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DIGITAL DATA CONVERSION EQUIPMENT 
AND A METHOD FOR THE SAME 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a digital data conversion equip 

ment and a method for the same, Which are applicable to an 
interpolation of a thinned picture element in data conversion, 
up-conversion for converting a television signal With stan 
dard resolution into a television signal With high resolution 
and so on. 

2. Description of the Prior Art 
There are generally tWo kinds of systems for converting a 

digital video signal. One of them is a system for converting a 
signal Whose resolution is high With respect to the space or 
time or a signal having a large amount of information into a 
signal of a loW resolution. The other is a system for 
converting, on the contrary, a signal Whose resolution is loW 
With regard to the space or time or a signal having a small 
amount of information signal of a high resolution. 

In the former case, a signal having inherently a large 
information amount is converted into a signal of a small 
information amount. For example, by properly thinning out 
a picture element information amount or ?eld/frame 
information, a signal of a loW space/time resolution can be 
easily formed. 

The above example relates to What is called a doWn con 
verter to, for instance, convert a video signal of a high de? 
nition (HD) system into a video signal of a standard de?ni 
tion (SD) system. Various kinds of techniques have already 
been proposed. 

The latter case relates to up conversion to, for example, 
convert a video signal of the SD system to a video signal of 
the HD system. An example in Which an electronic Zooming 
process is executed or an enlargement of an image is per 
formed is considered. In those examples, hitherto, informa 
tion Which inherently lacks is interpolated by using an inter 
polation ?lter and the interpolated information is used. 
As still another example, there is a sub-sampling method 

for periodically thinning out pixel data in order to compress 
a recording/transmission data amount in the case Where a 
capacity of the recording/transmitting system is limited. In 
this case, the images thinned out are interpolated on the 
reproducing/receiving side by using an interpolation ?lter. 

However, there is a problem that the resolution of an out 
put picture obtained by interpolation With a ?lter is 
degraded. For example, even if a HD television signal is 
formed by interpolating a SD video signal by a ?lter, an HD 
component (high frequency component) Which is not present 
in an input SD signal is not reproduced. As a result, the 
spatial resolution of an output picture is loWered. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

An object of the invention is to provide digital data con 
version equipment and a method for the same capable of 
reproducing a high resolution component. 

According to an aspect of the present invention, there is 
provided a digital data conversion equipment, comprising: 

means for analyZing plural input data and performing 
clustering depending on a distribution state of the plural 
input data; 
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2 
means for generating class data associated With output 

data for each class on the basis of the plural input data 
and knoWn output data; 

memory means for storing the class data at an address 
corresponding to the class; 

read-out means for reading out class data at an address 
corresponding to class information subjected to cluster 
ing based on the plural input data; and 

output data generating means for generating output data 
based on output class data of the read-out means. 

According to another aspect of the present invention, 
there is provided a digital data conversion method, compris 
ing: 

training step for analyzing plural input data, performing 
clustering depending on a distribution state of the plural 
input data, generating class data associated With knoWn 
output data for every class on the basis of the plural 
input data and the output data, and storing the class data 
into a memory depending on the class; 

step for clustering the plural input data and reading out 
class data at an address of the memory corresponding to 
the class; and 

step for generating output data based on the class data. 
The above, and other, objects, features and advantage of 

the present invention Will become readily apparent from the 
folloWing detailed description thereof Which is to be read in 
connection With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic block diagram of a transmission 
system to Which the invention is applied; 

FIG. 2 is a schematic diagram shoWing a position relation 
of picture elements; 

FIG. 3 is a block diagram of one example of a structure for 
generating a mapping table; 

FIG. 4 is a block diagram of another example of a struc 
ture for generating a mapping table; 

FIG. 5 is a block diagram of another embodiment; 
FIG. 6 is a schematic diagram shoWing a position relation 

of picture elements of a SD picture and a HD picture; and 
FIG. 7 is a block diagram of one example of a structure for 

generating a mapping table. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereunder, one embodiment of this invention Will be 
explained. This one embodiment transmits thinned and com 
pressed data and reproduces a thinned picture element on the 
reception side. FIG. 1 shoWs such a transmission system as a 
Whole. In FIG. 1, reference numeral 1 is an input terminal for 
digital video data to be transmitted. 

Input digital video data is supplied to a sampling circuit 2, 
and picture element data positioned alternately is thinned out 
in the horizontal direction. As shoWn in FIG. 2, picture ele 
ments indicated at X in the array of the original picture ele 
ments shoW the thinned picture elements a result, With this 
thinning-out process, the data amount necessary for trans 
mission is reduced to half. 
The output data of the sampling circuit 2 is supplied to an 

encoder for highly ef?cient coding. For the highly ef?cient 
coding, orthogonal conversion coding such as DCT 
(Discrete Cosine Transform), ADRC (Dynamic Range 
Adaptive-type Coding) and so on, Which are Well knoWn, 
can be adopted. With this encoder 3, the data amount to be 
transmitted is reduced. 
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The output data of the encoder 3 is fed to a transmission 
processing circuit 4. The transmission processing circuit 4 
performs processing such as error correction coding, frame 
formation and channel coding. Transmission data is gener 
ated at an output terminal 5 of the transmission processing 
circuit 4. The transmission data is supplied through a trans 
mission line 6. The transmission line 6 is limited to a com 
munication line and includes processes of magnetic record 
ing and reproduction in its meaning. 

