the general image region estimated by the estimating unit.

13. The image processing apparatus according to Claim 11, wherein:

the forming unit further forms a table inference reference frame with a larger size than
the size of the reference frame;

the image processing apparatus further comprises a grating image detecting unit which

detects a specific color line segment from the non-character image region estimated by the



19. A program causing a computer to execute a process for an image estimating method, the process

comprising:
a recording regi

forming a reference frame with a size determined uniquely in accordance with a size of
on where an image is recorded; and estimating a type of a single image based on a

size of a bounding frame around the 29 single imagf7and the size of the formed reference frame, the
single image being a target of type inference in an image contained in a designation region in a

recording jegion mage WhiEh i an ymage Indicating the fecording region where,an image |s recorded.

t

20. A program ctanugsing a computer

n
6 execufe & process for an inage processing me he process

comprisingonstitiermingnéeefehencbefiarm segitiera sizietdetetmined uniquely in accordance with a size of

a recording regiop where an image 3 fecordeds s £ %ﬁ?%ﬂé‘@tﬁ‘g
size of a bounding frame arotin

ﬁ%_%g\rsingle image based on a

O ac ]lmfé% region 1S %
e single image and the size of the formed reference frame, the

single imagklb&imga tegypeat ciyppangfer@hbeiinagn imbgeicgnt&hkdwhean degignétisrcoaditnimad

recording [Rdion ANBHE NGRS ARSI ARRING NEGRIFING TRARMDLLE AN IDAGG R fggorded:

and

general image region containing a general image indicating another image than the character
image and the table image when at least one of the first and second conditions is not satisfied,
the first condition being a condition that a size of the grating image detected by the grating
image detecting unit is substantially equal to a size of the table inference reference frame
formed by the forming unit, the second condition being a condition that character images are
contained in a region surrounded by a contour of the grating image detected by the grating
image detecting unit; and

the hiding unit hides the character image region estimated by the estimating unit after
shaping the character image region into a predetermined shape to embrace the character image
region in the specific region, hides an entire region surrounded by the contour of the grating
image detected by the grating image detecting unit, and hides an entire region surrounded by a

contour of the general image region estimated by the estimating unit.

14. The image processing apparatus according to Claim 11, wherein:

the forming unit further forms a table inference reference frame with a larger size than
the size of the reference frame;

the image processing apparatus further comprises a grating image detecting unit which
detects a specific color line segment from the non-character image region estimated by the
estimating unit and which detects a grating image including the detected line segment as a
constituent member when the line segment is detected;

the estimating unit further estimates a fact that the non-character image region is a
table image region containing a table image indicating a table when both a first condition and
a second condition are satisfied, and estimates a fact that the non-character image region is a
general image region containing a general image indicating another image than the character
image and the table image when at least one of the first and second conditions is not satisfied,
the first condition being a condition that a size of the grating image detected by the grating
image detecting unit is substantially equal to a size of the table inference reference frame

formed by the forming unit, the second condition being a condition that character images are



hiding a specific region contained in the designation region by a hiding method determined uniquely in
accordance with the type estimated by the estimating unit.

28

contained in a region surrounded by a contour of the grating image detected by the grating
image detecting unit; and

the hiding unit hides the character image region estimated by the estimating unit after
shaping the character image region into a predetermined shape to embrace the character image
region in the specific region, hides an entire region surrounded by a contour of a cell contained
in the grating image detected by the grating image detecting unit and contained in the
designation region, and hides an entire region surrounded by a contour of the general image

region estimated by the estimating unit.

15. The image processing apparatus according to any one of Claims 12 through 14,
wherein:
the table inference reference frame is a rectangular frame with a size determined

uniquely in accordance with a vertical length and a lateral length in the recording region.

16. The image processing apparatus according to any one of Claims 9 through 15,
wherein:

the single image is an image formed from a set of continuous specific color pixels.

17. The image processing apparatus according to any one of Claims 9 through 16,
wherein:
the reference frame is a rectangular frame with a size determined uniquely in

accordance with a vertical length and a lateral length in the recording region.

18. The image processing apparatus according to any one of Claims 9 through 17,
wherein:
the bounding frame is a bounding rectangular frame around the single image which is

the target of type inference.

19. A program causing a computer to execute a process for an image estimating
method, the process comprising:

forming a reference frame with a size determined uniquely in accordance with a size of
a recording region where an image is recorded; and

estimating a type of a single image based on a size of a bounding frame around the
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single image and the size of the formed reference frame, the single image being a target of
type inference in an image contained in a designation region in a recording region image

which is an image indicating the recording region where an image is recorded.

20. A program causing a computer to execute a process for an image processing
method, the process comprising:

forming a reference frame with a size determined uniquely in accordance with a size of
a recording region where an image is recorded;

estimating a type of a single image based on a size of a bounding frame around the
single image and the size of the formed reference frame, the single image being a target of
type inference in an image contained in a designation region in a recording region image
which is an image indicating the recording region where an image is recorded; and

hiding a specific region contained in the designation region by a hiding method

determined uniquely in accordance with the type estimated by the estimating unit.



