; ~e3e; h; ed. *$6ZTKR) ~ ? MAY 2002 , . *cooooz* APPARATUS AND METHOD FOR
DETECTI NG ENLARG NG RATI O OR REDUCI NG RATI O OF | MAGE DATA BACKGROUND OF THE

| NVENTI ON The present invention relates to a technol ogy for1dFQ§ﬁﬁiQﬁﬂan
enlarging ratio or a reducing ratio of a digital imge data'i'n Ich the

enlarging ratio or reducing ratio of an imge i s unknown. Conventionally,

in such a ki lgege enlarging or_gfeducing ratio detecting circuit,
it is neceqm&ﬁymmﬂﬂmmmmfbusly provi de an enlarging or reducing ratio of an
i mge whi ch obj ective, as an additional data of the image in a
sone data form®PPRe technol ogy described in JP-A-51294/ 1992,

JP- A- 295545/ 1995 and JP- A- 129356/ ]mmmu\mmwhm in the above-descri bed
technol ogy, there is a task that t | data is easily destroyed by
a di sturbance and the reducing or enl atagissxg rati o of an original inmage is

| ost. Accordingly, in order to solve this task, it is required to add a

clrouit Lo an ZpBRERbS. M G35 FBRTBERALLLRS! BRLARGLNG ARdLL pRa! data

by adding a co I'ca error correctirng circu

addi ti onal data over sever %ﬁf[fﬂdﬁ? Ot Yr "#};é hfaqigege data, and so
a de e

forth. However, there is sti fect that appar at us 17 M AY 2002
-2 becones to be conplicated and | arge-sized. Al so, in the conventional
technol ogy, the reducing or enlarging ratio is detected by putting a

reference signal (referred BRCRGROURDNOR' PREZTIRUERTEOR! ) i N the inmage
itself, and repeating it until the inmage itself is reduced or enlarged and

the synchroni 7Ry pHegealt Aavdn idel aelletad o tdhadchh@asigyameld t ude.
However, to put the synchronizing signal in the imge itself is to insert a
data or noi sketshitdnmdias sorimngifngierdd ot ke dedagea nig s@ltfio afd & her eby,
quality of the inmage itself is |l ost. Mireover, since the reduction and

enl ar genment digirtgdedimadiey dadrad udt ethigwherthen eaxdtangd ngragd 9l e, an anount

of processing and nenories for storing the i nage are needed a great deal,
and accor di Agdpcinge matie pHjaredmagmtla pkgiowdui t becomes to be

| ar ge- si zed. . . ) .
Conventionally, in such a kind of an image enlarging or

reducing ratio detecting circuit, it is necessary to
previously provide an enlarging or reducing ratio of an
image which will be an objective, as an additional data of
the image in a some data form, like technology described
in JP-A-51294/1992, JP-A-295545/1995 and JP-A-129356/1996.

However, in the above-described technology, there is a
task that the additional data is easily destroyed by a
disturbance and the reducing or enlarging ratio of an
original image 1s lost.

Accordingly, in order to solve this task, it is required
to add a circuit to an apparatus, which has means for
restoring the additional data by adding a complicated
error correcting circuit or by attaching the additional
data over several times together with the image data, and
so forth.

However, thexre is still a defect that the apparatus



SUMMARY CF THE | NVENTI ON Therefore, the objective of the present invention
is to solve the above-described tasks. Al so, the objective of the present
invention is to provide a detection apparatus and a detection ﬁpiﬁﬁgvzﬁnz
detecting an appropriate image reducing or enlarging ratio mﬁ1 I
circuit size wthout affecting quality of an inmage. The above-descri bed
obj ective of the present invention is aghieved by an enlarging ratio
detecting apparatus for 17 M AY 2002 #3 detecting an enlarging ratio of
a digital inmage data in which the enlarging ratio of an imge is unknown.
The enlarging ratio detecting apparatus includes a section unit for
sectioning the digital inmage data, in which the enlarging ratio of an i mge
i s unknown, by predeterm ned horizontal or perpendicul ar bl ock sizes, a
conversion unit for frequency-converting sectioned blocks into a

twodi mension, an addition unit for adding frequencies of the blocks every
the sanme frequency over an entire bl ock and obtaining a sum of the
frequenci eBCEQBLS tRebeapEMPldgaded, ang dangeswdizeghit for retrieving
frequenci es at which energ% is callecting using an added result, a

cal cul ation &hFP.f &P LhecHPRVERG 18R adn taGNed F9at-i FSadfUsi g (i ri eved
on i mmge NEDRAGORRE SRR dredotRCRA R (AL PN & e AR Mo AL T | bed
objective of th r.esent invention i hi e a.r cing ratio
de{ect:xg gﬁﬁ%?ifgg §§raﬁéﬁgéﬁ:%§€§4i§¥§§ ﬁé%&E@%olﬁ¥ ggh: &5 : mage data
0 whi chot . . ¢ . . - . .
ot ch B GESACAR (B A d TN SN TR SENE LAl o

i mage datagr BphirglRdl Rad %%C'%Jr&tdrﬁ.z@cng{a%fdm_ € dah WEHWbcta
predeterm ned hori zontal or perpendi cul ar Bl ock sizes, a conversion unit

for frequeggy¥nceneenairyesteEnipanahdy .ocks 1 ? MAY 200Z -4 into a
t wo- di nension, an addition unit for adding frequencies of the bl ocks every

the sanme freHueaeyrQven puterhe &ynodhdonmnd nepldighalg im e dfmdde
frequencies every the sanme frequency, a retrieval unit for retrieving
frequenci estaelfhiich tendmgents acddtectampaisienglaichadoed sasul t, a
calculation unit for calculating a reducing ratio based on a retrieved
resul t, andnflpesicer an dhendaage drtseddst.ordnth thenehige afakirty mfjethiat a to
an image having the calculated reducing ratio. It is preferable that the
above- desciMpgg Adéseldydis Jast i MTHmeUctedh S e e B telkan rrd gnal s
whi ch have frequencies in order of the highest energy, and to obtain a