Reception data is fed through an input terminal 7 to a 
reception processing circuit 8. The reception processing cir 
cuit 8 performs processing such as decoding of channel 
coding, frame decomposition, and error correction. The out 
put of the reception processing circuit 8 is supplied to a 
decoder 9 for highly e?icient coding. The decoded output of 
the decoder 9 is supplied to a selecting circuit 10 and a 
simultaneous output circuit 11. 
The simultaneous output circuit 11, as shoWn in FIG. 2, 

produces transmission picture element data a, b, c, and d, 
Which are present at upper and loWer positions and left and 
right positions With respect to a thinned picture element X to 
be interpolated, to a clustering circuit 12 and an interpolation 
data generating circuit 14, simultaneously. Output data from 
the clustering circuit 14, i.e., class information, is given to a 
memory 13 as an address signal. 
A mapping table for data conversion formed in a manner 

mentioned later is stored in the memory 13. In this example, 
a mapping table including plural parameters is stored in the 
memory 13. A parameter read out from an address corre 
sponding to the output data of the clustering circuit 12 is 
supplied to the interpolation data generating circuit. The 
interpolation data generating circuit 14 provides interpola 
tion data X by the calculation of: 
X=W1a+W2b+W3c+W4d 

using transmission picture element data a, b, c, and d from 
the simultaneous output circuit 11 and parameters W1, W2, 
W3, and W4 from the memory 14. 

The interpolated data X is supplied to the selecting circuit 
10. The selecting circuit 10 selects the output of the decoder 
9 When a transmission picture element is present, While the 
selecting circuit 10 selects interpolated data from the inter 
polation data generating circuit 14 at a position of a thinned 
picture element. Consequently, decoded video data corre 
sponding to reception data is provided at an output terminal 
15 of the selecting circuit 10. 
A mapping table formed in advance by training is stored 

in the memory 13. FIG. 3 shoWs a structure for forming the 
mapping table. In FIG. 3, a digital video signal is supplied to 
terminal 21 and to a simultaneous output circuit 22. It is 
desirable that the digital video signal is a standard signal 
taking into account the generation of a mapping table. For 
eXample, for the video signal, a signal composed of a still 
picture With various patterns can be adopted. As shoWn in 
FIG. 2, the simultaneous output circuit 22 supplies a data 
memory 23 and a clustering circuit 24 simultaneously With a 
data X, Which is a target picture element, and picture element 
data a, b, c, and d, Which are present in upper and loWer 
positions and left and right portions With respect to the data 
X. It is to be noted that an actual value eXists Without any 
thinning of the target picture element at the time of the train 
ing shoWn in FIG. 3. 

The clustering circuit 24 carries out the clustering picture 
element data to generate class information as the clustering 
circuit 12 of FIG. 1 does. For clustering, clustering by 
gradation, clustering by a pattern, etc., can be used. In the 
use of the gradation, the number of classes becomes 
eXtremely large if picture element data has eight bits. As a 
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4 
result, it is desirable that the bit number of each picture 
element is reduced With highly ef?ciency coding such as 
ADRC. For pattern use, plural patterns composed of four 
picture elements (for eXample, evenness, increase of a value 
in the right and upper direction, decrease of a value in the 
right and loWer direction, etc.) are prepared, and the output 
data of the simultaneous output circuit 22 is classi?ed into 
any one of the plural patterns. 
The output of the clustering circuit 24 is given to one input 

terminal 25a of a sWitching circuit 25. The output of a 
counter 26 is supplied to the other input terminal 25b of the 
sWitching circuit 25. The counter 26 generates addresses, 
Which sequentially change, by counting clock CK. The out 
put of the sWitching circuit 25 is supplied to the data 
memory 23 and a memory 28 for parameters as their 
addresses. 

Sample values of picture element a, b, c, d, and X are 
Written into the data memory 23 With respect to addresses 
Which are class information. For eXample, (am, am, . . . , ano) 

With respect to the picture element data a, (b 10, bZO, . . . , bno) 
as to the picture element data b, (clo, c2O, . . . , cno) With 

respect to the picture element data c, and (dlo, dZO, . . . , dno) 
as to the picture element data d are stored in a certain address 
ADO of the data memory 23. As for other addresses from the 
clustering circuit 24, picture element data is stored in the 
memory 23 similarly. 

