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COLOR DIFFERENCE SIGNAL IP 
CONVERSION METHOD 

TECHNICAL FIELD 

0001. The present invention relates to a method for con 
Verting (IP converting) an image interlaced signal into a pro 
gressive signal, and more particularly, it relates to generation 
of a static image signal of a color-difference signal performed 
in motion adaptive IP conversion. 

BACKGROUND ART 

0002 An image signal typically used in the systems such 
as NTSC, PAL, SECAM, hi-vision (1080i or the like) 
employs an interlace method in which alternate scanning 
lines are decimated to be transferred for forming an image of 
one frame with two fields, and when such an image signal is 
displayed on a display device employing a progressive scan 
ning method such as a liquid crystal display or a PDP, it is 
always necessary to perform IP conversion. 
0003. In general IP conversion, the motion in every pixel is 
obtained from an image signal, so that static image processing 
and dynamic image processing are Switched or mixed in 
accordance with the detected motion, and thus, a satisfactory 
result is obtained. This IP conversion is designated as motion 
adaptive IP conversion. 
0004 As a conventional example, a part of the motion 
adaptive IP conversion concerned with IP conversion of a 
color-difference signal is shown in a block diagram of FIG. 
21. In FIG. 21, a color-difference signal IP converter 1 
includes a color-difference static image processing unit 6 for 
generating a static image signal through field insert, a color 
difference dynamic image processing unit 7 for generating an 
interpolated pixel from pixels included in a field, and a static/ 
dynamic mixing unit 8 for mixing outputs of the color-differ 
ence static image processing unit 6 and the color-difference 
dynamic image processing unit 7 in accordance with motion 
detection information. A color-difference signal field delay is 
Supplied to the color-difference static image processing unit 
6, a color-difference signal current field is supplied to the 
color-difference static image processing unit 6 and the color 
difference dynamic image processing unit 7, and a result of 
the IP conversion is output from the static/dynamic mixing 
unit 8. 
0005 With respect to a still picture (a static image), a 
picture of an initial one frame can be generated through insert 
of picture of two successive fields (inter-field insert). This 
conversion into a progressive signal through the insert is 
realized by the color-difference static image processing unit 
6. Also, with respect to a moving picture (a dynamic image), 
it is necessary to perform interpolation (intra-field interpola 
tion) based on pixels included in a field because a picture 
shifted in alternate lines is generated through simple insert. 
This processing is realized by the color-difference dynamic 
processing unit 7. Since most of image signals include a still 
portion and a moving portion in one screen, the static/dy 
namic mixing unit 8 mixes conversion results so as to output 
an ultimate IP conversion result of a color-difference signal 
on the basis of detected motion in every pixel. 
0006 Recently, digitalization of image signals has been 
developed, and in particular, digital broadcasting, DVDs and 
the like employing image compaction technique typified by 
MPEG have been remarkably spread. In the compaction of 
image signals employing the MPEG, the fact that a human 

Jul. 5, 2012 

visual characteristic is less sensitive to a color-difference 
signal than a luminance signal is utilized, and a process for 
decimating the number of lines of a color-difference signal to 
a half of the number of lines of a luminance signal is per 
formed. This operation will be described with reference to 
FIGS. 22A through 22C. 
0007 FIGS. 22A through 22C show an operation for con 
Verting a progressive signal into an interlaced signal in 
employing MPEG2, in which Y indicates a luminance signal 
and C indicates a color-difference signal. Color-difference 
signals are actually classified into two kinds, namely, R-Y 
signals and B-Y signals, but are commonly described as the 
color-difference signalC in the following description because 
these two kinds of signals are similarly processed. FIGS. 22A 
through 22C show relationships among pixels obtained in 
converting a progressive signal into an interlaced MPEG2 
signal, and the Vertical direction of the drawings corresponds 
to the vertical direction of a picture on the screen. 
0008 FIG.22A shows the arrangement of pixels in a state 
of a progressive signal, and in employing, for example, the 
NTSC system, the number of effective lines is 480, which 
means that there are 480 pixels arranged along the vertical 
direction of FIG. 22A. As shown in FIG.22A, the pixels are 
present in the same number of lines in the signal Y and the 
signal C in the progressive state. Each numerical value shown 
in the drawing indicates the level of the corresponding pixel, 
and a state where the level is changed from 100 to 0 in the 
downward direction is shown both in the signals Yand C. This 
state is designated as “progressive 4:2:2. Although the num 
ber of lines of an R-Y signal and a B-Y signal is actually 
decimated to a half also along the horizontal direction in 
4:2:2, the description is herein given with respect to the line 
direction alone. 

0009 FIG. 22B shows a state where one of two lines of 
color-difference signal is decimated in the progressive 4:2:2 
of FIG. 22A, and this state is designated as “progressive 
4:2:0'. In order to prevent frequency folding derived from the 
decimation, a vertical LPF is provided so that the center of 
gravity of the pixels can fall in the middle of the signal Y. In 
FIG.22B, the simplest LPF for obtaining an average of 2 taps 
is provided. 
0010 FIG. 22C shows a state obtained by converting the 
state of FIG. 22B into an interlaced signal. An interlaced 
signal is regarded as a signal in which alternate lines of 
progressive signal are decimated to be decomposed into two 
fields, and a field starting from a top line is designated as a top 
field and a field starting from a bottom line is designated as a 
bottom field. Although the bandwidth is limited also in inter 
lacing, both the signals Y and C are simply decimated to be 
halved in FIG. 22C for making the operation easily under 
stood. 
0011. As the form of an image signal, a state where the 
number of lines of a color-difference signal is the same as the 
number of lines of a luminance signal is designated as 4:2:2, 
and a state where the number of lines of a color-difference 
signal is a half of the number of lines of aluminance signal is 
designated as 4:2:0. 
0012. In the digital broadcasting or a recording medium 
such as a DVD or an HD recorder employing the MPEG 
compaction, a color-difference signal is in the 4:2:0 state. 
0013. On the other hand, in an output of digital image 
equipment, the number of lines of aluminance signal and that 
of a color-difference signal are defined to be the same, and 
therefore, a process for converting the 4:2:0 into the 4:2:2 is 
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performed after MPEG decode in a digital broadcasting 
decoder oran MPEG decoder included in a DVD, STB or HD 
recorder. Also, even within the digital image equipment or 
within a digital decoder integrated circuit, an output of a 
digital decoder may be dealt with in the 4:2:2 state. 
0014) Next, an example of the conversion from the 4:2:0 to 
the 4:2:2 and an example of static image processing per 
formed in the IP conversion will be described. 
0015 FIGS. 23A through 23C show, as a method for con 
verting the 4:2:0 to the 4:2:2, line doubler processing in which 
one line is output twice. Since this processing is easily real 
ized, a DVD player or the like for decoding/outputting by this 
processing is available as an actual product. FIG. 23A shows 
an MPEG2 stored state of interlaced 4:2:0, and in FIG. 23B, 
the 4:2:2 state is realized by restoring the number of lines by 
repeating one pixel through the line doubler of a color-differ 
ence signal. FIG. 23C shows a signal obtained through the IP 
conversion of the 4:2:2 interlaced signal of FIG. 23B through 
the static image processing by the field insert. Although a 
luminance signal Y in which the lines have not been deci 
mated to a half is completely restored, to-and-fro of the level 
is caused at a level change pointina color-difference signal C. 
This appears as jaggy in a picture, and a picture having ver 
tical burr causing a sense of incompatibility is generated. 
0016 FIGS. 24A through 24C show, as another method 
for converting the 4:2:0 to the 4:2:2, processing for interpo 
lation generating decimated lines based on pixels of upper 
and lowerlines within a field. In FIG.24A, an MPEG2 stored 
state of an interlaced 4:2:0 signal is shown with the center of 
gravity of pixels considered, and in FIG. 24B, pixels deci 
mated in the 4:2:0 state are interpolation generated on the 
basis of the center of gravity of one upper and one lower 
pixels as the simplest example so as to be converted into the 
4:2:2. FIG.24C shows a signal obtained through the IP con 
version of the 4:2:2 interlaced signal of FIG.24B through the 
static image processing by the field insert. Also in this 
example, the to-and-fro of the level is caused at a level change 
point in a color-difference signal although the extent is lower 
than in the line doubler method. 
0017. In either of the above-described examples, the deci 
mated lines are restored within the field in the interlaced 4:2:0 
state So as to generate the 4:2:2, and hence, the interpolation 
is performed without considering the relationship between 
interlaced fields. Therefore, there arises a problem when the 
inter-field interpolation is performed thereafter. 
0.018. As another method of the conventional IP conver 
sion, the inter-field insert is performed not in the 4:2:2 but in 
4:2:0 obtained by decimating lines of the 4:2:2 again (see, for 
example, Patent Document 1). 
0019. As still another method, in the case where a color 
difference signal is 4:2:0 obtained by the line doubler, the 
inter-field insert is performed on new 4:2:2 generated by 
interpolating pixels having been interpolated through the line 
doubler again based on upper and lower pixels (see, for 
example, Patent Document 2). 
0020 Patent Document 1: International Publication Pam 
phlet No. 02/052849 
0021. Patent Document 2: Japanese Laid-Open Patent 
Publication No. 2006-121568 