fr equency- ERéPgIeHeRt iifumeReateddy G RA i DI T @IS MIRer, the
above-described cal cul ati néﬁpit deternines(€ set of fr(ﬂﬁquigf fromthe
frequency- EA&Pgy G s B SFOGHREIY FHE TR T Uni T i ch
energy is || i Ng, |_at ar gi i dugi ratio
That “or retenddiads s hellet £ fedt! SEL U ddbdiubiglyiithdte 10

out put fromgt he fbw- dgsi iBRd JBSLPTARIbMEE ttd bd NeaAROVer flegcr i bed
section unit again, even though a correct enlarging ratio or reducing ratio
cannot be obtai ned one ti ne,seORT SO OTEENT PEEPIONICt ed agai n based on a

rough enlarging ratio or reducing ratio obtained at the first tine.

Therefore, the objective of the present invention is to
solve the above-described tasks.

Also, the objective of the present invention is to
provide a detection apparatus and a detection method for
detecting an appropriate image reducing or enlarging ratio
with simple circuilt size without affecting quality of an
image.

The above-described objective of the present invention

is achieved hy an enlarging ratio detecting apparatus for



17 M AY 2002 -5 In addition, of course, it is possible to construct one
apparatus, an enlarging ratio or reduci ng detecting apparatus, by conbining
t he above-described enlarging ratio detecting apparatus and gh‘(e MAY 2002
above-descri bed reducing ratio detecting apparatus. Al so, th
above-descri bed objective of the present invention is achieved by an inmage
data enlarging ratio detecting nethod of3detecting an enlarging ratio of a
digital image data in which the enlarging ratio of an image is unknown. The
i mge data enlarging ratio detecting nmethod includes steps of: (a)
sectioning the digital inmage data, in which the enlarging ratio of an inage
i's unknown, by predeterm ned horizontal or perpendicul ar bl ock sizes; (b)
frequency-converting sectioned bl ocks into a twodi nension; (c) adding
frequenci es of the above-described bl ocks every the sane frequency over an
entire block and obtaining a sumof the frequencies every the sane
frequency; (dyeoistlagniangealagging addwerdi as digiwhilcimager gpntias imol | ecti ng
using a result of the above-described sum and (e) cal cul ati ng an enl argi ng
rati o of anwhighetbgsealoxging apdle- ofsan Ba@gsetsotinkneyoendhes at which
energy is collecting. 17 MAY 200Z -6 Furthernore, the above-descri bed

obj ective oPDNLREIRRGsERLIOnPEtecddnds appRrafed BRrcdidesade segtdoneduci ng
rati o detecting nmethod of detecting a reducing ratio of a digital inmage
data in mhiHHighgoFeGGGFﬁQnﬁgﬁi5h8fdéﬁlﬁﬁ&gé eufRt8wn 1nTHEicks fBedat a
reduci ng ratig detectin .net@od i ncl udes St%&% of : &ﬁ) se tkonin t he
digital inmagB 858319 AR t RE HEGEE A§ POV PrEgeeL wn, by

det ' [ t i i ; . .
P equency- i aPPP e o5 POrBRRTsHIas, ot Bl aRarty chbepgion st

s 1nto a two

frequenci es egl. £he ARAKSG ARG R %%g%io%%ﬁfﬁlb%ﬁssﬁﬁ%ofre%%%ﬂcy over an

entire block and obtaining a sumo frequencies every the sane .
frequency; @Gdhenllianni B% ac¥@iti®h WnAGUERS QAd@hgVErelueRRHidY ioF ¢@ld ecting

using a result of the above-described sum and (e) calculating a reducing
rati o of anpigege RISEY @he same frequency over an entire block and
obtaining a sum of the frequencies every the same
frequency, a retrieval unit for retrieving frequencies at
which energy 1s collecting using an added result, a
calculation unit for calculating an enlarging ratio based
on a retrieved result, and a restoration unit for
restoring an image of an image data to an image having the
calculated enlarging ratio.

Also, the above-described objective of the present
invention is achieved by a reducing ratio detecting
apparatus for detecting a reducing ratio of a digital
image data in which the reducing ratio of an image is
unknown. The reducing ratio detecting apparatus includes a
section unit for sectioning the digital image data, in
which the reducing ratio of an image is unknown, by

predetermined horizontal or perpendicular block sizes, a

conversion unit for frequency-converting sectioned blocks



t he above-descri bed set of frequencies at which energy is collecting. In
t he above-described step (d), n frequencies in order of the highest energy
are selected, and a frequency-energy distribution in which energy is
collecting i s obtained, and in the above-described step (e),‘b]%iﬁAN?ZUU
frequencies at which energy is collecting is determ ned based on the 17
MAY 2002 obtained frequency-energy didtsyibution, and an enlarging ratio or
reducing ratio that corresponds to this set is calculated. In addition,
even though a correct enlarging ratio or reducing rati o cannot be obtained
one tinme, it is possible to obtain a nore correct enlarging ratio or
reducing ratio by repeating the above-descri bed steps again. In accordance
with the present invention as constructed above, an enlarging ratio or
reducing ratio of an inmage is not affected by a di sturbance. The reason
thereof is that it is not necessary to attach the reducing or enlarging
ratio to fiheol ERg@cadimetidtion, N ah f¥INAloradGiING ddie dRtiy t 0 the image,
and that the data of the enlarging ratio or reducing ratio is not |ost.
Al'so, in #requeéacdeswotth thiee bloeksn evietyefhedBand freqRsidPRrdL 4 event
deterioration of an inmage. The reason thereof is that 1t is not necessary
to i nserteafilrgagdocskf andnobtsilgdalg feorsuli di nhheorArgigiain ez éifelq{; i mage
into the i mge. BRI EF DESCRI PTI ON OF THE DRAW NGS Thi s and ot her objects,
feat ures Hh8 HaPenfxgesiesryth@ pedgdevalnwuedti domiddtriesdney nore appar ent
upon a reading of the follow ng detailed description and draw ngs, in
whi ch: Fi §Fequprcies| gk whighr arediosnilsg coddecting msiolg @n addedAY 2002
8 enbodineE% of an_i mage .reduci ng or enlar%é$g ratio detecting circuit
of the prE8ERLTy nfefBlGHLaELIgn IniL” fereredgylditdng lButmesuadingn ori gi nal
an_ener distribytion in case of being enlarged twofold;

