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APPARATUS AND METHOD FOR DETECTING ENLARGING RATIO OR

REDUCING RATIO OF IMAGE DATA

- BACKGROUND OF THE INVENTION

The present invention relates to a technology for

detecting an enlarging ratio or a reducing ratio of a

‘digital image data in which the enlarging ratio or

reducing ratio of an image is unknown.

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 is 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 togethef with the image data, and
so forth. .

However, there is stilll a defect that the apparatus
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5ecomes to be complicated and large-sized.

| Also, in the conventional technology, the reducing dr
enlarging ratio is detected by putting a reference signal
'(referred to as a synchronizing signal) in the image
41tself, and repeating it until the image itself is reduced
or enlarged and the synchronizing signal can be detected
%ith the largest amplitude.

However, to put the synchronizing signal in the limage
-itself is to insert a data or noise which has some
;influence on the image itself, and thereby, quality of the
:image itself is lost. Moreover, since the reduction and
‘enlargement is repeatedly conducted over an entire image
‘plane, an amount of processing and memories for storing
jthe image are needed a great deal, and accordingly. there
is a defect that the circuit becomes to be large-sized.

SUMMARY OF THE INVENTION

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 circuit size without affecting quality of an
Image.

The above-described objective of the present invention

is achieved by an enlarging ratio detecting apparatus: for
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;detecting an enlarging ratio of a digital image data ﬁn
which the enlarging ratio of an image is unknown. The?
jenlarging ratio detecting apparatus includes a section
Eunit for sectioning the digital image data, in which the
fenlarging ratio of an image 1is unknown, by predetermiﬁed
Ehorizontal or perpendicular block sizes, a conversioniunit
for frequency-converting sectioned blocks into a two-i
;dimension, an addition unit for adding frequencies of ithe
:blocks every the same frequency over an entire block and
iobtaining a sum of the frequencies every the same
Sfrequency, a retrieval unit for retrieving frequencies at
‘which energy is collecting using an added result, a
;calculation unit for calculating an enlarging ratlo 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
jnvention 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 ratioc 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 pérpendicular block sizes, a

conversion unit for frequency-converting sectioned blocks
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into a two-dimension, an addition unit for adding
Frequencies of the blocks every.the same frequency over an
Entire block and obtaining a sum of the frequencies every
fhe same frequency. a retrieval unit for retrieving
:frequencies at which energy is coilecting using an added
%esult, a calculation unit for calculating a reducing
ratio based on a retfieved result, and a restoration means
:for restoring an image of an image data to an image having
éthe calculated reducing ratio.

It is preferable that the above-described retrieval unit
‘15 constructed so as to select n signals which have
frequencies in order of the highest energy, and to obtéin
a frequency-energy distribution in which energy is
-collecting.

Moreover, the above-described calculation unit
determines 2 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 locp circult 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 Ffirst time.
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In addition, of course, it is possible to construct one
apparatus, an enlarging ratio or reducing detecting
apparatus, by combining the above-described enlarging
ratio detecting apparatus and the above-described reducing
;ratio detecting apparatus.

Also, the above-described objective of the prasent
Anvention is achieved by an image data enlarging ratio
;detecting method of detecting an enlarging ratio of a
‘digital image data in which the enlarging ratio of an
jimage is unknown. The #mage data enlarging ratio detecting
?method includes steps of:

(a) sectioning the digital image datai in which the
‘enlarging ratio of an jimage is unknown, by predetermined
éhorizontal or perpendicular block sigzes;

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

(c) adding frequencies of the above-described blocks
every the same fregquency 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
coilecting 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.
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Farthermore, the above-descriﬁed objective of the
present invention is achleved by an image data reduciﬁg
%atio detecting method of detecting a reducing ratio &f a
ﬁigital image data in which the reducing ratio of an fmage
;is unknown. The image data reducing ratio detecting method
Eincludes steps of:

(a) sectioning the aigital image data, in which the
:redncing ratio of an image is unknown, by predeterminéd
ihorizontal or perpendicular block sizes:
| (b) frequency-converting sectioned blocks into a th-
Edimension;
| (c) adding frequenciesiof the above-described blocks
?every the same frequency over an entire block and
-obtaining a sum of the fregquencies every the same
frequency; |

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

(e) calculating a reducing ratio of an image 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
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bbtained freguency-energy distribution, and an enlarging
ratio or reducing ratio that correspondé to this set iis
gcalculated.

