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APPARATUS AND METHOD FOR DETECTING ENLARG~NG 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 

"digitai 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 

tabK 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 add~ng a complicated 

error correcting circuit or by attaching the additional 

data over several times together with the image data, and 

so forth. 

However, there is still a defect that the apparatus 
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becomes to be complicated and large-sized. 

Also# in the conventional technology, the reducing dr 

en1arging ratio is detected by putting a reference signal 

{referred to as a synchronizing signal) in the image 

·itself, and repeating it until the image itself is reduced 

.or enlarged and the synchronizing signal can be detected 

wi. th the largest amplitude·. 

However, to put the synchronizing signal in the image 

itself is to insert a data or noise which has some 

·influence on tha 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 

the 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 

detectj_ng an appropriate i.rnage reduci.ng or enl.arging ratio 

with simple circuit size without affecting quality of an 

image. 

The above-described objective of the present invention 

j_s achieved by an enlarging ratio detecting apparatus~ for 
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;detecting an enlarging ratio of a digita1 image data ~n 

which the enlarging ratio of an image i.s unknown. Th~ : 

;en1arging ratio detecting apparatus includes a sectiori 

~unit for sectioning the di.gital image data. in which the 
' 
:enlarging ratio of an image is unknown, by predetermirled 

horizontal or perpendicular block sizes, a conv~rsion !unit 

for frequency-converting sectioned blocks into a two- ' 

:dimension, an addition unit for adding frequencies of ithe 

blocks ever:y the 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 is collecting using an added result, a 

,calculation unit for calculating an enlarging rat1o 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 ~s 

unknown. The reducing ratio detecting apparatus includes a 

section unit for sectioning the digital image data, in 

wh1ch the reducing ratio of an 1mage is unknown, by 

predetermined hor1zontal or perpendicular block sizes, a 

conversion unit for frequency-converting sectioned blocks 
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into a two-dimension, an addition unit for adding 

~requencies of the b1ocks every the same frequency over an 

~ntire block and obtaining a sum of the frequencies every 

the same frequency, a retrieval unit for retrieving 

·frequencies at which energy is collecting using an added 

iresult, a calculation unit for calculating a reducing 

:ratio based on a retrieved result, and a restoration means 

·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 

is constructed so as to select n signals which have 
i 

:frequencies in order of the highest energy, and to obta~n 

,a frequency-energy distribution in wh~ch 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 rati.o 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 aga~n, even though a correct enlarging ratio 

or reducing ratio cannot be obtained one ti.me, processing 

can be conducted again based on a rough enlarging ratio or 

reducing ratio obtained at the £irst time. 

This Sheet Has Been Rtmlil'.ced 
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In addition, of course, it is possible to construct ·one 

:apparatus, an en1arging 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 present 

,invention is achieved by an image data enlarging ratio 

,detecting method of detecting an enlarging rat~o of a 

;digital image data in which the enlarging ratio of an 

:image is unknown. The image data enlarging ratio detecting 

:method ~noludes steps of: 

(a} sectioning the digital image data~ in which the 

: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 the above-described blocks 

every the same frequency over an entire block and 

obta~ning a sum of the frequencies every the same 

frequ.ency; 

(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~ 

This Sheet B.as Be~n JleRlaced 
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Furthermore, the above-described objective of the 

present invention is achieved by an image data reducitig 

~atio detecting method of detecting a reducing ratio df a 

;<figital image data i~ which the reducing rat~o of an ~'mage 

:is unknown. The image data reducing ratio detecting rn~thod 

).ncl.udes steps of 1 

(a) sectioning the digital image data, in which the 

;reducing ratio of an image is unknown, by predetermined 

~horizontal or perpendicular block sizes; 

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

dim.ens~on; 

(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 sat of frequencies at which energy is 

collecting using a result of the above-described sum; ·and 

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

the above-descr1bed set of frequencies at Whlch energy is 

collecti.ng. 

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 

This Sheet Has Been Replaced 
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,obtilned frequency-energy distribution, and an enlargi:ng 

;ratio or reducing ratio that corresponds to th1s set ~s 

~calculated. 

In addition. even tpough a correct enlarg~ng ratio or 

~reducing ratio cannot be obtained one time, it is possible 

:to obtain a more correct enlarging ratio or reducing ratio 

;by repeating the aboye-described steps again. 