ggggﬁégflgaFiogﬁagﬁgr89 g¥§FFFB&WP TEfUddse 3ol FeEd@TEtiQn Means s 1/ 2.
for restoring an image of an image data to an image having
the calculated reducing ratio.
It is preferable that the above-described retrieval unit
1s constructed so as to select n signals which have
frequencies in order of the highest energy, and to obtain

a frequency-energy distribution in which energy is

collecting.

Moreover, the above-described calculation unit
determines a set of frequencies from the frequency-energy
distribution obtained by the retrieval unit, at which
energy is collecting, and calculates an enlarging ratio or
reducing ratio that corresponds to this set.

Also, if a loop circuit for returning an output from the
above-described restoration unit to the above-described
section unit again, even though a correct enlarging ratio
or reducing ratio cannot be obtained one time, processing
can be conducted again based on a rough enlarging ratio or

reducing ratio obtained at the first time.



DESCRI PTI ON OF THE EMBODI MENTS Enbodi nents of the present invention will be
explained by referring to drawings. Fig. 1 is a block diagramof an
enlarging ratio or reducing ratio detecting apparatus in this e?bﬁﬂbgiﬁ

In Fig. 1, a reference nunmeral 100 is a bl ock sectioning devide sz
sectioning device 100 sections an inmage data, in which an enlarging ratio
or reducing ratio of an inmage is unknown, by predeterm ned horizontal or
per pendi cul ar bl ock size (horizontal n pixels perpendicular nlines). In
this enbodi nent, an inage data 700 is to be sectioned by horizontal eight

pi xel s and perpendi cul ar eight lines as one block. In addition, the case in
whi ch the block size is not 8 x 8 is handled in the same nmanner, and
basically, it can be realized by having a nmenory corresponding to the
nunber of perpendicular lines to be sectioned. A reference nuneral 200 is a
pi xel frequency converter. 17 M AY 2002 _g _ This pixel frequency

converter Zgll(},netﬁqlgﬁg,?g ﬁp&& . b pckg %5&{@@3@% aéél)ri%é%‘? t f%&guency

into a two- n. In i s enmbodi nent, a plX ormed of bl ocks

I's DCT- conysisdfsleuNta®nén 58t g Phg f FLELS NGE e disc PR 2 desk £ pig one bl ock. In
addition, wth regard to a nethod of the frequency conversion, general

frequency fmpemeacuoN, bpUedmBEn i, tiE@nabevl@Ps €6 by r €4 PaLgoeg numer al - 300

is an adder. This adder 300 cal cul ates a sum of the sanme frequency
conponent sretbs ydé tecsing dppapEtey andpoienibdve - déect 1t ereducdnponent s
of the block over an entire imge plane. For exanple, for a frequency fl,

t he adder 30icadeteat bsg aapparatus he frequency fl over the entire inage

pl ane by adding the frequency fl of each block. The calculation for all
frequenci es,Akieh the sabhoegueeegribed ob jeguiveyof 3the presents conducted
in the sane manner. A reference nuneral 400 is an energy retrieving device.
Thi s ener ginyeRrtierihy achievedoby ranrinyee dabyueptirebrgor@bie in which
energy is collecting, usin result. In this enbodinent, n signals

dded
of frequed%%t%%ﬁh?%gW%F%ﬂ%?%%gq%Fe§B4%% PRVRN R EGIRACTREL? OBr@er of the
hi ghest | ected. .| d t of f i t which
onrgy i o Chrttal! fide GhEs; ool CrEP crireRaREy Fauto L E ol arging.
ti i i | t hj i j 2002
20 Peduct 8 Py pflofil; CHhE Bhaad MRLEGALE GG Mabs S aotgdith

reduci ng raliopasgd Q88 g@g?gegfg result. Particularly, the enlarging
ratio or reducing ratio calculator 500 previously stores sets of

frequenci es gf) wWhé&hibhIRg RS JN1§PEAESPRAGE Ndatd, SENeFRY cki PHS oOf
enlarging ratios or reducing ratios is collecting, determ nes from energy
retrievi ngesighalisgdttaoset ah imegqeensi enkabwihi 6 predagyetrminel! ecting,
and cal culates the enlarging ratio or reducing ratio by making the

det er m nedherizontadsponpgerpenfitcplavi blistk sivesd sets. A reference
nuneral 600 is an inmage nenory, and stores the inage data 700 and restores
an i mage to @) i fmgeuenoyngonvierbbndi aedtéanadgbhgckat intorartwaci ng ratio.

dimension;

(c) adding frequencies of the above-described blocks
every the same frequency over an entire block and
obtaining a sum of the frequencies every the same
frequency;

(d) obtaining a set of frequencies at which energy is
collecting using a result of the above-described sum; and

(e) calculating an enlarging ratio of an image based on
the above-described set of frequencies at which energy is

collecting.