In addition, even though a correct enlarging ratio or
reduclng ratio cannot be obtained one time, it is p0551ble
:to obtain a more correct enlarging ratio or reducing xratio
gby repeating the above-described steps again.

: In accordance with the present invention as constructed
fabove, an enlarging ratio or reducing ratio of an image is
:not affected by a diéturbance. The reason thereof is that
it is not hecessary to httach the reducing or emnlarging
gratio to tHe image as a data in a form of adding the ratio
;to the image., and that the data of the enlarging ratioc or
éreducing ratio is not lost.

Also, in accordance with the present invention, it is
;possible to prevent deterioration of an image. The reason
éthereof is that it is not necessary to insert an image
:reference signal for finding original size of an image
-into the image.
| BRIEF DESCRIPTION OF THE DRAWINGS

This and other objécts, features and advantages of the
;present invention will become more apparent upon a reading
"of the following detaliled description and drawings, in
;Which:

Fig. 1 1s 2 block diagram showing construction of an
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iembodiment of an image reducing or enlarging ratio
?etecting circuit of the present invention;
: Fig. 2 is an‘energy:Qistribution of an original image;
Fig. 3 is an energy distribution in case of being
?enlarged twofold; and
: Fig. 4 is an energy:distribution in case that =a reduEing
fratio is 1/2.
DESCRIBTION OF THE EMBODIMENTS

Embodiments of thelpresent 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 referénce numeral 100 is a block sectioning
5device. This block séctioning device 100 sections an image
édata, in which an enlarging ratio or reducing ratio of an
fimage is unknown, by predetermined horizontal or
‘perpendicular block size (horizontal n pixels x
gperpendicular n lines). In this embodiment, an image data
?700 is to be sectionéd by horizontal eight pixels and
;perpendicular eight lines as one block. In addition, the
écase in which the block size is not 8 x 8 is handled in
Ethe same manner, and basically, it 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.
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ihis pixel frequency converter 200 converts a sectioned
ﬁlock with respect to pixel frequency into a two-dimenision.
#n this embodiment, a pixel data 110 formed of blocks 4s
50T-converted, and one set of frequencies is obtained%for
;one block. In addition, with regard to & method of the
?requency conversion,.general frequency converslion, such
%s FFT, can be adoptéd.

| A reference numeral 300 is an adder. This adder 300
Ecalculates a sum of the same frequency components every
fthe same frequency component for the frequency componénts
fof the block over an entire image plane. For example, for
;a frequency £,, the adder 300 calculates a sum of the
ifrequency:ﬁ~over the entire image plane by adding the
frequency f, of each block. The calculation for all
Efrequencies, such as a frequency f,, a frequency £,, ..., is
;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 freguency summing
gignals 310, which have freqguencies 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 ratic or
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reducing ratio calculator 500 calculates an enlarging
ratio or a reducing ratio based on a retrieved result.
Particularly, the enlarging ratio or reducing ratio
caloulator 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 i1s collecting, énd 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 i1s restored to an image having
an obtalned rough enlarging ratio or reducing ratioc, to
the block sectioning device again, in case that a correct
enlarging ratio or reducing ratio cannot be obtained at
one processing.

In accordance with this apparatus constructed above, it
is possible to detect the enlarging ratio or reducing
ratlio without depending on an additional data indicating
an enlarging ratio or reducing ratio,

Next, operation of.thls apparatus will be explained.

The block size sectioning device 100 sections the image
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?ata 700 by blocks of: predetermined horizontal or
?erpendicular sizes. here, for simplicity of the
éexplanation, the expl%natidn will be made under an
assumptlon of horlzontal eight pixels and perpendicular
elght lines. In case of 8 x 8 sizes, the block size
sectioning circuit generally has a memory corresponding to
.eight lines, re-conducts addressing every line and every

fpixel, and sequentiaily stores pixel data in a memory 102.

‘When data corresponding to 8 x 8 pixels is stored in the
%memory, the data is ﬁransferred to the pixel frequency

?converter 200.

The pixel frequency converter 200 receives the image

‘data 110 formed of blocks and frequency-converts data

5pixels of 8 x 8 sizes, For simplicity of the explanation,

fDCT conversion is used here. The data to which the

frequency conversion is applied shows a frequency energy

jdistribution 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 freguency signals 210.