NeXt, the sWitching circuit 25 is sWitched from the input 
terminal 25a to 25b, and the content of the data memory 23 
is sequentially read out by an address from the counter 26. 
The read-out of the data memory 23 is supplied to an arith 
metic circuit 27 of the least square method. With this mini 
mum square method, parameters W1 to W4 are obtained With 
minimum error. 

When attention is paid to one address, the folloWing 
simultaneous equations are established With respect to this 
address: 

NoW, since X1 to Xn, al to an, b1 to bn, c1 to cn, and d1 to 
dn are knoWn in advance, the parameters W1 to W4 are 
obtained so that the square of the error for X1 to Xn (actual 
values) is minimiZed. This applies to other addresses. 
The parameters W1 to W4 obtained at the arithmetic circuit 

27 are Written into a memory 28. A mapping table Which has 
been Written into the memory 28 is stored in the memory 13 
of FIG. 1. Therefore, the value of X, Which is a thinned 
picture element, is produced at the interpolation data gener 
ating circuit 14 using the parameters produced from the 
memory 13. 

For the mapping table, not only the above-stated param 
eters but also the one from Which output data values them 
selves are provided may be employed. In this case, the inter 
polation data generating circuit 14 in FIG. 1 can be omitted. 
FIG. 4 shoWs a structure for forming the mapping table. 
Similarly to the structure of FIG. 3, plural picture element 
data made simultaneously is supplied to the clustering cir 
cuit Whose output is supplied to a data memory 30 and a 
frequency memory 31 as an address. 
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The read-out output of the frequency memory 31 is sup 
plied to an adder 32 and added by +1. The output of the 
adder 32 is Written into the same address of the memory 31. 
For the memories 30 and 31, each content of their addresses 
is cleared at Zero as the initial stage. 

Data read from the data memory 30 is supplied to a multi 
plier 33 and multiplied by a frequency Which is read out of 
the frequency memory 31. The output of the multiplier 33 is 
given to an adder 34 and added to the input data X there. The 
output of the adder 34 is supplied to a divider 35 as a divi 
dend. To the divider 35, the output of the adder 32 is fed as a 
divisor. The output of the divider 35 (quotient) becomes 
input data of the data memory 30. 

In the above-mentioned structure of FIG. 4, data X1 is 
directly Written into the memory 30 and the value of a corre 
sponding address of the memory 31 is brought to 1, since the 
read outputs of the memories 30 and 31 are Zero. If this 
address is accessed once again later, the output of the adder 
32 is 2, and the output of the adder 34 is (Xl +X2). As a result, 
the output of the divider 35 is (Xl+X2)/2, Which is Written 
into the memory 30. On the other hand, the frequency Z is 
Written into the frequency memory 31. Further, When the 
above-mentioned address is accessed, the data of the 
memory 30 is updated to (Xl+X2+X3)/3. The frequency is 
also updated to 3. 
By carrying out the above-mentioned operation Within a 

determined period, a mapping table is stored into the 
memory 30 so that data, Which is present at that time, is 
output When a class is designated by the output of the clus 
tering circuit. In other Words, When plural picture element 
data of an input video signal is given, a mapping table can be 
formed so that data is output to correspond to its clustered 
data on the average. 

Another embodiment of the invention shoWn in FIG. 5 is 
for up-conversion of a SD video signal to a HD video signal. 
In FIG. 5, a digital SD video signal is supplied to a terminal 
indicated at 41. EXamples of the SD video signal are a repro 
duction signal, a broadcast signal, etc., of SDVTR. The SD 
video signal is given to a simultaneous output circuit 42 
Whose output data is supplied to clustering circuit 43. The 
output of the clustering circuit 43 is Sent as an address signal 
to memories 44a to 44d Where mapping tables M1 to M4 are 
stored. 

FIG. 6 partially shoWs a relationship betWeen a SD picture 
and a HD picture. In FIG. 6, picture element data interpo 
lated by circles 0 belongs to the SD picture, While picture 
element data indicated by crosses X belongs to the HD pic 
ture. For eXample, four picture element data y1 to y4 of the 
HD picture is generated from tWelve picture element data of 
the SD picture. The mapping table M1 of the memory 44a is 
for generating picture element data y1, While the mapping 
tables M2, M3, and M4 are for generating picture element 
data y2, y3, and y4, respectively. 

The read-out outputs of the memories 44a to 44d are given 
to a selector 45. The selector 45 is controlled by the output of 
a selection signal generating circuit 46. A sampling clock of 
the HD picture is supplied from an input terminal 47 to the 
selection signal generating circuit 46. The four picture ele 
ment data y1 to y4 is selected sequentially by the selector 45 
and is supplied to a scanning conversion circuit 48. The 
scanning conversion circuit 48 generates picture element 
data of the HD picture in the order of raster scanning at an 
output terminal 49. A monitor for HD is connected to the 
output terminal 49 through a D/ A converter (not shoWn). The 
number of picture elements of an output picture is four times 
that of picture elements of an input SD video signal. 