Mor eover, the apparatus has a loop circuit 800 for returning an inmage,
which is restored to an i mage havi ng an obtai ned rough enlarging ratio or
reducing ratio, to the block sectioning device again, in case #hg&€§
correct enlarging ratio or reducing ratio cannot be obtained‘h 2002
processing. In accordance with this apparatus constructed above, it is
possible to detect the enlarging ratio_%r_reducing rati o wi t hout dependi ng
on an additional data indicating an enlarging ratio or reducing ratio.
Next, operation of this apparatus will be explained. The bl ock size
sectioning device 100 sections the inage 17 MAY 2002 -11 data 700 by
bl ocks of predeterm ned horizontal or perpendicular sizes. Here, for
sinplicity of the explanation, the explanation will be made under an
assunption of horizontal eight pixels and perpendicul ar eight lines. In
case of 8 x 8 sizes, the block size sectioning circuit generally has a

menory correspondi ng to eight |ines,_ re-conducts. addressing every |ine and
every pixel, }Eee%‘lﬁé‘fﬁ'i e ahredeidetbediePIsP L ¥R yEN®2. “ When dat a

corresponding to the data, is

8 8 pixels, is stored. in the nory .
transf err e®¥ $He %&%‘Ft??%qj(ﬁen %‘ﬁ%‘ﬁ%%rlf%raréog‘?a%ed?ﬁ?e?e Pehtency
converter recelve j d 0 cks d
frequency- co(r%:vieor tcgéec/laa ajt'l{’lp?exdé%? # >6<ld #%?éleége%ofé%‘i%%ﬁfc’rﬁgl%foJf- h&
expl anati o g}g i | S r T, t i chet ency
conver si onrbli ap%fioigyﬁioﬁlt% jff}lzggieér}gyeé%e?ég}%@%@? r]?%% o%ft at LE‘% ?gesent S
char act ef i td Gufifndie. SR | ARed MoK rdiieLgl Stat byt aotel £104! RUtnda
t wodi mensi onal frequency signals 210. The adder 300 obtains a sumo
ener gi es ofjddmidsurests@siugncy every the same frequency over an entire
i mage plane fromthe two-di nmensional frequency signals 210. Wile the
frequency enargy shctiomlidg othefdbgrtaFehiagaedabh pckn swivveh i tige vi dual
characteristic thereof, the distribution obtained by the sum over the
entire i mgeduding MatROORE -d2 iphge el boenkmewn 0 bipsprédetarmenedgy
di stribution over the entire image plane. This is input to the energy
retrievi ng hianizenzab ex P¢%ﬂ@@@t9u£@nnbhgcbi@héﬁ%;310. The ener gy
retrieving device 400 can determ ne unbal ance of the entire innage plane by
sel ecting n siYhafzegiengy- ¢orverehtyd ssaet Honed ghkpeks1tntont chwhave
frequencies_in order of the highest energy. For exanple, in case that the
i mage planéipﬁe%ﬁﬁ%ﬁged two tinmes, in the frequency summ ng signals 310,

f the, hj gh f i ly. | ow, d f f
enerey o e ] Sheaknl EOUEIEIc| 5o b ERE Yot 800 ERBAS 808, {1 ey
that h hj I i b | eyi devi 400, d
et e NGNS b LRGN, Py LDea TGO L ehibat Bige o0 100, o

enl argi ng r@ii Qi Ping eaUShi9of AEHE fﬁé&&éﬁ‘&?és?@@eikﬂéﬁe%éﬁé of frequencies
froman energy distribution of a frequency having high energy, which is

shown by ther&qessyyfetrieving signals 410. And, the cal cul ator 500
calcul ates an enlarging ratio or a reducing ratio fromthe sets of
frequenci es ofdpnowt&lgingi at s&bubf ofirequenspesdabgwhichhenprgyi ogsly
stored enlarging ratio or reducing ratio and the set of frequencies of an
ener gy di steoblécbingetsingnadrésohtt b€ €her ghovetdesvrhpbedi gnml;saadl. For
exanpl e, in case of the DCT conversion, in a
(e) calculating a reducing ratio of an lmage based on
the above-described set of frequencies at which energy is
collecting.
In the above-described step (d), n frequencies in order
of the highest energy are selected, and a frequency-energy
distribution in which energy is collecting is obtained,
and in the above-described step (e), a set of frequencies

at which energy is collecting is determined based on the



17 MAY 2002 -13 distribution of an original inmage, energy usually collects
at highest frequencies as shown in Fig. 2. On the other hand, in case that
an imge enlarging ratio is twofold, as shown in Fig. 3, an r
distribution (a set of frequencies having high energy) causagfngég20ﬂ2cme
frequency. Also, in case of a reducing ratio of 1/2, as shown in Fig. 4)
energy collects at high frequencies. Such information is previously stored
inthe enlarging ratio or reducing rati-d cal cul ator 500, and the enl arging
ratio or reducing ratio is calculated fromthe set of frequencies having

hi gh energy that was output fromthe energy retrieving signals 410. For
exanple, if an energy distribution (a set of frequencies having high
energy) that was output fromthe energy retrieving signals 410 is a
distribution shown in Fig. 3, the enlarging ratio or reducing ratio

cal cul ator 500 can determ ned that an enlarging ratio of an imge data is
two, and if an energy distribution (a set of frequencies having high

ener gy) thatbtwabnedtfoeghienoytdeeegerdisteibuelomg and nah sedlérging
distribution shown in Fig. 4, the enlarging ratio or reducing ratio

cal cul at or 500l a0 deeduaingdrahbe thaedoerregspends ©f tinlsnege Hsta is
1/2. The reducing or enlarging ratio of an image is calculated in this
manner and Q#%F@i%%@@ing ratio is 17 MAY Z002 -14 output to the image
menory 600, and it_is possible to restore the imge to an inmage having an

original i magk ra@dbtieh: aHPR| BROUGH LaSRTTRGE ALIFIRRY P gPRg ratio
est ored | ST HAGCPREYP nG2BROBLPS| PBLEFORRHOR| SIBF notF atf GRS HBNRG ng
ratio, is rggurngd.to therblock segtioning. device, 100 again tgetkgop
Ciroul t 80050 AACEHE SMETSLEPAFPoh HBLET SHIE SROLE T Tapearie. ata8of
2002 -15 QHN£@%eating the above-described steps again.