DISCLOSURE OF THE INVENTION 

Problems to be Solved by the Invention 
0022. In the conventional technique, through the inter 
field insert performed in the 4:2:0 state described in Patent 
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Document 1, a satisfactory result can be obtained in a 4:2:2 
color-difference signal obtained by decoding a 4:2:0 color 
difference signal of the MPEG compaction or the like. On the 
contrary, the vertical frequency characteristic of a color-dif 
ference signal is halved when the color-difference signal is a 
correct 4:2:2 signal obtained through, for example, A/D con 
version of an analog broadcasting signal. Also, as described in 
Patent Document 2, when the line doubler is changed for 
intra-field interpolation, a better result than in the line doubler 
is obtained, but jaggy cannot be completed avoided as 
described with reference to FIGS. 24A through 24C. 
0023. In consideration of these conventional problems, an 
object of the invention is providing a color-difference signal 
IP conversion method in which jaggy is reduced and degra 
dation of the initial frequency characteristic of a correct 4:2:2 
signal is Suppressed in accordance with the origin of an input 
color-difference signal. 

Means for Solving the Problems 

0024. In order to solve the problems, according to the first 
invention, the color-difference signal IP conversion method 
employed for motion adaptive interlace/progressive (IP) con 
version, includes a step of performing static image pixel 
interpolation of a color-difference signal by selecting or mix 
ing, appropriately for reducing jaggy in an output color-dif 
ference signal, a result of first static image processing in 
which a progressive signal is generated by inserting pixels of 
Successive two fields and a result of second static image 
processing in which a progressive signal is generated by 
inserting pixels between data of Successive two fields having 
been decimated in lines andline interpolation is performed on 
the generated progressive signal correspondingly to deci 
mated lines. 
0025. Also, according to the second invention, the color 
difference signal IP conversion method employed for motion 
adaptive interlace/progressive (IP) conversion, includes a 
step of generating a progressive signal by inserting pixels of 
Successive two fields and performing static image pixel inter 
polation of a color-difference signal by using, as a static 
image interpolating signal, a signal obtained by Subjecting the 
progressive signal to a vertical post-processing filter. 
0026. Furthermore, according to the third invention, the 
color-difference signal IP conversion method employed for 
motion adaptive interlace/progressive (IP) conversion, 
includes a step of performing static image pixel interpolation 
of a color-difference signal by selecting or mixing, appropri 
ately for reducing jaggy in an output color-difference signal, 
a result of first static image processing in which a progressive 
signal is generated by inserting pixels of successive two fields 
and a result of second static image processing in which the 
progressive signal is subjected to a vertical post-processing 
filter. 
0027. In the color-difference signal IP conversion method 
of the second or third invention, the post-processing filter 
preferably outputs a median on the basis of a noted pixel and 
upper and lower pixels of the noted pixel. 

Effect of the Invention 

0028. According to the first invention, a static image gen 
eration method for a color-difference signal is appropriately 
switched, so as to realize a color-difference signal IP conver 
sion method in which jaggy is reduced and degradation of 
vertical bandwidth is suppressed. 
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0029. According to the second invention, it is possible to 
realize a color-difference signal IP conversion method in 
which jaggy is reduced by using a post-processing filter of a 
median filter when jaggy is caused and degradation of a 
frequency characteristic along a vertical direction is Sup 
pressed by using the median filter when jaggy is not caused. 
0030. According to the third invention, it is possible to 
realize a color-difference signal IP conversion method in 
which jaggy is reduced and degradation of a frequency char 
acteristic along a vertical direction is suppressed by appro 
priately Switching an output of conventional static image 
processing IP conversion and an output obtained by applying 
a post-processing median filter to the former output. 