In accordance with .the present invention as constructed 

;above, an enlarging ratio or reducing ratio of an .image 1s 
' 

·not affected by a disturbance. The reason thereof is that 

·it is not necessary to :attach the reducing or enlarging 

iratio to ttle 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, ~n 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 finding original size of an image 

:i.nto 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 

0£ the following detailed description and drawings, in 

'Which: 

F1g. 1 is a block diagram showing construction of an 

ii iii Of THIS SHEET HAS BEEN 
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;embod.tment of an image reducing or enlarging ratio 

detecting ci-rcuit of the present 1nvention; 
' 
I 

Fig. 2 is an energy distribution 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 redubing 

'.ratio is 1/ 2 • 

DESCRI~~ION OF THE RMBODIMENTS 

Embodiments of the present invention will be explained 

:by referring to drawings. 

Fig. 1 is a block diagram of an enlarging ratio or 

;reduc~ng rat~o 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 predetennined horizontal or 

:perpendicular block size (horizontal n pixels x 

;perpendicular n lines). In this embodiment, an image data 

700 is to be sectioned by hor1zontal eight pi.Xels and 

,perpendicular ej_ght lines as one block. In addition, the 

·case in which the block size is not 8 x 8 is handled ~n 

the same manner, and basically, it can be realized by 

havlng a memory corresponding to the number of 

perpendicular lines to be sect1oned. 

A reference numeral 200 is a pixel frequency converter. 
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This pi~el frequency converter 200 converts a sectioned 

block with respect to pi.xel frequency into a two-dimen!sion. 
' 

'In this embodiment, a p.1.xe1 data 110 formed of blocks i.1.s 

DCT-converted, and one set of frequencies is obtained 'for 

pne block. In addition, wi.th regard to a method of the 

~requency conversion, general frequency conversion. such 

'.as FFT, can be adopted. 
I 

A reference numeral 300 is an adder. This adder 300 

:calculates a sum of the same frequency components every 

'.the same frequency component for the frequency components 

.of the block over an entire image plane. For example, for 

:a frequency f 1 , the adder 300 calculates a sum of the 

frequency f 1 over the entire image plane by adding the 

:frequency f 1 of each block. The calculation for all 

'.frequencies, such as a frequency f~, a frequency f 3 , ...... is 

conducted ln the same manner. 

A reference nu..~eral 400 is an energy retrieving device. 

This energy retrleving device 400 retrieves frequency 

·components in wr.i..ich energy is collecting, using an added 

result_ In this embodiment, n signa:I.s of frequency sun..'TI.ing 

signals 310, which have frequencies in order of the 

highest energy, are selected. In other words, a set of 

frequencies at whj_ch energy i.s collecting is obta.ined. 

A reference numeral 500 1s an enlarging ratio or 

reducing ratio calculator. This enlarging ratio or 

iiiiiUr 
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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 soo previously stores sets of frequencies at 
which high energy corresponding to several kinds of 

enlarging ratios or reducing ratios is collecting, 

dete:rmines 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 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 

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 

THIS SHEETHAS BEEN 
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data 700 by blocks of! predetermined horizontal or 
! 

perpendicular sizes. Here, for simplicity of the 

~explanation, the expl:anation will be made under an 
: ; 

:assumption of horizontal eight pixels and perpendicular 

·eight lines. In case ~f B x 8 sizes1 the block size 
: ~ 

·sectioning circuit g~nerally has a memory corresponding to 

·eight lines1 re-conducts address1ng every line and every 
; 

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

:When data correspond~ng to 8 x 8 pixels is stor~d in the 

:memory, the data is transferred to the pixel frequency 

:converter 200. 

The pi.xel frequency converter 200 receives 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 sa..~e 

frequency every the same frequency over an entire 1mage 

.plane from the two-dimensional frequency signals 210. 

While the frequency energy distribution of each sectioned 

block shows individual char~cteristic thereof, the 

di.stributi.on obtained by the sum over the entire image 
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plane becomes to descr1be an energy distribution over the 

·en ti.re image plane. ~is is input to the energy retrieving 
' 

:aevice 400 as frequen:Cy sUmm.i.ng si.gnals 310. 