FIG. 7 shoWs one eXample of a structure for generating 
the mapping tables M1 to M4 stored in the memories 44a to 
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6 
44d. In FIG. 7, a digital HD video signal is supplied to an 
input terminal indicated at 51. It is desirable that the HD 
video signal is a standard-like signal taking into account the 
generation of the mapping tables. Actually, by taking a stan 
dard picture With a HD video camera or by recording a taken 
picture signal onto HDVTR, a HD video signal can be pro 
vided. 
The HD video signal is supplied to a simultaneous output 

circuit 52. The simultaneous output circuit 52 simulta 
neously produces picture element data a to l and y1 to y4 
having a relationship in positions shoWn in FIG. 6. The pic 
ture element data a to l is supplied to a clustering circuit 53. 
The clustering circuit 53 performs the classi?cation of 
gradation, patterns, etc., as in the above-mentioned one 
embodiment. The output of the clustering circuit 53 is com 
monly given to mapping table generating circuits 54a to 54d. 

The picture element data y1 to y4 is supplied to the map 
ping table generating circuits 54a to 54d Which have the 
same construction. The one similar to the structure for 
obtaining average value as shoWn in FIG. 4 can be adopted 
for the mapping table generating circuits 54a to 54d. In the 
case of the mapping table generating circuit 54a, y1a is sup 
plied in place of the picture element data X in FIG. 4. For the 
mapping table generating circuit 54a, the same structure of 
FIG. 4 can be employed. In addition, With the use of 
parameters, the same structure as FIG. 3 may be used for 
mapping generating circuits 54a to 54d. 
Mapping tables shoWing the correlation betWeen the HD 

video signal and the SD video signal are stored in the map 
ping table generating circuits 54a to 54d. In other Words, 
When plural data of the SD video signal is given, a mapping 
table, Which outputs picture element data of the HD video 
signal on the average corresponding to the one provided by 
clustering these a plural data, can be formed. This mapping 
table is stored in the memories 44a to 44d With the structure 
of FIG. 5. 

Although the above-mentioned one embodiment is an 
eXample Where the up-conversion of the SD video signal to 
the HD video signal is made, the invention can be applied 
similarly to the enlargement of a picture, besides this 
embodiment. 
According to the invention, data transmitted With a 

thinning-out system can be received, and a thinned picture 
element can be interpolated Without the deterioration of 
resolution. When picture element data lacking at the time of 
picture element enlargement is interpolated, the invention is 
applicable in a similar manner. Also, the invention not only 
permits a video signal With standard resolution to be con 
ver‘ted to that With high resolution but also alloWs a picture 
With high resolution to be displayed on a monitor. 

Having described speci?c preferred embodiments of the 
present invention With reference to the accompanying 
draWings, it is to be understood that the invention is not 
limited to those precise embodiments, and that various 
changes and modi?cations may be effected therein by one 
skilled in the art Without departing from the scope or the 
spirit of the invention as de?ned in the appended claims. 
What is claimed is: 
1. Digital data conversion apparatus, comprising: 
memory means for storing class data for respective classes 

at addresses corresponding to said respective classes, 
said class data being associated With reference interpo 
lated data and a reference standard de?nition digital 
video signal for each of said respective classes, said 
reference standard de?nition digital video signal and 
said reference interpolated data constituting a reference 
high de?nition digital video signal; 
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means for receiving a standard de?nition digital video 
signal including a plurality of pixel data representing 
pixel values; 

means for clustering said pixel data of said standard de? 
nition digital video signal to produce a class in accor 
dance With the pixel values of said pixel data; 

means for retrieving said class data from the one of said 
addresses of said memory means corresponding to said 
class of said standard de?nition digital video signal; 
and 

means for generating a plurality of interpolated data in 
accordance With said standard de?nition digital video 
signal and said retrieved class data, in Which a position 
of at least one of said clustered pixel data of said stan 
dard de?nition digital video signal is spatially located 
at the same position of at least one of said generated 
interpolated data. 

2. The digital data conversion apparatus as claimed in 
claim 1, Wherein said class data includes a plurality of coef 
?cient data; and Wherein said means for generating said plu 
rality of interpolated data generates each of said interpolated 
data by adding respective products of a respective one of 
said coef?cient data and a respective one of said pixel data. 

3. The digital data conversion apparatus as claimed in 
claim 1, Wherein the standard de?nition digital video signal 
is an orthogonally converted digital video signal and said 
means for receiving comprises means for decoding said 
orthogonally converted digital video signal to produce a 
decoded digital video signal. 

4. The digital data conversion apparatus as claimed in 
claim 1, Wherein said class data stored in said memory 
means corresponds to said interpolated data; and Wherein 
said means for generating is operable to generate said inter 
polated data by providing said retrieved class data as said 
interpolated data. 