While the fregquency energy distribution of each sectioned

:block shows individual characteristic thereof, the

distribution obtained by the sum over the entire image
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%lane becomes to describe an energy distribution over ‘the
entlre image plane. This is input to the energy retrieving
device AQ0 as frequency summing signals 310.

The energy retr1ev1ng device 400 can determine unbalance
%f the entire image plane by selecting n signals of the
frequency summing signals 310, which have frequencies ‘in
order of the highest energy For example, in case that the
fimage plane is enlarged two times. in the frequency
‘summing signals 3lo,§eﬁergy of the highest frequency is
%extremely low, and eﬁergy of a frequency that is a next
Ehigh frequency is hiéh. Accordingly, a group of
ffrequencies that have high energy is retrieved by the
?energy retrieving de{ice 400, and a result of the
retrieval is outpﬁt es energy retrieving signals 410.
| The enlarging ratio or reducing ratio calculator 500
finds a set of frequeneies from an energy distribution of
a frequency having high energy, which is shown by the
‘energy retrieving signals 410. and, the calculator S00
'calculates an enlarging ratioc or a reducing ratic from the
sets of frequencies of an energy distribution
corresponding to the previously stored enlarging ratic ox
reducing ratio and the set of fregnencies of an energy
distribution determined from the energy retrieving signals
410.

For example, in case of the DCT conversion, in a
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pistribution of an orﬁginal image, energy usually collects
?t highest frequenéie% as shown in Fig. 2. On the other
?and, in case that aniimage enlarging ratio is twofold, as
fshown in Fig. 3. an e@ergy distribution (a set of
ifrequencies having high energy) causes offset by one
%frequency. Also, in éaée of a reducing ratio of 1/2, as
;shown in Fig. 4, eneégy coilects at high frequencies. :Such
iinformation is previdusly stored in the enlarging ratio oxr
éreducing ratio calcuﬁator 500, and the enlarging ratio or
éreducing ratio is caﬂculated from the set of freguencies
?having high energy tﬁat was output from the energy
‘retrieving signals 4?0.
| For example, if anienergy'distribution (a set of
jfrequencies having high energy) that was output from the
jenergy retrieving siénals 410 1s a distribution shown in
éFig. 3. the.enlarginé ratio or reducing ratio calculator
5500 can determined tﬁaﬁ 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 eéenlarging ratio of an image is

calculated in this manner and the enlarging ratio is
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;utput to the image memory 600, and it is possible to
?estore the image to ?n image having an original image
%atio- |

. In addition, in case that a correct enlarging ratio ‘or
reduc1ng ratio cannot be obtained at one processing. dn
élmage which is restored to an 1mage having an obtain€d
grough enlarging ratiq or reducing ratio, is returned to
Sthe block sectioninggdevice 100 again by the loop circuit

800, and the same opération mentioned above is repeated.
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1 An enlarging ratiofdetecting apparatus for detecting an

CLAIMS

inarging ratio of a ﬁigital image data in which said
énlarging ratio of an;image is unknown, comprising:
section means for eectioning said digital image data,
in which said eﬁlarging ratio of an image is unknown,
by predetermined horizontal or perpendicular block
sizes;
conversion means fer frequency-converting sectioned
blocks into a tﬁo-dimension;
additlion means forfadding frequencies of said blocks
every the same fréqueﬁcy over an entire block and
obtaining a sum_of said frequencies every the same
frequency:; |
retrieval means foi retrieving frequencies at which
energy is collecting using an added result;
calculation means for calculating an enlarging ratio
based on a retrieﬁed result; and
restoration means for restoring an image of an image
data to an image having said calculated enlarging
ratio.
2 An enlarging ratlo detecting apparatus according to
claim 1, wherein said converslon 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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clalm 1, wherein sald retrleval means includes means for

selecting n signals out of said added result, which have
ﬁraquen01es in order of the highest energy, and obtaining
éan energy distribution.
%4 An enlarging ratio’ detecting apparatus according to.
claim 1, wherein sald calculatlon means determines a set
of frequencies from an energy distribution retrieved by
Esaid retrieval means{ at which energy is collecting. and
?calculates an enlarging ratio of an image.
55 An enlarg;ng ratio detecting apparatus according to
?claim 1, having a lo§p~circu1t for returning an output
ffrom said reétoratioﬁ means to said section means again.
?6 A reducing ratio detecting apparatus for detecting a
‘reducing ratio of a éigital image data in which said
‘reducing ratio of an image is unknown, comprising:
section means for:sectioning said digital image data,
in which said réducing ratio of an image is unknown,
by predetermined horizontal or perpendicular block
sizes;
conversion means for freguency-converting sectioned
blocks into a two-dimension;
addition means fof adding frequenclies of said blocks
every the same frequency over an entire block and