BRIEF DESCRIPTION OF DRAWINGS 

0031 FIG. 1 is a block diagram of a color-difference sig 
nal IP conversion static image processing unit of this inven 
tion. 
0032 FIGS. 2A, 2B and 2C are diagrams for showing an 
operation of jaggy-reduced color-difference signal IP conver 
sion static image processing of this invention. 
0033 FIG.3 is a block diagram of an example of a detect 
ing unit of FIG. 1. 
0034 FIG. 4 is a diagram for showing a result of line 
doubler detection performed by a comparing part of FIG. 3. 
0035 FIG. 5 is a block diagram of another example of the 
detecting unit of FIG. 1. 
0036 FIG. 6 is a block diagram of still another example of 
the detecting unit of FIG. 1. 
0037 FIG. 7 is a block diagram of still another example of 
the detecting unit of FIG. 1. 
0038 FIG. 8 is a block diagram of still another example of 
the detecting unit of FIG. 1. 
0039 FIG.9 is a block diagram of still another example of 
the detecting unit of FIG. 1. 
0040 FIG. 10 is a block diagram of another example the 
color-difference signal IP conversion static image processing 
unit of this invention. 
0041 FIG. 11 is a block diagram of an example of a 
detecting unit of FIG. 10. 
0042 FIG. 12 is a block diagram of another example of the 
detecting unit of FIG. 10. 
0043 FIG. 13 is a block diagram of still another example 
of the detecting unit of FIG. 10. 
0044 FIG. 14 is a block diagram of still another example 
of the color-difference signal IP conversion static image pro 
cessing unit of this invention. 
0045 FIG. 15 is a block diagram of a digital image equip 
ment set including a color-difference signal IP converter of 
this invention. 
0046 FIG. 16 is a block diagram of still another example 
of the color-difference signal IP conversion static image pro 
cessing unit of this invention. 
0047 FIGS. 17A and 17B are diagrams for showing a 
relationship between an input and an output of a vertical 3-tap 
median filter of FIG. 16. 
0048 FIGS. 18A and 18B are diagrams for showing 
another relationship between the input and the output of the 
vertical 3-tap median filter of FIG. 16. 
0049 FIG. 19 is a block diagram of still another example 
of the color-difference signal IP conversion static image pro 
cessing unit of this invention. 
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0050 FIG. 20 is a block diagram of a motion adaptive 
color-difference signal IP converter to which this invention is 
applied. 
0051 FIG. 21 is a block diagram of a conventional general 
motion adaptive color-difference signal IP converter. 
0.052 FIGS. 22A, 22B and 22C are diagrams for showing 
the principle of conventional color-difference signal IP con 
version from a progressive signal to an interlaced 4:2:0 signal. 
0053 FIGS. 23A, 23B and 23C are diagrams for showing 
a principle of occurrence of jaggy in the conventional color 
difference signal IP conversion. 
0054 FIGS. 24A, 24B and 24C are diagram for showing 
another principle of the occurrence of jaggy in the conven 
tional color-difference signal IP conversion. 

DESCRIPTION OF REFERENCE NUMERALS 

0055 1 motion adaptive color-difference signal IP con 
Verter 

0056 6 color-difference signal IP conversion static image 
processing unit 
0057 7 color-difference signal IP conversion dynamic 
image processing unit 
0.058 8 static/dynamic mixing unit 
0059 10 conventional color-difference inter-field interpo 
lating unit 
0060 11 color-difference 4:2:0 inter-field interpolating 
unit 
0061 12 color-difference intra-field line interpolating unit 
0062 13 detecting unit 
0063. 14 color-difference static image processing method 
selecting/mixing unit 
0064. 15 one-line delaying part 
0065. 16 difference absolute value calculating part 
0.066 17 comparing part 
0067. 18 pattern analyzing part 
0068. 20 vertical high pass filter 
0069. 21 cumulative part 
(0070 22 ID1 detecting part 
0071 23 digital image equipment set 
0072 24 analog digital converter 
(0073 25 digital video decoder 
0074 26 control microcomputer 
(0075 27 format converting unit 
(0076) 28 vertical 3-tap median filter 
(0077 31, 32 level comparing part 
0078 33 information decoding unit 
(0079 34 selecting unit 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0080 A best mode for carrying out the invention will now 
be described with reference to the accompanying drawings. 
Although color-difference signals are classified into two 
kinds of signals, that is, an R-Y signal and a B-Y signal, they 
are described commonly as a color-difference signal C in the 
following description because they are similarly processed. 
I0081 FIG. 1 shows a color-difference signal IP conver 
sion static image processing unit of this invention. In FIG. 1, 
a reference numeral 6 denotes the color-difference signal IP 
conversion static image processing unit, which corresponds 
to a portion shown with the reference numeral 6 in the con 
ventional example of FIG. 21. A reference numeral 10 
denotes an inter-field interpolating unit corresponding to a 



US 2012/01 69927 A1 

conventional static image processing unit for a color-differ 
ence signal, a reference numeral 11 denotes a color-differ 
ence 4:2:0 inter-field interpolating unit, a reference numeral 
12 denotes a color-difference intra-field line interpolating 
unit, a reference numeral 13 denotes a detecting unit for 
detecting a characteristic of an image signal, and a reference 
numeral 14 denotes a color-difference static image process 
ing method selecting/mixing unit for selecting/mixing out 
puts of the interpolating units 10 and 12 in accordance with a 
result obtained by the detecting unit 13. Also, 11X and 11Y 
respectively denote an input and an output of the color-dif 
ference 4:2:0 inter-field interpolating unit 11, and 12Y 
denotes an output of the color-difference intra-field line inter 
polating unit 12. 
0082 An interlaced signal input to the color-difference 
signal IP conversion static image processing unit 6 is a 4:2:2 
color-difference signal. The 4:2:2 color-difference signal 
may be one of the following two types of signals: 
0083 (A) An original 4:2:2 color-difference signal 
obtained through, for example, A/D conversion of analog 
broadcasting; and 
0084 (B) a 4:2:2 color-difference signal obtained by inter 
polating a 4:2:0 signal of digital broadcasting, MPEG data or 
the like. 

0085. In the conventional inter-field interpolating unit 10, 
an interlaced color-difference signal of two Successive fields 
is input, and an original progressive signal is generated 
through inter-field insert into one line. In the case where an 
input interlaced signal is a signal of the type (A), the original 
progressive signal can be completely reproduced, but in the 
case where the input signal is a signal of the type (B), the 
jaggy shown in FIG. 23C or 24C described with respective to 
the background art is caused. 
I0086) Next, the color-difference 4:2:0 inter-field interpo 
lating unit 11 will be described with reference to FIGS. 2A 
through 2C. FIG. 2A shows an interlaced signal 11X input to 
the color-difference 4:2:0 inter-field interpolating unit 11. At 
this point, interpolation of a signal of the type (B), and spe 
cifically, the interpolation of a 4:2:0 signal obtained by inter 
polating a 4:2:2 signal through line doubler will be described. 
FIG. 2A shows the same state as that shown in FIG. 23B. An 
input shown in FIG. 2A is a 4:2:2 color-difference signal, and 
the color-difference 4:2:0 inter-field interpolating unit 11 
executes processing with this signal regarded as a 4:2:0 color 
difference signal. Specifically, it is regarded that pixels 
marked with x in FIG. 2A are not present, and the inter-field 
insert is performed with the number of lines halved, so as to 
obtain a 4:2:0 progressive signal. This state corresponds to a 
signal 11Y shown in FIG.2B. A numerical value shown in an 
upper right portion of each pixel in FIG. 2A corresponds to a 
numerical value shown in an upper right portion in the color 
difference signal of FIG. 2B. Since the inter-field insert is 
performed with the number of lines halved from the original 
number, the number of lines of the color-difference signal of 
FIG. 2B is a half of that of a luminance signal. Furthermore, 
FIG. 2B shows the color-difference signal among a lumi 
nance signal in consideration of the center of gravity of pixels 
of the original color-difference signal (see FIG.22B). Next, in 
order to make the number of lines accord with that of the 
luminance signal, the color-difference intra-field line inter 
polating unit 12 vertically interpolates decimated lines in the 
4:2:0 progressive state, so as to obtain a signal 12Y of FIG. 2C 
as a result. Herein, an example of two-tap linear interpolation 
in which the number of lines is interpolated as well as the 
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center of gravity is made to accord with that of the luminance 
signal is shown. As is understood from FIG. 2C, since the 
color-difference 4:2:0 inter-field interpolating unit 11 is used 
for performing the inter-field insert on the 4:2:0 color-differ 
ence signal with error interpolation information discarded 
from the 4:2:2 signal, a color-difference signal IP conversion 
static image with no jaggy can be obtained. However, since 
the number of lines is halved by the color-difference 4:2:0 
inter-field interpolating unit 11, with respect to a correct 4:2:2 
color-difference signal of the type (A), a side effect that the 
Vertical bandwidth is degraded is caused. 
I0087 Specifically, with respect to a correct 4:2:2 color 
difference signal of the type (A), an output of the conventional 
inter-field interpolating unit 10 is selected, and with respect to 
a 4:2:2 color-difference signal interpolated in error of the type 
(B), an output obtained through signal processing of the two 
interpolating units 11 and 12 is selected, so that color-differ 
ence signal IP conversion static image processing free from 
jaggy can be realized without causing the side effect. This 
selection is performed by the color-difference static image 
processing method selecting/mixing unit 14 shown in FIG. 1 
and the detecting unit 13 that generates a logic for the select 
ing/mixing unit 14. Now, examples of the detecting unit 13 
will be described. 