The energy retrieving device 400 can detennine unba~ance 

pf the entire i.Inage ~ane by selecting n signals of the 

;frequency summing sigTia1s 310, which have frequenc.ies in 
' 

~rder of the highest ~nergy. For example, in case that the 

~i..mage plane is enlarged two t.:unes. in the frequency 

!summing si.gnals 310, ienergy of the highest frequency is 

;extremely low, and e~ergy 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 1s shown by the 

energy retriev~ng signals 410. And, the calculator 500 

calculates an enlarging ratio or a reducing ratio from the 

sets of frequencies of an energy distrj_bution 

corresponding to the prev1ously stored enlarging rat~o or 

reducing ratio and the set of frequencies.of an energy 

distribution determined from the energy retrie"'.ring signa.ls 

410. 

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

ii'iiflf 
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;distribution of an or~ginal image, energy usually collects 
' : 
:at highest freguencie's as shown in Fig. 2. On the other 
. ' 
! 
:hand, in case that an! image enlarging ratj_o j_s twofoJ_d, a.s 

'shown in Fig. 3. an energy distribution (a set of 

;frequencies having hlgh energy) causes off set by one 
; ~ 

. ' 

'frequency. Also, in case of a reducing ratio of 1/2, as 

:shown in Fig. 4, ene:r:gy collects at high frequencies. :Such 

'.in£ormation is previo~sly stored in the enlarging ratio or 

;reducing ratio calcu~ator 500, and the enlarging ratio or 

'.reducing ratio is calculated from the set of frequencies 
! . 

' 
.having high energy that was output from the energy 

'retrieving signals 4l0. 

For example, if an :energy distribut1on (a set of 

frequencies having high energy) that was output from the 
. . . . 
;energy retrieving signals 410 is· a distribution shown 1n 

:F1g. 3, the enlarging ratio or reduciilg ratio calculator 

500 can deterrnined that an enlarging ratio of an image 

'data is two, and if an energy distr1bution {a set of 

frequencies having high energy) that was output from the 

energy retrieving signals 410 1.s a distribution shown in 

Pig. 4, the enlarging ratlo or reducing ratio calculator 

500 can determi_ned that a reducing ratio of an image data 

is 1/2. 

The reducing or enlarging ratio of an image is 

calcu.lated in thi.s manner and the enlarging ratio :Ls 

I 
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~utput to the image memory 600, and it is possible ~o 
i 

restore the image to an image having an original image 

iz"atio. 

In add.i.tion, in case that a correct enlarg:i.ng ratio 1or 

'.reducing ratio cannot be obtained at one processing, an 
! 

li.~age, which is restdred to an image having an obtained 
' 

~rough enlarging ratio or reducing ratio. is returned to 
I 

:the block sectioning :de~ice 100 again by the loop circuit 

:aoo, and the same operation mentioned above is repeated. 
! 
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CLAIMS 

:1 An enlarging ratio' detecting apparatus for detecting an 

~nlarging 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 said blocks 

every the same freque~cy over an entire block and 

obtaining a sum of said frequencies every the same 

frequency; 

retrieval means for retrieving frequencies at which 

energy is 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 i.mage having said calculated enlarging 

ratio. 

2 Ar:. enlarging ratio detecting apparatus according to 

claim 1, wherein said convers1.on means includes means for 

applylng DCT conversion to a data of said sectioned blocks. 

3 An enlarging ratio detecting apparatus according to 

I IlllHI 111111 Hill lllJ:l II llll 
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~claim 1 , wherein said retrieval means includes means for 

iselecting n signals OUt Of Said added result, Which have 

~reqnencies in order of the. highest energy, and obtaining 
' 
~an energy distribution. 
~ 

;4 An enlarging ratio; detecting apparatus according to. 

!claim 1. wherein said caiculation means determines a set 

:of frequencies from an energy distribution retrieved by 

:said retrieval means.: at which en~rgy is collecting, and 

:calculates an enlarging ratio of an image. 
i 

!S An enlarging ratio· detecting apparatus according to 

iclaim 1, having a lo~p·oircuit for returning an output 

'from said restoration means to said section means again. 

:6 A reducing ratio d'etecting apparatus for detecting a 

:reducing ratio of a digital image data in which said 

reducing ratio of an.image is unknown, comprising: 

section means for sectioning said digital image data, 

in which said r~ducing ratio of an .image is unknown, 

by predetennined horizontal or perpendicular block 

sizes; 

conversion means for :frequency-converting sectj_oned 

blocks into a two-dimension; 

addition means for adding frequencies of sa:Ld b.locks 

every the same frequency over an entire block and 

obtaining a sum of sai.d frequencies every the same 

frequency; 

11111·111 llllil Hiil ·lml 11 IHl 
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retrieval means for retrieving frequencies at which1 

energy is colle9ting 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 1.m.agb 

data to an image having said ca1culated reducing! 

ratio. 