5. A digital data conversion method, comprising the steps 
of: 

storing class data for respective classes at addresses in a 
memory corresponding to said respective classes, said 
class data being associated With reference interpolated 
data and a reference standard de?nition digital video 
signal for each of said respective classes, said reference 
standard de?nition digital video signal and said refer 
ence interpolated data constituting a reference high 
de?nition digital video signal; 

receiving a standard de?nition digital video signal includ 
ing a plurality of pixel data representing pixel values; 

clustering said pixel data of said standard de?nition digi 
tal video signal to produce a class in accordance With 
the pixel values of said pixel data; 

retrieving said class data from the one of said addresses in 
said memory corresponding to said class of said stan 
dard de?nition digital video signal; and 

generating a plurality of interpolated data in accordance 
With said standard de?nition digital video signal and 
said retrieved class data, in Which a position of at least 
one of said clustered pixel data of said standard de?ni 
tion digital video signal is spatially located at the same 
position of at least one of said generated interpolated 
data. 

6. The digital data conversion method as claimed in claim 
5, Wherein said class data includes a plurality of coef?cient 
data; and Wherein the step of generating said plurality of 
interpolated data is carried out by adding respective products 
of a respective one of said coef?cient data and a respective 
one of said pixel data. 
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7. The digital data conversion method as claimed in claim 

5, Wherein the standard de?nition digital video signal is an 
orthogonally converted digital video signal and the step of 
receiving further comprises decoding said orthogonally con 
verted digital video signal to produce a decoded digital video 
signal. 

8. The digital data conversion method as claimed in claim 
5, Wherein said class data stored in said memory corresponds 
to said interpolated data; and Wherein said step of generating 
said interpolated data is carried out by providing said 
retrieved class data as said interpolated data. 

9. Digital data conversion apparatus for converting a 
video signal admitting of a ?rst standard into a video signal 
admitting of a second standard, a resolution of said video 
signal admitting of said ?rst standard being loWer than a 
resolution of said video signal admitting of said second 
standard, comprising: 
memory means for storing class data for respective classes 

at addresses corresponding to said respective classes, 
said class data being associated With reference output 
data and reference input data admitting of said ?rst 
standard for each of said respective classes, said refer 
ence input data admitting of said ?rst standard and said 
reference output data constituting a reference digital 
video signal admitting of said second standard; 

means for receiving an input digital video signal including 
a plurality of pixel data and admitting of said ?rst stan 
dard; 

means for clustering said pixel data of said input digital 
video signal to produce a class in accordance With val 
ues of said pixel data; 

means for retrieving said class data from one of said 
addresses of said memory means corresponding to said 
class of said input digital video signal admitting of said 
?rst standard; and 

means for generating a plurality of interpolated data in 
accordance With said input digital video signal and said 
class data Which has been retrieved, said interpolated 
data and said input digital video signal constituting a 
signal admitting of said second standard, and Wherein a 
position of at least one of said clustered pixel data of 
said input digital video signal is spatially located at the 
same position of at least one of said generated interpo 
lated data. 

10. The digital data conversion apparatus as claimed in 
claim 9, Wherein said class data includes a plurality of coef 
?cient data; and Wherein said means for generating said plu 
rality of interpolated data is operable to generate each of said 
interpolated data by adding respective products of a respec 
tive one of said coef?cient data and a respective one of said 
pixel data. 

11. The digital data conversion apparatus as claimed in 
claim 9, Wherein said class data stored in said memory 
means corresponds to said interpolated data; and Wherein 
said means for generating is operable to generate said inter 
polated data by providing said retrieved class data as said 
interpolated data. 

12. The digital data conversion apparatus as claimed in 
claim 9, further comprising means for generating said class 
data stored in said memory means. 

13. Digital data conversion apparatus, comprising: 
means for generating class data associated With reference 

interpolated data and reference standard de?nition digi 
tal video signal for each of a plurality of respective 
classes, said reference standard de?nition digital video 
signal and said reference interpolated data constituting 
a reference high de?nition digital video signal; 
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memory means for storing said class data for said respec 
tive classes of addresses corresponding to said respec 
tive classes; 

means for receiving a standard de?nition digital video 
signal having a plurality of pixel data; 

means for clustering said pixel data of said standard de? 
nition digital video signal to produce a class in accor 
dance With values of said pixel data; 

means for retrieving said class data from the one of said 
addresses of said memory means corresponding to said 
class of said standard de?nition digital video signal; 
and 

means for generating a plurality of interpolated data in 
accordance With said standard de?nition digital video 
signal and said retrieved class data, in Which a position 
of at least one of said clustered pixel data of said stan 
dard de?nition digital video signal is spatially located 
at the same position of at least one of said generated 
interpolated data. 