I0088 FIG. 3 shows an example of the detecting unit 13 of 
FIG.1. In FIG. 3, a reference numeral 15 denotes a one-line 
delaying part for delaying a color-difference signal corre 
spondingly to one line, a reference numeral 16 denotes a 
difference absolute value part for calculating an absolute 
value of a difference in an input signal, a reference numeral 17 
denotes a comparing part for outputting whether or not an 
input is larger than a set value, and a reference numeral 18 
denotes a pattern analyzing part. A current field of a color 
difference signal is input to the detecting unit 13 of FIG. 3, so 
as to detect whether or not the color-difference signal is a 
4:2:2 color-difference signal obtained through the interpola 
tion with the line doubler. The absolute value of a difference 
between a color-difference signal delayed by the one-line 
delaying part 15 and the initial color-difference signal is 
calculated by the difference absolute value part 16. In other 
words, a difference in the color-difference level between suc 
cessive lines is obtained. The thus obtained difference is 
compared with the set value by the comparing part 17, and “1” 
is output when the difference is larger and “O'” is output when 
the difference is smaller. 

I0089. If the color-difference signal is obtained through the 
line doubler, the result obtained by the comparing part 17 may 
be as shown in FIG.4, namely, the difference is 0 in alternate 
lines. Accordingly, in the case where it is determined by the 
pattern analyzing part 18 that the difference is 0 in alternate 
lines, it is determined that the input signal is a 4:2:2 color 
difference signal obtained through the line doubler, and 
hence, “1” is output as the detection result. As a result, an IP 
conversion static image processing result with no jaggy is 
output from the color-difference signal IP conversion static 
image processing unit 6 of FIG.1. Although a difference is 0 
when the signal is obtained through complete line doubler, it 
may not be always 0 due to an analog error or an error in 
calculation performed during the processing, and therefore, 
the set value is used for providing likelihood in the detection 
of the line doubler. In this manner, in the example shown in 
FIG.3, in the case where an interlaced color-difference signal 
is a 4:2:2 signal obtained by interpolating a 4:2:0 signal 
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through the line doubler, a color-difference signal IP conver 
sion method in which jaggy is definitely reduced can be 
realized. 