.7 
; . 

A reducing ratio detecting apparatus accord1ng to c1aim 
i 

·6. wherein sa1d conv~rsion means includes means for 

lapplying DCT conversion to a data of said sectioned b~ocks. 

:a A reducing ratio detecting apparatus according to c~aim 
' 
; 

'.6 1 wherein said retrieval means includes means for 

~selecting n signals ~ut of said added result, which hdve 

'frequencies in order .of the highest energy, and obtaining 

:an energy distr1bution. 

:9 A reducing ratio detecting apparatus according to claim 

:6, wherein said calc~lation means determines a set of 

:frequencies from an energy distribution retrieved by said 

retr~eval 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 sa1d restoration means to said section means aga~n-

11 An enlarging ratio detecting apparatus for detecting 

an enlarging ratio of a digital image data in which said 

----------
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~nlarging ratio of an image ~s 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 £9r frequency-converting sectioned 

blocks into a two~d.1.mension by means of DCT 

conversion; 

~ddition means for· obtaining a sum of freguenc~es of 

all of said fre~uency-converted blocks ever:y the same 

frequency of ali 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 detennining 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 sa1d calculated enlarging 

ratio. 

12 An enlarging ratio detecting apparatus a.ccordi.ng 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 

1z.educing ratio of a digita1 image data in which said 

' f"educing ratio of an ·image is unknown, compris~ng: 

section means for sectioning said digital image data, 

in which said redµcing ratio of an image is unknown, 

by predetermined horizontal or perpendicular block 

sizes; 

conversion· means for frequency-converting sectioned 

blocks into a two-dlinension 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 f o"r 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; 

ca~culation means for determining a set of frequencies 

based on said 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 restor1ng an image of an image 

data to an image having said calculated reducing 

ratio. 

I fllrllf 111111 11111 lllll II 1111 
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.14 A reducing ratio detecting apparatus according to 

plaim. 13, having a lo'op circuit for returning an output 

' :from said restoration means to said section means aga1n. 

·is An image data enlarging ratio detecting method of 

:detecting an enlargitig ratio of a digital image data in 

~hich said enlarging ratio of an image is unknown, said 
i 

jmethod comprises steps of: 

(a) sectioning said digital image data, in which said 

enlarging ratio of an image ~s unknown, by 

predetermined horizontal or perpendicular block 

sizes; 

(b) frequency-converti~g sectioned blocks into a two-

dimension; 

(c) adding frequencies of said blocks every the same 

frequency over an ent:i.re block and obtaining a sum of 

said 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 enlarg1ng ratio of an image based on 

sa1d set of frequencies at which energy is collecting . 

. 1.6 An .i.rnage data enlarging ratlo detecting method 

according to claim 15, further comprising a step of (f) 

restoring an 1.mage data to said calculated enlarging ratio 

.of an image . 

. 17 An image data enlarging ratio detecting method 

11111111 If fll/ lllJJ If Ill 111111 
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according to cl.aim 16, wherein said method has a step lof 

~pplying said steps (a) to (f) to said image data aga~n. 

which is restored to said calculated enlarging ratio df an 
' 

Jim.age. 

:18 An image data enlarging ratio detecting method 

~accord~ng to cla.1m 15, wherein, in said step (b), 

ifrequency-conversion is DCT conversion. 

:i9 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 1mage 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 frequencies every the same frequency; 

(d) obtaining a set of frequencies at which energy 1s 

collecting using a result of said su..~; and 

(e) calculating a reduc~ng ratio of an image based on 

said set of frequencies at whlch energy is collecting. 

20 An i.mage data reducing ratio detecting method 
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according to claim 19. further comprising a step of Ci) 
I 

restoring an image data to said calculated reducing ratio 
i 
'of an image. 

'.21 An image data reduc·ing ratio detecting method 
! 
~according to claim 2o,·wherein said method has a step !of 
! 
i 

~app.lying sa.ld steps (a) to (f) to sa.td .image data agaj[n. 
' i 

I 

;which is 
~ 

restored to .said calculated reducing ratio of an 

!:tmage. 

' 122 An linage data reducing ratio detecting method 

iaccording to claim 19, wherein, in said step (b), 
! 

;frequency-conversion ~s DCT conversion. 
I 
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