In accordance with the present invention as constructed
above, an enlarging ratio or reducing ratio of an image is
not affected by a disturbance. The reason thereof is that
it is not necessary to attach the reducing or enlarging
ratio to the image as a data in a form of adding the ratio
to the image, and that the data of the enlarging ratio or
reducing ratio is not lost.

Also, in accordance with the present invention, it is
possible to prevent deterioration of an image. The reason
thereof is that it is not necessary to insert an image
reference signal for f£inding original size of an image
into the image.

BRIEF DESCRIPTION OF THE DRAWINGS

This and other objects, features and advantages of the
present invention will become more apparent upon a reading
of the following detailed description and drawings, in
which:

Fig. 1 is a block diagram showing construction of an



1 An enlarging ratio detecting apparatus for detecting an enlarging ratio
of a digital image data in which said enlarging ratio of an inage is
unknown, conprising: section neans for sectioning said digital inage data,

in which said enlarging ratio of an inmage i s unknown, by pre
hori zontal or perpendicul ar bl ock sizes; conversion neans for VehmA?e§002

frequency-converting sectioned bl ocks 'gto a two-di nension; addition neans
for addi ng frequencies of said blocks every the sane frequency over an
entire block and obtaining a sumof said frequencies every the sane
frequency; retrieval neans for retrieving frequencies at which energy is
coll ecting using an added result; calculation nmeans for calculating an
enlarging ratio based on a retrieved result; and restoration nmeans for
restoring an image of an inmage data to an i mage having said cal cul at ed
enlarging ratio.

embodiment of an 1lmage reducing or enlarging ratio
detecting circuit of the present invention;

Fig. 2 is an energy distribution of an orliginal image;

Fig. 3 is an energy distribution in case of being
enlarged twofold; and

Flg. 4 is an energy distribution in case that a reducing
ratio is 1/2.

DESCRIPTION OF THE EMBODIMENTS

Embodiments of the present invention will be explained
by referring to drawings.

Fig. 1 is a block diagram of an enlarging ratio or
reducing ratio detecting apparatus in this embodiment.

In Fig. 1, a reference numeral 100 is a block sectioning
device. This block sectioning device 100 sections an image
data, in which an enlarging ratio or reducing ratio of an
image is unknown, by predetermined horizontal or
perpendicular block size (horizontal n pixels x
perpendicular n lines). In this embodiment, an image data
700 is to be sectioned by horizontal eight pixels and
perpendicular eight lines as one block. In addition, the
case in which the block size is not 8 x 8 is handled in
the same manner, and basically, 1t can be realized by
having a memory corresponding to the number of
perpendicular lines to be sectioned.

A reference numeral 200 is a pixel frequency converter.



2 An enlarging ratio detecting apparatus according to claim1l, wherein said
conversi on neans includes neans for applying DCT conversion to a data of
sai d sectioned blocks. 3 An enlarging ratio detecting apparatus accordi ng
to 17 MAY 2002 -16 claim1, wherein said retrieval neans fntiMdes 280hs
for selecting n signals out of said added result, which have frequencies in
order of the highest energy, and obtaingng an energy distribution. 4 An
enlarging ratio detecting apparatus according to claim1, wherein said

cal cul ati on nmeans determ nes a set of frequencies from an energy
distribution retrieved by said retrieval neans, at which energy is
collecting, and calculates an enlarging ratio of an inmage. 5 An enl argi ng
rati o detecting apparatus according to claim1, having a loop circuit for
returning an output fromsaid restoration neans to said section neans
again. 6 Areducing ratio detecting apparatus for detecting a reducing

ratio of apdiigl tAlkd1MgR RNy RofRieth e32hd ol RHNRRE o 3l IR iy dbd M™ye S

unknown, conpri Sing: section feans for sectioning said digital 1nage data,

in which saidokeduenFedspldct o P xeTBFRelghenitnAWto BY tiiRRRIHE N5,
hori zontal or perpendicul'ar bl ock sizes; conversion neans for

frequency- gant@rils RebdAmemtsd ablpdxes idaita a liowEFotimEN OBkl ti®n means
for addi ng frequencies of said blocks every the sane frequency over an
entire bl oDKTardneirdied , naindl swa Gfets alfd fireemeaadiess iav @bt dilred afer
frequency; 17 MAY ~~~ -17 retrieval neans for retrieving frequencies at
whi ch ener gne dlogk.edin rgldidiiog .amwidddew gaesiultio; ac aledical iogh tteans f or
calculating a reducing ratio based on a retrieved result; and restoration
means for daegwengy senviensdayf, genenade frggueneyaconveys g rgpchii d

cal cul ated reducing ratio. 7 A reducing ratio detecting apparatus according
to cl ai m 6 2swié&Tei Fafail® @IPRGeS -on means i ncl udes neans for appl yi ng DCT

conversion to a data of said sectioned blocks. 8 A reducing ratio detecting
appar at us acforGHFF G PAMATRL G diSh adaiddidedt-r (TS ar?é’fgl% 341 udes neans

for selecting n._si.gnal s out ai d addgg result) which have frequencies in
order of t FAHTHRISE Ghatll Chathie, Balieniihs e ieYe SRPERRET HRYSHY o A
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collecting, and calculates a reducing ratio of an imge.
a frequency £,, the adder 300 calculates a sum of the
frequency f, over the entire image plane by adding the
frequency £, of each block. The calculation for all
frequencies, such as a frequency f,, a frequency f,, ... , 1is
conducted in the same manner.