14. A digital data conversion method, comprising the 
steps of: 

generating class data associated With reference interpo 
lated data and a reference standard de?nition digital 
video signal for each of a plurality of respective classes, 
said reference standard de?nition digital video signal 
and said reference interpolated data constituting a refer 
ence high de?nition digital video signal; 

storing said class data for said respective classes at 
addresses in a memory corresponding to said respective 
classes; 

receiving a standard de?nition digital video signal having 
a plurality of pixel data; 

clustering said pixel data of said standard de?nition digi 
tal video signal to produce a class in accordance With 
values of said pixel data; 

retrieving said stored class data from the one of said 
addresses corresponding to said class of said standard 
de?nition digital video signal; and 

generating a plurality of interpolated data in accordance 
With said standard de?nition digital video signal and 
said retrieved class data, in Which a position of at least 
one of said clustered pixel data of said standard de?ni 
tion digital video signal is spatially located at the same 
position of at least one of said generated interpolated 
data. 

15. A digital signal conversion apparatus for converting a 
first digital image signal to a second digital image signal 
having a high resolution component, comprising: 

a memory for storing class data for respective classes at 
addresses corresponding to said respective classes, 
said class data obtained on the basis ofat least a digital 
image signal having said high resolution component; 

meansfor receiving said?rst digital image signal includ 
ing pixel data representing pixel values; 

meansfor clustering a plurality ofpixel data ofsaid?rst 
digital image signal adjacent to a pixel data of said 
second digital image signal to produce a class, a bit 
number of said pixel data of said first digital image 
signal being reduced; 

means for retrieving said class data from one of said 
addresses of said memory corresponding to said class 
ofsaid?rst digital image signal; and 

means for generating all of pixel data, representing pixel 
values ofsaid second digital image signal, in the same 
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manner in accordance with a common algorithm based 
upon at least said retrieved class data in which a posi 
tion ofat least one ofsaid clusteredpixel data is spa 
tially located at the sameposition ofat least one ofsaid 
generated data. 

16. The digital signal conversion apparatus as claimed in 
claim 15, wherein said class data includes a plurality of 
coe?icient data; and wherein said means for generating said 
pixel data representing pixel values of said second digital 
image signal generates each of said pixel data representing 
pixel values ofsaid second digital image signal in accor 
dance with the plurality ofcoe?icient data and aplurality of 
pixel data ofsaid?rst digital image signal. 

1 7. The digital signal conversion apparatus as claimed in 
claim 15, wherein the first digital image signal is an 
orthogonally converted digital image signal and said means 
for receiving comprises means for decoding said orthogo 
nally converted digital image signal to produce a decoded 
digital image signal. 

18. The digital signal data conversion apparatus as 
claimed in claim 15, wherein said class data stored in said 
memory corresponds to said pixel data representing pixel 
values ofsaid second digital image signal; and wherein said 
means for generating is operable to generate said pixel data 
representing pixel values of said second digital image signal 
by providing said retrieved class data as said pixel data 
representingpixel values ofsaid second digital video signal. 

19. A digital signal data conversion methodfor converting 
a?rst digital image signal to a second digital image signal 
having a high resolution component, comprising the steps 
of‘ 

storing class data for respective classes at addresses in a 
memory corresponding to said respective classes, said 
class data obtained on the basis of at least a digital 
image signal having said high resolution component; 

receiving said first digital image signal including pixel 
data representing pixel values; 

clustering a plurality of pixel data of said first digital 
image signal adjacent to a pixel data of said second 
digital image signal to produce a class, a bit number of 
said pixel data ofsaid?rst digital image signal being 
reduced; 

retrieving said class data from one ofsaid addresses of 
said memory corresponding to said class ofsaid?rst 
digital video signal; and 

generating all of pixel data, representing pixel values of 
said second digital image signal, in the same manner in 
accordance with a common algorithm based upon at 
least said retrieved class data in which a position of at 
least one of said clustered pixel data is spatially located 
at the same position ofat least one ofsaid generated 
data. 

20. The digital signal conversion method as claimed in 
claim 19, wherein said class data includes a plurality of 
coe?icient data; and wherein the step of generating said 
pixel data representing pixel values of said second digital 
video signal generates each of said pixel data representing 
pixel values ofsaid second digital image signal in accor 
dance with the plurality ofcoe?icient data and aplurality of 
pixel data ofsaid?rst digital image data. 

2]. The digital signal conversion method as claimed in 
claim 19, wherein the first digital image signal is an 
orthogonally converted digital image signal and the step of 
receivingfurther comprises decoding said orthogonally con 
verted digital image signal to produce a decoded digital 
image signal. 



US RE41,200 E 
11 

22. The digital signal conversion method as claimed in 
claim 19, wherein said class data stored in said memory 
corresponds to said pixel data representing pixel values of 
said second digital image signal and wherein said step of 
generating said pixel data representing pixel values of said 
second digital image signal is carried out by providing said 
retrieved class data as said pixel data representing pixel 
values ofsaid second digital image signal. 