obtalning a sum of said frequencies every the same

frequency;
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: retrieval means for retrieving frequencies at which

energy 1is colle%ting using an added result:
calculation means Ffor calculating a reducing ratio
based on a retrieved result: and
restoration means %or restoring an image of an imag%
data to an imagé having sald calculated reducingg
ratio. . ;
? A reducing ratio défecting apparatus according to ciaim
56, wherein said convérsion meaﬁs includes means for :
éapplying DCT conversilon to a data of saild sectioned bﬂocks.
58 A reducing ratio détecting apparatus according to cﬁaim
?6, wherein said retrieval means includes means for
éselecting n signals out of said added result, which hdve
%frequencies in order;of the highest energy, and obtairning
:an energy distributién.
?9 A reducing ratio détecting apparatus according to claim
56, wherein said calcqlation means determines a set of
éfrequencies 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 clrcuit 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

R R 0
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?nlarging ratio of an{image is unknown, comprising:
section means for sectioning said digital image data,
in which said eﬁlarging ratio of an image is unknown,
by predetermined horizontal or perpendicular block
sizes;
conversion means for frequency-converting sectioned
blocks 1nto a tﬁo;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 foi selecting n signals out of an added
result, which hévé freguencies in order of the
highest energy, and outputting an energy distribution
of frequencies ét which energy is collecting:
calculation means for determining a set of frequencies
based on said 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 sald calculated enlarging
ratio.
12 An enlarging ratio dstecting apparatus accordlng to
claim 11, having a léop circuit for returning an output

from sald restoration means to said section means again.
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@3 A reducing ratio detecting apparatus for detecting a

Eeducing ratio of a dﬁgital image data in which said
%educing ratio of an image is unknown, comprising:

section means for éectioning said digital image data,
in which said réducing ratio of an image is unknown,
by predetermined horizontal or perpendicular block
sizes;

conversion means fbr frequency-converting sectioned
blocks into a tWo-dimension by means of DCT
conversion:

addition means for obtaining a sum of frequencies of
all of said freduendy-converted blocks every the same
frequency of ali blocks;

retrieval means for selecting n signals out of an added
result, which hévé frequencies in order of the
highest energy, and outputting an energy distribution
of frequencies ét which energy is collecting:

calculation meanséfor determining a set of frequencies
based on said ehergy distribution of said freguencies,
at which energy is collecting, and calculating a
reducing ratic of an image, which corresponds to said
set; and

restoration means for restoring an image of an image
data to an imagé'having said calculated reducing

ratio.
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ﬁ& A reducing ratio &étecting apparatus according to
ﬁlaim 13, having a loop circuit for returning an output
Erom said restoration means to said section means again.
515 An image data enlarging ratio detecting method of
?detecting an enlargiﬁg ratlo of a digital image data in
which said enlarging ratio of an image is unknown, said
@ethod comprises steﬁs of:

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

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

(c) adding frequenbies of said blocks every the same

fregquency over an entire block and obtaining a sum of

said frequencieé evary the same frequency:;
(4d) obtaining a set of fregquencies at which energy is

collecting using a result of sald 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

W
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Eccording to claim 16, wherein said method has a step lof

21.

ﬁpplying said steps (a) to (£f) to sald image data again,

which is restored to said calculated enlarging ratio of an

image.

;18 An image data enlérging ratio'detecting method

§according to claim 15, wherein, in said step (b).

frequency-conversion is 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

20 An image data reducing ratio detecting method

émethod comprises steps of:

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

(b) frequency-convérting 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 frequencies every the same frequency:

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

(e) calculating a reducing ratio of an image based on

said set of frequenciles at which energy is collecting.
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accordlng to claim 19 further comprising a step of (ﬁ)

restorlng an image data to said calculated reducing ratlo
of an image. |

21 An image data reducing ratio detecting method
accordlng to claim 20 "wherein said method has a steplof
'applylng said steps (a) to (£) to said image data agamn.
which is restored to said calculated reducing ratic of an
'image

;22 An image data red?cing ratio detecting method

‘according to claim 19, wherein, in said step (b),

‘frequency-conversion is DCT conversion.
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