A reference numeral 400 is an energy retrieving device.

This energy retrieving device 400 retrieves frequency
components in which energy is collecting, using an added
result. In this embodiment, n signals of frequency summing
signals 310, which have frequencies in order of the
highest energy, are selected. In other words, a set of
frequencies at which energy is collecting is obtained.

A reference numeral 500 is an enlarging ratio or

reducing ratio calculator. This enlarging ratio or



10 A reducing ratio detecting apparatus according to claim®6, having a | oop
circuit for returning an output fromsaid restoration neans to said section
means again. 11 An enlarging ratio detecting apparatus for detecting an

enlarging ratio of a digital imge data in which said ~ 7 NIAZ ﬁﬁgY'fﬁb
enlarging ratio of an image i s unknown, conprising: section ans 2
sectioning said digital image data, irHwhich said enlarging ratio of an
i mage i s unknown, by predeterm ned horizontal or perpendicul ar bl ock sizes;
conversion nmeans for frequency-converting sectioned blocks into a
t wo- di mensi on by neans of DCT conversion; addition nmeans for obtaining a
sum of frequencies of all of said frequency-converted bl ocks every the sane
frequency of all bl ocks; retrieval nmeans for selecting n signals out of an
added result, which have frequencies in order of the highest energy, and
outputting an energy distribution of frequencies at which energy is
col | ecti mpgducing ratio calculator 500 calculates an enlarging
ratio or a reducing ratio based on a retrieved result.
Particularly, the enlarging ratio or reducing ratio
calculator 500 previously stores sets of frequencies at
which high energy corresponding to several kinds of
enlarging ratios or reducing ratios is collecting,
determines from energy retrieving signals 410 a set of
frequencies at which energy is collecting, and calculates
the enlarging ratio or reducing ratio by making the
determined set correspond to the previously stored sets.
A reference numeral 600 is an image memory, and stores
the image data 700 and restores an image to an image
having the obtained enlarging ratio or reducing ratio.
Moreover, the apparatus has a loop circuit 800 for
returning an image, which is restored to an image having
an obtained rough enlarging ratio or reducing ratio, to
the block sectioning device again, in case that a correct
enlarging ratlio or reducing ratio cannot be obtained at
one processing.
In accordance with thils apparatus constructed above, it
is possible to detect the enlarging ratio or reducing
ratio without depending on an additional data indicating
an enlarging ratio or reducing ratio.

Next, operation of this apparatus will be explained.

The block size sectioning device 100 sections the image



cal cul ation neans for determ ning a set of frequencies based on said energy
distribution, at which energy is collecting, and cal cul ati ng an enl argi ng
ratio of an inage, which corresponds to said set; and restoration neans for
restoring an image of an inmage data to an i mage havi ng said1qhmm§ a Bpg
enlarging ratio. 12 An enlarging ratio detecting apparatus accordin
claim 11, having a loop circuit for retlurning an output from said
restoration nmeans to said section nmeans again. 17 MAY 2002 -19 13 A
reducing ratio detecting apparatus for detecting a reducing ratio of a
digital image data in which said reducing ratio of an image i s unknown,
conprising: section neans for sectioning said digital imge data, in which
said reducing ratio of an inmage is unknown, by predeterm ned horizontal or
per pendi cul ar bl ock

data 700 by blocks of predetermined horizontal or

perpendicular sizes. Here, for simplicity of the

explanation, the explanation will be made under an

assumption of horizontal eight pixels and perpendicular

eight lines. In case of 8 x B sizes, the block size

sectioning circuit generally has a memory corresponding to

eight 1lines, re-conducts addressing every line and every

pixel, and sequentially stores pixel data in a memory 102.

When data corresponding to 8 x 8 pixels is stored in the

memory, the data is transferred to the plxel frequency

converter 200.

The pixel frequency converter 200 receilves the image

data 110 formed of blocks and frequency-converts data

pixels of 8 x 8 sizes. For simplicity of the explanation,

DCT conversion is used here. The data to which the

frequency conversion is applied shows a frequency energy

distribution that represents characteristic of the

sectioned block. This distribution is output as two-

dimensional frequency signals 210.

The adder 300 obtains a sum of energies of the same

frequency every the same frequency over an entire image

plane from the two-dimensional frequency signals 210.

While the frequency energy distribution of each sectioned

block shows individual characteristic thereof, the

distribution obtained by the sum over the éntire image



si zes; conversion neans for frequency-converting sectioned blocks into a

t wo- di nensi on by neans of DCT conversion; addition neans for obtaining a
sum of frequencies of all of said frequency-converted bl ocks, every the sane
frequency of all blocks ; retrieval nmeans for selecting n sfb%aﬁﬁ&vugﬂgg an
added result, which have frequencies in order of the highest energy, an
outputting an energy distribution of _{4equencies at which energy is

col l ecting; calculation nmeans for determning a set of frequencies based on
said energy distribution of said frequencies, at which energy is
collecting, and calculating a reducing ratio of an imge, which corresponds
to said set; and restoration neans for restoring an inage of an inage data
to an i mage having said cal cul ated reducing rati o. 17 MAY ?~A~~ - 20

plane becomes to describe an energy distribution over the
entire image plane. This is input to the energy retrieving
device 400 as frequency summing signals 310.