0090 FIG. 5 shows still another example of the detecting 
unit 13 of FIG.1. In FIG. 5, a reference numeral 15 denotes a 
one-line delaying part for delaying a color-difference signal 
correspondingly to one line and a reference numeral 31 
denotes a level comparing part. A current field of a color 
difference signal is input to the detecting unit 13 of FIG. 5, so 
as to determine whether or not the level of a noted pixel of the 
color-difference signal is between the levels of upper and 
lower pixels. A color-difference signal corresponding to suc 
cessive three lines can be obtained by the serially connected 
one-line delaying parts 15. With a noted line included as the 
center of the Successive three lines, the level comparing part 
31 obtains the relationships in the level between the noted 
pixel and a pixel disposed on the noted pixel and between the 
noted pixel and a pixel disposed beneath the noted pixel. In 
the example of FIG. 5, “1” is output when the level of the 
noted pixel falls in a range from (the lower level of the upper 
and lower pixels)-(a set value) to (the higher level of the 
upper and lower pixels)+(the set value). In other words, a case 
where the level of the noted pixel is between the levels of the 
upper and lowerlines can be detected. Also in this case, the set 
value can be set with likelihood in consideration of an error. A 
correct 4:2:2 signal Sometimes has a large bandwidth of a 
color-difference signal and hence the level of a noted pixel is 
not always between the levels of upper and lowerlines. On the 
other hand, with respect to a 4:2:2 signal obtained through the 
intra-field interpolation of a 4:2:0 interlaced color-difference 
signal, the level of a noted pixel is between the levels of upper 
and lower pixels although it cannot be detected through the 
line doubler. Therefore, such a signal can be detected in the 
structure of FIG. 5. As a result, the color signal IP conversion 
static image processing unit 6 of FIG. 1 outputs an IP conver 
sion static image processing result free from jaggy. Although 
the same set value is set for the level comparing part 31 with 
respect to a luminance signal and a color-difference signal, 
different set values may be used. In this manner, in the 
example of FIG. 5, in the case where a color-difference signal 
in an interlaced State is obtained by interpolating a 4:2:0 
signal through the line doubler or within an interlaced field, a 
color-difference signal IP conversion method in which jaggy 
is definitely reduced can be realized. 
0091 FIG. 6 shows still another example of the detecting 
unit 13 of FIG.1. In FIG. 6, a reference numeral 20 denotes a 
vertical high pass filter and a reference numeral 17 denotes a 
comparing part. A vertical high component of a current field 
input in FIG. 6 is detected by the high pass filter 20 to be 
compared with a set value by the comparing part 17, and when 
the vertical high component is smaller, “1” is output. In the 
case where a vertical high component of an input interlaced 
color-difference signal is Smaller, the signal is regarded to be 
a 4:2:2 signal obtained by interpolating a 4:2:0 color-differ 
ence signal originally having no bandwidth, and in the case 
where the vertical high component is larger, the signal is 
regarded to be a 4:2:2 signal originally having a bandwidth. 
Therefore, the types (A) and (B) can be distinguished by the 
structure of FIG. 6. As a result, the color-difference signal IP 
conversion static image processing unit 6 of FIG.1 outputs an 
IP conversion static image processing result free from jaggy 
with respect to a signal of the type (B) and outputs an IP 
conversion static image result with no bandwidth degradation 
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obtained through the conventional inter-field insert with 
respect to a signal of the type (A). 
0092 FIG. 7 shows another example of the detecting unit 
13 of FIG. 6, in which a cumulative part 21 and a comparing 
part 17 are additionally included. The cumulative part 21 is 
means for obtaining accumulation of pixels with a small 
Vertical high component of for example, one field period, and 
the comparing part 17 outputs whether the obtained result is 
larger or Smaller than a set value. Specifically, the total 
amount of Vertical high components of one screen can be 
obtained, and the types (A) and (B) can be distinguished with 
respect to each field. The distinction of the types (A) and (B) 
and the switching of the color-difference signal IP conversion 
static image processing unit 6 are executed in the same man 
ner as in the example of FIG. 6. However, when the determi 
nation is made in each field, a next field is affected by the 
result of the determination, and therefore, a color-difference 
signal of one field previous to a current field is preferably 
input in the example of FIG. 7. In this manner, in the example 
of FIG. 7, the jaggy-reduced color-difference signal IP con 
version method is selected merely when a vertical high com 
ponent of a color-difference signal in an interlaced State is 
small. Therefore, it is possible to prevent the degradation in 
the vertical bandwidth caused by carelessly selecting the 
jaggy-reduced color-difference signal IP conversion method 
when a vertical high component is large. 
0093 FIG. 8 shows still another example of the detecting 
unit 13 of FIG.1. In FIG. 8, a reference numeral 22 denotes an 
ID1 detecting part. An ID1 signal is a signal in which aspect 
ratio information or the like of an image signal is Superim 
posed in a vertical blanking period of aluminance signal, and 
the information is detected by, for example, a receiverside so 
as to produce a display appropriately to the screen ratio of the 
receiver. This ID1 signal is Superimposed on a digital image 
signal but not on a signal of the analog broadcasting and the 
like. In other words, when an ID1 signal is Superimposed, the 
signal is highly possibly a 4:2:2 color-difference signal 
obtained by interpolating a 4:2:0 signal, and when it is not 
Superimposed, the signal is highly possibly a correct 4:2:2 
color-difference signal. Accordingly, a luminance signal is 
input, and when an ID1 signal is detected, the detecting part 
13 outputs “1”, so that the color-difference signal IP conver 
sion static image processing unit 6 of FIG. 1 can output an IP 
conversion static image processing result free from jaggy. In 
this manner, in the example of FIG. 8, it can be determined on 
the basis of detection of an ID1 signal whether the signal is 
originally analog or digitally decoded. When it is digitally 
decoded, the color-difference signal is obtained by interpo 
lating 4:2:0 into 4:2:2, and therefore, a color-difference signal 
IP conversion method in which jaggy is definitely reduced 
can be realized for a digitally decoded signal. 
0094 FIG. 9 shows still another example of the detecting 
unit 13 of FIG.1. In FIG.9, a reference numeral 17 denotes a 
comparing part and a reference numeral 19 denotes a logic 
AND part. Color jaggy is conspicuous in a portion where the 
level of a color-difference signal is high and the level of a 
luminance signal is low. The example of FIG.9 aims to detect 
a pixel in which the level of a color-difference signal is high 
and the level of a luminance signal is low. The levels of a 
luminance signal and a color-difference signal are compared 
with respective set values in different comparing parts 17. 
With respect to a luminance signal, “1” is output when a pixel 
has a level lower than the set value, and with respect to a 
color-difference signal, “1” is output when a pixel has a level 
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higher than the set value, and the logic AND part 19 outputs 
“1” with respect to a pixel in which “1” is output with respect 
to both the signals. Merely with respect to a pixel in which the 
level of a color-difference signal is high and the level of a 
luminance signal is low, namely, merely with respect to a 
pixel where jaggy can be conspicuous, the color-difference 
signal IP conversion static image processing unit 6 of FIG. 1 
outputs an IP conversion static image processing result free 
from jaggy. In this manner, in the example of FIG. 9, the 
jaggy-reduced color-difference signal IP conversion method 
is selected merely with respect to a pixel with low brightness 
and a large color-difference where jaggy is conspicuous, so 
that the conventional IP conversion method can be selected 
with respect to a pixel where jaggy is not conspicuous, and 
hence, the side effect can be suppressed. Also, in the example 
of FIG. 9, the color-difference static image processing 
method selecting/mixing unit 14 is operated to Switch the 
method on the basis of a binary control signal Supplied from 
the detecting unit 13 in the above description. Instead, a 
plurality of set values may be prepared for the comparing 
parts 17 for detecting the levels of a luminance signal and a 
color-difference signal in multiple stages, and states from one 
with a low luminance level and a high color-difference level 
to one with a high luminance level and a low color-difference 
level may be output in a plurality of stages on the basis of the 
detection results of the comparing parts 17 instead of the logic 
AND part 19. When such a logic is employed, the color 
difference static image processing method selecting/mixing 
unit 14 of FIG. 1 can be switched so as to mix the static image 
processing units in a ratio in accordance with the level output 
from the detecting unit 13. 
0095 FIG. 10 shows another example of the color-differ 
ence signal IP conversion static image processing unit 6 of 
this invention. In FIG. 10, a reference numeral 6 denotes the 
color-difference signal IP conversion static image processing 
unit, which corresponds to the portion referred to with the 
reference numeral 6 in the conventional example shown in 
FIG. 21. A reference numeral 10 denotes an inter-field inter 
polating unit corresponding to a conventional static image 
processing unit for a color-difference signal, a reference 
numeral 11 denotes a color-difference 4:2:0 inter-field inter 
polating unit, a reference numeral 12 denotes a color-differ 
ence intra-field line interpolating unit, a reference numeral 13 
denotes a detecting unit for detecting a characteristic of an 
image signal, and a reference numeral 14 denotes a color 
difference static image processing method selecting/mixing 
unit for selecting/mixing outputs of the interpolating units 10 
and 12 in accordance with a result obtained by the detecting 
unit 13. In this example, the operations of the respective units 
10, 11, 12 and 14 are completely the same as those described 
with reference to FIG. 1 and hence the description is omitted. 
The one and only difference from the example of FIG. 1 is that 
the input of the detecting unit 13 is the output of the conven 
tional color-difference inter-field interpolating unit 10. In 
other words, in the case where no jaggy is detected in a result 
of the conventional inter-field insert IP conversion, the output 
of the conventional color-difference inter-field interpolating 
unit 10 is output as the output of the color-difference signal IP 
conversion static image processing, and in the case where 
jaggy is detected, the output obtained throughjaggy reduction 
by the interpolating units 11 and 12 is output as the output of 
the color-difference signal IP conversion static image pro 
cessing, so that a color-difference signal static image process 
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ing output free from jaggy can be obtained. Now, examples of 
the detecting unit 13 for detecting presence of jaggy will be 
described. 