23. A digital signal conversion apparatus for converting a 
digital video signal admitting ofafirst standard into a digi 
tal video signal admitting of a second standard, a first reso 
lution ofsaid digital video signal admitting ofsaidfirst stan 
dard being lower than a second resolution of said digital 
video signal admitting ofsaid second standard, comprising: 

a memory for storing class data for respective classes at 
addresses corresponding to said respective classes, 
said class data obtained on the basis ofat least a digital 
video signal admitting ofsaid second standard having 
said second resolution; 

meansfor receiving an input digital video signal includ 
ingpixel data and admitting ofsaidfirst standard; 

meansfor clustering aplurality ofpixel data ofsaid input 
digital video signal adjacent to apixel data ofa digital 
video signal admitting ofsaid second standard to pro 
duce a class, a bit number of said pixel data of said 
input digital video signal being reduced; 

means for retrieving said class data from one of said 
addresses of said memory corresponding to said class 
ofsaid input digital video signal admitting ofsaidfirst 
standard; 

means for generating all of pixel data, representing pixel 
values of said digital video signal admitting of said 
second standard, in the same manner in accordance 
with a common algorithm based upon at least said 
class data which has been retrieved in which a position 
ofat least one ofsaid clusteredpixel data ofsaid digital 
video signal admitting ofsaidfirst standard is spatially 
located at the same position of at least one of said 
generated data. 

24. The digital signal conversion apparatus as claimed in 
claim 23, wherein said class data includes a plurality of 
coejficient data; and wherein said means for generating said 
pixel data representing pixel values of said digital video 
signal admitting ofsaid second standard is operable to gen 
erate each said pixel data representing pixel values of said 
digital video signal admitting of said second standard in 
accordance with the plurality of coejficient data and a plu 
rality ofpixel data ofsaid digital video signal admitting of 
said first standard. 

25. The digital signal conversion apparatus as claimed in 
claim 23, wherein said class data stored in said memory 
corresponds to said pixel data representing pixel values of 
said digital video signal admitting ofsaid second standard 
and wherein said means for generating is operable to gener 
ate said pixel data representing pixel values ofsaid digital 
video signal admitting of said second standard by providing 
said retrieved class data as said pixel data representing pixel 
values ofsaid digital video signal admitting ofsaid second 
standard. 

26. The digital signal conversion apparatus as claimed in 
claim 23, further comprising means for generating said 
class data stored in said memory. 

27. A digital signal conversion apparatus for converting a 
standard definition digital video signal to a high definition 
digital video signal, comprising: 

a memory for storing class data for respective classes at 
addresses corresponding to said respective classes, 

5 

30 

65 

12 
said class data obtained on the basis ofat least a digital 
video signal having a high resolution component; 

meansfor receiving said standard definition digital video 
signal having pixel data representing pixel values; 

meansfor clustering a plurality ofpixel data ofsaid stan 
dard definition digital video signal adjacent to a pixel 
data ofsaid high definition digital video signal to pro 
duce a class, a bit number of said pixel data of said 
standard definition digital video signal being reduced; 

means for retrieving said class data from one of said 
addresses of said memory corresponding to said class 
ofsaid standard definition digital video signal; and 

means for generating all of pixel data, representing pixel 
values ofsaid high definition digital video signal, in the 
same manner in accordance with a common algorithm 

based upon at least said retrieved class data in which a 
position ofat least one ofsaid clustered pixel data of 
said standard definition digital video signal is spatially 
located at the same position of at least one of said 
generated data. 

28. The digital signal conversion apparatus as claimed in 
claim 27, wherein said class data includes a plurality of 
coejficient data; and wherein said means for generating the 
pixel data representing pixel values of said high definition 
digital video signal generates each of said pixel data repre 
senting values ofsaid high definition digital video signal in 
accordance with the plurality ofcoejficient data and a plu 
rality ofpixel data ofsaid standard definition digital video 
signal. 

29. The digital signal conversion apparatus as claimed in 
claim 28, wherein said class data stored in said memory 
corresponds to said pixel data representing pixel values of 
said high definition digital video signal; and said meansfor 
generating is operable to generate said pixel data represent 
ingpixel values ofsaid high definition digital video signal by 
providing said retrieved class data as said pixel data repre 
senting pixel values ofsaid high definition digital video sig 
nal. 

30. A digital signal conversion method, comprising the 
steps of.‘ 

storing class data for respective classes at addresses in a 
memory corresponding to said respective classes, said 
class data obtained on the basis of at least a digital 
video signal having a high resolution component; 

receiving a standard definition digital video signal having 
pixel data representing pixel values; 

clustering a plurality of pixel data of said standard defini 
tion digital video signal adjacent to a pixel data ofa 
high definition digital video signal to produce a class, a 
bit number of said pixel data of said standard definition 
digital video signal being reduced; 

retrieving said stored class data from one of said 
addresses corresponding to said class of said standard 
definition digital video signal; and 

generating all of pixel data, representing pixel values of 
said high definition digital video signal, in the same 
manner in accordance with a common algorithm based 
upon at least said retrieved class data in which a posi 
tion ofat least one ofsaid clusteredpixel data ofsaid 
standard definition digital video signal is spatially 
located at the same position of at least one of said 
generated data. 