The energy retrieving device 400 can determine unbalance
of the entire image plane by selecting n signals of the
frequency summing signals 310, which have frequencies in
order of the hilghest energy. For example, in case that the
image plane is enlarged two times, in the frequency
summing signals 310, energy of the highest frequency is
extremely low, and energy of a frequency that is a next
high frequency is high. Accordingly, a group of
frequencies that have high energy is retrieved by the
energy retrieving device 400, and a result of the
retrieval is output as energy retrieving signals 410.

The enlarging ratio or reducing ratio calculator 500
finds a set of frequencies from an energy distribution of
a frequency having high energy, which is shown by the
energy retrieving signals 410. And, the calculator 500
calculates an enlarging ratio or a reducing ratio from the
sets of frequencies of an energy distribution
corresponding to the previously stored enlarging ratio or
reducing ratio and the set of frequencies of an energy
distribution determined from the energy retrieving signals
410.

For example, in case of the DCT conversion, in a



14 A reducing ratio detecting apparatus according to claim 13, having a
| oop circuit for returning an output fromsaid restoration neans to said
section neans again. 15 An imge data enlarging ratio detect f
detecting an enlarging ratio of a digital inage data in mhiclqggma&hgﬂog
enlarging ratio of an inmage is unknown, .said nethod conprises steps of: (a)
sectioning said digital inmage data, in WHich said enlarging ratio of an
i mge i s unknown, by predeterm ned horizontal or perpendicul ar bl ock sizes;
(b) frequency-converting sectioned bl ocks into a twodi nension; (c) adding
frequenci es of said blocks every the sane frequency over an entire bl ock
and obtaining a sum of said frequencies every the sane frequency; (d)
obtaining a set of frequencies at which energy is collecting using a result
of said sum and (e) calculating an enlarging ratio of an inmage based on
said set of frequencies at which energy is collecting. 16 An i mage data
enl ar gi ng r%%?BrHEFEé?Pn@fné?h@ﬁlaéﬁégdiﬁ@9?® @PﬂFﬁYlB?uﬁ&ﬂVhéplgGﬁﬁﬁising
a step of (f% restoring an inage data o said calculated enlarging ratio of
4 Pgi

an i mage. 13t AA1PRESE GRPUERrIfSi A§ FAPFB 4Bt ELPing-nBRnéBe ofhemay 2002
-21 ing.to.claimil i i d_oethod h t f lyi i d
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detecti ng net etectin educrn atro Irgitalf rmage data in

whi ch said pedyGbRgy’ 28hh800f 1ANChEBISE & ¥BKAGYAg $atdoMBENQYCORRYi ses
steps of: (a) Sectioning said digital imge data, 1 n which said reducing

ratio of anghgRfieihSrigknawnenBygpr edet eEkkNad h@theﬂbgheQEiegnp@@@ﬁpU!ar
bl ock sizes; (b) frequency-converting sectioned blocks into a twodi nension;

(c) adding inequmactien ok pab¢ibuetikSseveryd tihethanenfiaegiancyatier oan
entire block and obtaining a sumof said frequencies every the sane
frequency; fdfluchhgi mangoacadtudhtbrefooncaed &hewkendihrgneggyatdoceir ecti ng
using a result of said sum and (e) calculating a reducing ratio of an
i mge basedrefdusind vatiof ibr eqlendnsedafreni theesetgpfi freaueaciiesy. 20 An
i mge data reducing rati o detecting nethod

having high energy that was output from the energy

retrieving signals 410.

For example, 1f an energy distribution (a set of

frequencies having high energy) that was output from the

energy retrieving signals 410 is a distribution shown in

Fig. 3, the enlarging ratio or reducing ratio calculator

500 can determined that an enlarging ratio of an image

data is two, and if an energy distribution (a set of

frequencies having high energy) that was output from the

energy retrieving signals 410 is a distribution shown in

Fig. 4, the enlarging ratio or reducing ratio calculator

500 can determined that a reducing ratio of an image data

is 1/2.

The reducing or enlarging ratio of an image is

calculated in this manner and the enlargihg ratio is



17 MAY ~~~~ -22 according to claim19, further conprising a step of (f)
restoring an imge data to said cal culated reducing ratio of ap imge. 21
An i mage data reducing ratio detecting nethod according to cl aﬂrﬁ ZMZY 2902
wherein said nethod has a step of applying said steps (a) to (f) to sal

i mge data again, which is restored to said cal culated reducing ratio of an
image. 22 An inmage data reducing ratio_getecting method according to claim
19, wherein, in said step (b), frequency-conversion is DCT conversion.
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CLAIMS
1 An enlarging ratilo detecting apparatus for detecting an
enlarging ratio of a digital image data in which said
enlarging ratio of an image is unknown, comprising:
section means for sectioning said digital image data,
in which said enlarging ratio of an image is unknown,
by predetermined horizontal or perpendicular block
sizes;
conversion means for frequency-converting sectioned
blocks into a two-dimension;
addition means for adding frequencies of sald blocks
every the same frequency over an entire block and
obtalning a sum of said frequencies every the same
frequency;
retrieval means for retrieving frequencies at which
energy 1s collecting using an added result:
calculation means for calculating an enlarging ratio
based on a retrieved result; and
restoration means for restoring an image of an image
data to an lmage having said calculated enlarging
ratio.
2 An enlarging ratio detecting apparatus according to
claim 1, wherein said conversion means includes means for
applying DCT conversion to a data of said sectioned blocks.