0096 FIG. 11 shows an example of the detecting unit 13 of 
FIG.10. In FIG. 11, a reference numeral 15 denotes a one-line 
delaying part and a reference numeral 32 denotes a level 
comparing part. A result obtained by the conventional color 
difference inter-field interpolating unit 10 is input to the 
detecting unit 13 of FIG. 11, so as to detect whether or not the 
level of a noted pixel of a color-difference signal is between 
the levels of pixels disposed on and beneath the noted pixel. A 
color-difference signal corresponding to Successive three 
lines can be obtained by the serially connected one-line 
delaying parts 15. With a noted line included as the center of 
the Successive three lines, the level comparing part 32 obtains 
the relationships in the level between the noted pixel and the 
pixel disposed on the noted pixel and between the noted pixel 
and the pixel disposed beneath the noted pixel. In the example 
of FIG. 11, “1” is output when the level of the noted pixel is 
smaller than (the lower level of the upper and lower pixels)-(a 
set value) or when it is larger than (the higher level of the 
upper and lower pixels)+(the set value). In a general image 
signal, a color-difference signal is less likely changed 
abruptly along the line direction, and hence, in the case where 
the level of the noted pixel is farther from the level of the 
upper or lower pixel by the set value or more as detected in the 
detecting unit 13 of FIG. 11, it is regarded thatjaggy is highly 
possibly caused. Therefore, the detecting unit 13 outputs “1” 
in Such a case, so that an IP conversion static image process 
ing result free from jaggy can be output from the color 
difference signal IP conversion static image processing unit 6 
of FIG. 10. In this manner, in the example of FIG. 11, when 
the result of the conventional inter-field insert color-differ 
ence signal IP conversion is out of the range between upper 
and lower color-difference signals or out of the range of (the 
range between the level values of the upper and lower pix 
els)+(a given value), it is regarded that jaggy is caused. 
Accordingly, the jaggy-reduced color-difference signal IP 
conversion method is employed in this case, so as to definitely 
reduce the jaggy. 
(0097 FIGS. 12 and 13 show other examples of the detect 
ing unit 13 of FIG. 10. In FIGS. 12 and 13, a reference 
numeral 20 denotes a vertical high pass filter and a reference 
numeral 17 denotes a comparing part. In FIG. 13, a reference 
numeral 21 denotes a cumulative part and a reference numeral 
17 denotes a comparing part. The operations of the examples 
of FIGS. 12 and 13 are the same as those described with 
reference to FIGS. 6 and 7 above, but the logic of the com 
paring part 17 is reversed. Specifically, in the example of FIG. 
12, “1” is output when a vertical high component of a result 
obtained by the conventional color-difference inter-field 
interpolating unit 10 is larger than a set value, and in the 
example of FIG. 13, “1” is output when a sum of vertical high 
components in one screen of a result obtained by the conven 
tional color-difference inter-field interpolating unit 10 is 
larger than a set value. In a general image signal, a high 
component along a vertical direction of a color-difference 
signal is not very large, and hence, when a vertical high 
component is large, it is determined that jaggy is possibly 
included. Therefore, “1” is output from the detecting unit 13, 
so that an IP conversion static image processing result free 
from jaggy can be output from the color-difference signal IP 
conversion static image processing unit 6 of FIG. 10. In this 
manner, in each of the examples of FIGS. 12 and 13, it is 
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determined that jaggy is caused when a vertical high compo 
nent of a result of the conventional field insert color-differ 
ence signal IP conversion is larger than the given value. In this 
case, the jaggy-reduced color-difference signal IP conversion 
method is employed, so as to definitely reduce the jaggy. 
0098 FIG. 14 shows another example of the color-differ 
ence signal IP conversion static image processing unit of this 
invention. In FIG. 14, a reference numeral 6 denotes the 
color-difference signal IP conversion static image processing 
unit, which corresponds to the portion referred to with the 
reference numeral 6 in the conventional example of FIG. 21. 
A reference numeral 10 denotes an inter-field interpolating 
unit corresponding to a conventional static image processing 
unit for a color-difference signal, a reference numeral 11 
denotes a color-difference 4:2:0 inter-field interpolating unit, 
a reference numeral 12 denotes a color-difference intra-field 
line interpolating unit, a reference numeral 13 denotes a 
detecting unit for detecting a characteristic of an image sig 
nal, and a reference numeral 14 denotes a color-difference 
static image processing method selecting/mixing unit for 
selecting/mixing outputs of the interpolating units 10 and 12 
in accordance with a result obtained by the detecting unit 13. 
In this example, the operations of the units 10, 11, 12 and 14 
are completely the same as those described with reference to 
FIG. 1 and hence the description is omitted. In the example of 
FIG. 14, signals to be subjected to the detection by the detect 
ing unit 10 are an image (luminance/color-difference) signal 
and an output of the conventional inter-field interpolating unit 
10. In the aforementioned examples, the detecting unit 13 
selects either the conventional inter-field interpolation or the 
jaggy-reduced color-difference signal IP conversion method 
in accordance with its own detection result. On the contrary, 
in the example of FIG. 14, the detecting unit 13 combines a 
plurality of logics of the detecting unit 13 described above so 
as to control the Switching of the static image processing. In 
this manner, in the example of FIG. 14, the static image 
processing is selected through the combination of the plural 
logics, so that the jaggy-reduced color-difference signal IP 
conversion method can be selected at higher accuracy than 
when a single logic is employed. 
0099 FIG. 15 is a block diagram of an image associated 
portion of a digital image equipment set including the color 
difference signal IP converter of this invention. In FIG. 15, a 
reference numeral 23 denotes the digital image equipment 
set, a reference numeral 24 denotes an A/D converter, a ref 
erence numeral 25 denotes a digital video decoder for per 
forming MPEG decoding or the like, a reference numeral 27 
denotes a format converting unit including the IP conversion 
method of this invention, a reference numeral 26 denotes a 
control microcomputer for controlling the set, a reference 
numeral 33 denotes an information decoding unit for decod 
ing user data of digital IF such as HDMI, and a reference 
numeral 34 denotes a selecting unit. An example of the digital 
image equipment set 23 including an IP converter is various 
image equipment Such as a television set, a digital STB (set 
top box), a DVD player, a DVD recorder and an HD recorder. 
0100 Many kinds of signal sources may be input to the 
digital image equipment set 23. For example, an input of 
analog IF may be analog broadcasting or analog connection 
from a DVD. An input of digital IF may be wired or wireless 
HDMI connection or DVD connection. Also, connection to 
the digital video decoder 25 can be digital broadcasting in the 
MPEG state or digital medium, or can be data read from a 
DVD when the set is a DVD set. In a television set having a 
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display panel, all input signals should be converted by the 
format converting unit 27 in accordance with the number of 
pixels of the display panel of the set. When the display panel 
employs the progressive display, an interlaced input is Sub 
jected to the IP conversion by the format converting unit 27. 
Alternatively, in a digital STB, a DVD player, a DVD 
recorder, an HD recorder or the like having no display panel, 
the type of a television set or a monitor to be externally 
connected cannot be specified, and hence, an image signal is 
generally output from the set in a plurality of kinds of image 
formats according to image standard. Also in this case, when 
an interlaced input is output as a progressive signal, the input 
is subjected to the IP conversion by the format converting unit 
27. 