3]. The digital signal conversion method as claimed in 
claim 30, wherein said class data includes a plurality of 
coejficient data; and wherein said step for generating the 
pixel data representing pixel values of said second output 
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digital video signal generates each of said pixel data repre 
senting values of a high definition video signal in accor 
dance with the plurality ofcoe?icient data and aplurality of 
pixel data ofsaid standard definition digital video signal. 

32. The digital signal conversion method as claimed in 
claim 3 0, wherein said stored class data corresponds to said 
pixel data representing pixel values of said second output 
digital video signal; and said stepfor generating is operable 
to generate said pixel data representing pixel values of said 
second output digital video signal by providing said 
retrieved class data as pixel data representing pixel values of 
a high definition digital video signal. 

33. A digital data conversion apparatusfor converting a 
first digital image signal to a second digital image signal 
having a high resolution component, comprising: 

a memory for storing class data for respective classes at 
addresses corresponding to said respective classes, 
said class data obtained on the basis ofat least digital 
image data having said high resolution component; 

meansfor receiving said?rst digital image signal includ 
ing pixel data representing pixel values; 

meansfor clustering a plurality ofpixel data ofsaid?rst 
digital image signal adjacent to aplurality ofpixel data 
ofsaid second digital image signal to produce a class, a 
bit number ofsaidpixel data ofsaid?rst digital image 
signal being reduced and said class being used to 
retrieve a class data to generate a plurality of pixel 
data representing pixel values of said second digital 
image signal; 

means for retrieving said class data from addresses of 
said memory corresponding to said class ofsaid?rst 
digital image signal; and 

means for generating all of said pixel data, representing 
pixel values ofsaid second digital image signal, in the 
same manner in accordance with a common algorithm 

based upon at least said retrieved class data in which a 
position ofat least one ofsaid clustered pixel data is 
spatially located at the same position ofat least one of 
said generated data. 

34. The digital data conversion apparatus as claimed in 
claim 33, wherein said class data includes a plurality of 
coe?icient data; and wherein said means for generating the 
plurality of pixel data representing pixel values of said sec 
ond digital image signal generates each ofsaid pixel data 
representing values ofsaid second digital image signal in 
accordance with the plurality of coe?icient data and a plu 
rality of pixel data representing pixel values of said first 
digital image data. 

35. The digital data conversion apparatus as claimed in 
claim 33, wherein said class data stored in said memory 
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corresponds to said pixel data representing pixel values of 
said second digital image signal; and said meansfor gener 
ating is operable to generate said pixel data representing 
pixel values ofsaid second digital image signal byproviding 
said retrieved class data as said pixel data representing pixel 
values ofsaid second digital image signal. 

36. A digital data conversion methodfor converting a?rst 
digital image signal to a second digital image signal having 
a high resolution component, comprising the steps of' 

storing class data for respective classes at addresses in a 
memory corresponding to said respective classes, said 
class data obtained on the basis of at least digital 
image data having said high resolution component; 

receiving said first digital image signal including pixel 
data representing pixel values; 

clustering a plurality of pixel data of said first digital 
image signal adjacent to aplurality ofpixel data ofsaid 
second digital image signal to produce a class, a bit 
number of said pixel data of said first digital image 
signal being reduced and said class being used to 
retrieve a class data to generate a plurality of pixel 
data representing pixel values of said second digital 
image signal; 

retrieving said class data from addresses of said memory 
corresponding to said class ofsaid?rst digital image 
signal; and 

generating all of said pixel data, representing pixel values 
ofsaid second digital image signal, in the same manner 
in accordance with a common algorithm based upon 
said retrieved class data in which a position of at least 
one ofsaid clustered pixel data is spatially located at 
the same position of at least one of said generated data. 

37. The digital data conversion method as claimed in 
claim 36, wherein said class data includes a plurality of 
coe?icient data; and wherein said step for generating the 
plurality of pixel data representing pixel values of said sec 
ond digital image signal generates each ofsaid pixel data 
representing values ofsaid second digital image signal in 
accordance with the plurality ofcoe?icient data and a plu 
rality of pixel data representing pixel values of said first 
digital image data. 

38. The digital data conversion method as claimed in 
claim 36, wherein said class data stored in said memory 
corresponds to said pixel data representing pixel values of 
said second digital image signal; and said stepfor generat 
ing is operable to generate said pixel data representing pixel 
values ofsaid second digital image signal by providing said 
retrieved class data as said pixel data representing pixel 
values ofsaid second digital image signal. 

* * * * * 