3 An enlarging ratio detecting apparatus according to
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claim 1, whereln said retrieval means includes means for
selecting n signals out of said added result, which have
frequencies in order of the highest energy, and obtaining
an energy distribution.
4 An enlarging ratio detecting apparatus according to
claim 1, wherein sald calculation means determines a set
of frequencies from an energy distribution retrieved by
sald retrieval means, at which energy is collecting, and
calculates an enlarging ratio of an image.
5 An enlarging ratio detecting apparatus according to
claim 1, having a loop circuit for returning an output
from said restoration means to said section means again.
6 A reducing ratio detecting apparatus for detecting a
reducing ratio of a digital image data in which said
reducing ratio of an image ié unknown, comprising:
section means for sectioning said digital image data,
in which sald reducing ratio of an image is unknown,
by predetermined horizontal or perpendicular block
sizes;
conversion means for frequency-converting sectioned
blocks into a two-dimension;
addition means for adding frequencies of said blocks
every the same frequency over an entire block and
obtaining a sum of said frequencies every the same

frequency;
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retrieval means for retrieving frequencies at which
energy i1s collecting using an added result;
calculation means for calculating a reducing ratio
based on a retrieved result; and
restoration means for restoring an image of an image
data to an image having said calculated reducing
ratio.
7 A reducing ratio detecting apparatus according to claim
6, wherein said conversion means includes means for
applying DCT conversion to a data of said sectioned blocks.
8 A reducing ratio detecting apparatus according to claim
6, wherein said retrieval means includes means for
selecting n signals out of said added result, which have
frequencies in order of the highest energy, and obtaining
an energy distribution.
9 A reducing ratio detecting apparatus according to claim
6, wherein said calculation means determines a set of
frequencies from an energy distribution retrieved by said
retrieval means, at which energy is collecting, and
calculates a reducing ratio of an image.
10 A reducing ratio detecting apparatus according to
claim 6, having a loop circuit for returning an output
from said restoration means to said section means again.
11 An enlarging ratio detecting apparatus for detecting

an enlarging ratio of a digital image data in which said
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enlarging ratio of an image is unknown, comprising:
section means for sectioning said digital image data,
in which sald enlarging ratio of an image is unknown,
by predetermined horizontal or perpendicular block
sizes;
conversion means for frequency-converting sectioned
blocks 1nto a two-dimension by means of DCT
conversion;
addition means for obtaining a sum of frequencies of
all of said frequency-converted blocks every the same
frequency of all blocks;
retrieval means for selecting n signals out of an added
result, which have frequencies in order of the
highest energy, and outputting an energy distribution
of frequencies at which energy is collecting;
calculation means for determining a set of frequencies
based on sald energy distribution, at which energy is
collecting, and calculating an enlarging ratio of an
image, which corresponds to said set; and
restoration means for restoring an image of an image
data to an image having said calculated enlarging
ratio.
12 An enlarging ratlo detecting apparatus according to
claim 11, having a loop circuit for returning an output

from said restoration means to said section means again.
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13 A reducing ratio detecting apparatus for detecting a

reducing ratio of a digital image data in which sald

reducing ratio of an image is unknown, comprising:

section means for sectioning said digital image data,

in which said reducing ratio of an image 1is unknown,

by predetermined horizontal or perpendicular block

sizes;

conversion means for frequency-converting sectioned

blocks into a two-dimension by means of DCT

conversion;

additlon means for obtaining a sum of frequencies of

all of sald frequency-converted blocks every the same

frequency of all blocks;

retrieval means for selecting n signals out of an added

result, whlch have frequencies in order of the

highest energy, and outputting an energy distribution

of frequenciles at which energy is collecting:

calculation means for determining a set of frequencies

based on sald energy distribution of said frequencies,

at which energy is collecting, and calculating a

reducing ratio of an image, which corresponds to said

set; and

restoration means for restoring an image of an image

data to an image having said calculqted reducing

ratio.
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14 A reducing ratio detecting apparatus according to
claim 13, having a loop circuit for returning an output
from said restoration means to said section means again.
15 An image data enlarging ratio detecting method of
detecting an enlarging ratio of a digital image data in
which said enlarging ratio of an image is unknown, said
method comprises steps of:

(a) sectioning said digital image data, in which said
enlarging ratio of an image is unknown, by
predetermined horizontal or perpendicular block
sizes;

(b) frequency-converting sectioned blocks into a two-
dimension;

(c) adding frequencies of said blocks every the same
frequency over an entire block and obtaining a sum of
sald frequencies every the same frequency;

(d) obtaining a set of frequencies at which energy is
collecting using a result of said sum; and

(e) calculating an enlarging ratio of an image based on
said set of frequencies at which energy is collecting.

16 An image data enlarging ratio detecting method
according to claim 15, further comprising a step of (f)
restoring an image data to said calculated enlarging ratio
of an image.

17 An image data enlarging ratio detecting method
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according to claim 16, wherein said method has a step of
applying said steps (a) to (f) to said image data again,
which is restored to said calculated enlarging ratio of an
image.

18 An image data enlarging ratio detecting method
according to claim 15, wherein, in said step (b),
frequency-conversion 1is DCT conversion.

19 An image data reducing ratio detecting method of
detecting a reducing ratio of a digital image data in
which said reducing ratio of an image is unknown, said
method comprises steps of:

(a) sectioning said digital image data, in which said
reducing ratio of an image is unknown, by
predetermined horizontal or perpendicular block
sizes;

(b) frequency-converting sectioned blocks into a two-
dimension;

(c) adding frequencies of said blocks every the same
frequency over an entire block and obtaining a sum of
said fredquencles every the same frequency:

(d) obtaining a set of frequencies at which energy is
collecting using a result of said sum; and

(e) calculating a reducing ratio of an image based on
sald set of frequencies at which energy is collecting.

20 An image data reducing ratio detecting method
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according to claim 19, further comprising a step of (f)
restoring an image data to said calculated reducing ratio
of an image.

21 An image data reducing ratio detecting method
according to clalm 20, wherein said method has a step of
applying said steps (a) to (f) to said image data again,
which is restored to sald calculated reducing ratio of an
image.

22 An image data reducing ratio detecting method
according to claim 19, wherein, in said step (b),

frequency-conversion is DCT conversion.