0101. In the IP conversion performed by the format con 
Verting unit 27, jaggy of a color-difference signal is detected 
on the basis of a characteristic of an image signal as described 
in any of the aforementioned examples, so as to suppress the 
jaggy as well as retain the resolution. Also when the conver 
Sionis controlled at a level of the set, jaggy can be more highly 
accurately reduced by controlling the conversion in accor 
dance with the output of the detecting unit 13 as described in 
any of the examples. For example, in Some of the aforemen 
tioned examples, degradation of a color-difference signal 
may be rather conspicuous due to error detection. Therefore, 
it is possible to provide an architecture in which a user actu 
ally seeing a picture can arbitrarily select, as the color-differ 
ence signal IP conversion static image processing, the con 
ventional inter-field insert, the jaggy-reduced conversion 
method or automatic detection by using a remote controller. 
In this manner, in the example shown in FIG. 15, the selection 
of the static image processing can be manually Switched apart 
from the automatic selection, so that optimum jaggy reduc 
tion can be realized in accordance with human visual decision 
or desire. 

0102. Furthermore, in a recent digital IF, for example, in 
employing the HDMI connection, set information between 
connected set equipment can be Superimposed in a previously 
determined user data region to be transferred in addition to 
transfer of simple image signals. When information whether 
or not a 4:2:2 color-difference signal is obtained through the 
interpolation of 4:2:0 is included in the user data region, the 
information can be extracted by the information decoding 
unit 33. If the 4:2:2 color-difference signal is obtained 
through the interpolation of 4:2:0, the color-difference signal 
IP conversion static image processing unit for the IP conver 
sion included in the format converting unit 27 is made to 
select the jaggy-reduced color-difference signal IP conver 
sion method through the control microcomputer 26. In this 
manner, in the example of FIG. 15, in the case where digital 
equipment using a 4:2:2 color-difference signal obtained 
through the interpolation of 4:2:0 is detected to be connected 
on the basis of equipment connection information of the 
digital IF, the jaggy-reduced color-difference signal IP con 
version method can be definitely realized. 
0103 Moreover, in the digital image equipment set 23 of 
FIG. 15, a plurality of image signal sources are selected by the 
selecting unit 34 to be input to the format converting unit 27. 
In particular, since an output of the digital video decoder 25 is 
MPEG decoded, it is always a 4:2:2 color-difference signal 
obtained through the interpolation of 4:2:0. Since the selec 
tion of image signals is performed by the control microcom 
puter 26, in the case where an image signal Supplied from the 
digital video decoder 25 is selected, the jaggy-reduced color 
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difference signal IP conversion method is simultaneously 
selected as the color-difference signal IP conversion static 
image processing. 
0104. It is noted that the digital image equipment set 23 is 
generally realized by using an integrated circuit. Any of vari 
ous ranges can be employed as the range of an architecture for 
one chip of the integrated circuit, and in the case where a 
range surrounded with a broken line in FIG. 15 is included in 
one chip, namely, the digital video decoder 25 and the format 
converting unit 27 are integrated, the control microcomputer 
26 is operated to select the jaggy-reduced color-difference 
signal IP conversion method as the color-difference signal IP 
conversion static image processing simultaneously with the 
selection of an output of the digital video decoder 25. 
0105. In this manner, in the example shown in FIG. 15, in 
a system or an integrated circuit including an IP converter 
employing the IP conversion method connected to a plurality 
of input image signals at least including the digital video 
decoder 25, the digital video decoder 25 uses a 4:2:0 color 
difference signal. Therefore, when an output of the digital 
decoder is subjected to the IP conversion, the jaggy-reduced 
static image processing is selected, so as to realize a color 
difference signal IP conversion method in which jaggy is 
definitely reduced. 
0106 FIG.16 shows an example in which jaggy is reduced 
by another method. In FIG.16, a reference numeral 6 denotes 
a color-difference signal IP conversion static image process 
ing unit, which corresponds to the portion referred to with the 
reference numeral 6 in the conventional example of FIG. 21. 
A reference numeral 10 denotes a conventional inter-field 
interpolating unit and a reference numeral 28 denotes a ver 
tical 3-tap median filter. An input and an output of the vertical 
filter 28 are respectively indicated by 28X and 28Y. An output 
of the conventional inter-field interpolating unit 10 is 
described with reference to the background art and hence the 
description is omitted. 
0107 FIG. 17A shows a progressive signal resulting from 
the inter-field insert of a 4:2:2 signal interpolated through the 
line doubler by the conventional inter-field interpolating unit 
10 and it is the same as that shown in FIG. 23C. The example 
of FIG.16 is characterized by applying the vertical filter 28 to 
the progressive signal including jaggy shown in FIG. 17A. 
The vertical filter 28 has a filter structure for outputting a 
median of vertically successive three taps. When this filtering 
processing is performed on the signal of FIG. 17A, a signal 
shown in FIG. 17B is obtained, and thus, the jaggy can be 
removed. 
0108. In FIGS. 18A and 18B, the vertical filter 28 of this 
invention is applied to a progressive signal not including 
jaggy. Specifically, FIG. 18A shows a progressive signal 
including no jaggy and FIG. 18B shows a signal obtained by 
applying the vertical filter 28. It is understood that an edge is 
kept through the filtering for outputting a median. 
0109. In this manner, in the example of FIG. 16, when 
jaggy is caused, the jaggy is reduced by using the median 
filter 28, and when jaggy is not caused, a color-difference 
signal IP conversion method in which the frequency charac 
teristic along the Vertical direction is not degraded can be 
realized by using the median filter 28. 
0110 FIG. 19 shows another example in which the vertical 

filter 28 described with reference to FIGS. 18A and 18B is 
used. In FIG. 19, a reference numeral 6 denotes a color 
difference signal IP conversion static image processing unit, 
which corresponds to the portion referred to with the refer 
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ence numeral 6 in the conventional example of FIG. 21. A 
reference numeral 10 denotes a conventional inter-field inter 
polating unit, a reference numeral 28 denotes a vertical 3-tap 
median filter, a reference numeral 13 denotes a detecting unit, 
and a reference numeral 14 denotes a color-difference static 
image processing method selecting/mixing unit for selecting/ 
mixing outputs of the conventional inter-field interpolating 
unit 10 and the vertical filter 28 in accordance with a result 
obtained by the detecting unit 13. In the example of FIG. 18. 
although jaggy can be reduced with a vertical edge kept, a 
portion that is not jaggy may be filtered by the median filter 28 
depending upon the pattern type of a picture, and the picture 
may be degraded in such a case. In the example of FIG. 19. 
since the detecting unit 13 is provided, the output of the 
conventional inter-field interpolating unit 10 and the output of 
the vertical filter 28 can be appropriately switched, so as to 
minimize the side effect. The operations of the detecting unit 
13 and the selecting/mixing unit 14 are completely the same 
as those described with reference to FIGS. 3, 5, 6,7,8,9,11, 
12 and 13, and hence the description is omitted. Also, as the IP 
conversion method employed in the format converting unit 27 
of FIG. 15, the IP converter shown in FIG. 19 may be applied. 
0111. In all of the examples described so far, the logic (0 or 
1) of Switching the static image processing is not limited to 
the description, and the Switching may be controlled as 
intended by the invention. Furthermore, although all the 
examples are described with reference to the block diagrams 
of hardware image, it goes without saying that the control can 
be performed by software as far as the same effect is aimed. 
Furthermore, the inter-field processing is described to be 
performed on a current field and one field previous to it, but 
the processing may be performed on a current field and one 
field following it. Moreover, the number of taps of the vertical 
filter is not limited to that described above. In addition, in the 
color-difference signal IP conversion static image processing 
unit 6 shown in FIG. 1, 10 or 14, although the conventional 
inter-field interpolating unit 10 and the field interpolating unit 
11 for the 4:2:0 state are shown in different blocks, common 
processing may be shared as far as the results of the respective 
units can be obtained. 

0112 Furthermore, all the examples are described to be 
replaced with the color-difference static image processing 
unit 6 in the conventional motion adaptive IP converter 1 of 
FIG. 21. Instead, conventional inter-field interpolation 41, 
jaggy-reduced interpolation 42 and dynamic image intra-field 
interpolation 43 may be realized, as the whole IP conversion, 
by using motion detection information and through the 
Switching in accordance with the logic of the detecting unit 13 
of any of the aforementioned examples as shown in FIG. 20. 
Needless to say, the same effect can be exhibited also in this 
CaSC. 

INDUSTRIAL APPLICABILITY 

0113. As described so far, according to the color-differ 
ence signal IP conversion method of this invention, the color 
difference signal IP conversion in which jaggy is reduced and 
degradation of the initial frequency characteristic of a correct 
4:2:2 signal is Suppressed in accordance with the origin of an 
input color-difference signal can be provided, and the inven 
tion is useful for static image signal generation or the like for 
a color-difference signal in the motion adaptive IP conver 
S1O. 
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1. (canceled) 
2. A color-difference signal IP conversion method 

employed for motion adaptive interlace/progressive (IP) con 
version, the method comprising a step of generating a pro 
gressive signal by inserting pixels of successive two fields and 
performing static image pixel interpolation of a color-differ 
ence signal by using, as a static image interpolating signal, a 
signal obtained by Subjecting the progressive signal to a ver 
tical post-processing filter. 

3. A color-difference signal IP conversion method 
employed for motion adaptive interlace/progressive (IP) con 
version, the method comprising a step of performing static 
image pixel interpolation of a color-difference signal by 
Selecting or mixing, appropriately for reducing jaggy in an 
output color-difference signal, a result of first static image 
processing in which a progressive signal is generated by 
inserting pixels of successive two fields and a result of second 
static image processing in which the progressive signal is 
Subjected to a vertical post-processing filter. 

4. The color-difference signal IP conversion method of 
claim 2, 

wherein the post-processing filter outputs a median on the 
basis of a noted pixel and upper and lower pixels of the 
noted pixel. 

5-16. (canceled) 
17. The color-difference signal IP conversion method of 

claim 3, 
wherein the post-processing filter outputs a median on the 

basis of a noted pixel and upper and lower pixels of the 
noted pixel. 

18. The color-difference signal IP conversion method of 
claim 3, 

wherein the result of the second static image processing is 
selected when it is determined that an interlaced color 
difference signal obtained before the IP conversion is 
data in which every Successive two lines have the same 
value or a difference between successive two lines is 
Smaller than a given value. 

19. The color-difference signal IP conversion method of 
claim 3, 

wherein the result of the second static image processing is 
selected when it is determined that an interlaced color 
difference signal obtained before the IP conversion has a 
value in a range between values of upper and lower 
pixels orina range larger by a given width than the range 
between the values of the upper and lower pixels. 

20. The color-difference signal IP conversion method of 
claim 3, 

wherein the result of the second static image processing is 
Selected when a vertical high component of an interlaced 
color-difference signal obtained before the IP conver 
sion is Smaller than a given value. 

21. The color-difference signal IP conversion method of 
claim 3, 

wherein the method further includes a step of detecting 
whether or not an ID1 signal is Superimposed in a ver 
tical blanking period of an interlaced image signal 
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obtained before the IP conversion, and the result of the 
second static image processing is selected when the ID1 
signal is Superimposed. 

22. The color-difference signal IP conversion method of 
claim 3, 

wherein the result of the second static image processing is 
selected with respect to a pixel in which a value of a 
luminance signal is Smaller than a luminance signal 
given value and a value of a color-difference signal is 
larger than a color-difference signal given value in an 
interlaced state obtained before the IP conversion. 

23. The color-difference signal IP conversion method of 
claim 3, 

wherein a mixing ratio of the result of the second static 
image processing to the result of the first static image 
processing is increased with respect to a pixel in which 
a value of aluminance signalis Smaller than aluminance 
signal given value and a value of a color-difference 
signal is larger than a color-difference signal given value 
in an interlaced state obtained before the IP conversion. 

24. The color-difference signal IP conversion method of 
claim 3, 

wherein the result of the second static image processing is 
selected when it is determined that a value of the pro 
gressive color-difference signal obtained as the result of 
the first static image processing is out of a range between 
values of upper and lower color-difference signals or a 
range larger by a given width than the range between the 
values of the upper and lower color-difference signals. 

25. The color-difference signal IP conversion method of 
claim 3, 

wherein the result of the second static image processing is 
Selected when a vertical high component of the progres 
sive signal obtained as the result of the first static image 
processing is larger than a given value. 

26. The color-difference signal IP conversion method of 
claim 3, 

wherein the result of the second static image processing is 
Selected when digital equipment is detected to be con 
nected on the basis of digital IF equipment connection 
information to be detected by a set microcomputer 
including the IP conversion method, and 

the digital equipment is detected to be connected by detect 
ing that a color-difference signal is a signal having been 
decoded from a 4:2:0 signal to a 4:2:2 signal to be 
connected to the IP conversion method. 

27. The color-difference signal IP conversion method of 
claim 3, 

wherein the result of the second static image processing is 
Selected, in a system oran integrated circuit including an 
IP converter that employs the IP conversion method and 
is connected to a plurality of input image signals at least 
including a digital image signal decoder, when an output 
of the digital image signal decoder is selected as an input 
of the IP converter. 


