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(57) ABSTRACT 

A video signal processing apparatus which can perform a 
liquid crystal display without a deterioration of a picture 
quality even when a CCD sensor of the NTSC system is used 
at the time of the PAL system is provided. The video signal 
processing apparatus has a 1H delay circuit and a Selecting 
circuit. Upon PAL System, by Switching the Selecting circuit 
once every Seven lines and performing a pre-interpolation, 
the lines are compensated from 485 lines (vertical) of the 
NTSC system to 575 lines (vertical) of the PAL system. In 
case of performing the liquid crystal display, the timing of 
an interpolation (LCOMP) signal is synchronized with the 
timing of the EN signal upon PAL System So as to coincide 
the portion of the lines to be compensated from 485 lines 
(vertical) of the NTSC system to 575 lines (vertical) of the 
PAL system with the portion to be thinned out at a rate of 1 
line per 7 lines in the liquid crystal display. Thus, even if the 
CCD sensor of the NTSC system is used upon PAL system, 
the liquid crystal display panel can display an image without 
a deterioration of a picture quality. 
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IMAGE PROCESSING OF WIDEO SIGNAL FOR 
DISPLAY 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The invention relates to video signal-processing 
apparatus and method for processing a Video signal which is 
displayed in a Video output apparatuS Such as television 
(TV) monitor, liquid crystal display panel, or the like. 
0003 2. Related Background Art 
0004 FIG. 9 is a block diagram showing a construction 
of a conventional video Signal processing apparatus. In the 
diagram, reference numeral 101 denotes a CCD sensor for 
converting a received Video image into an electric Signal; 
and 102 indicates a photo taking System signal processing 
circuit. The photo taking System signal processing circuit 
102 forms a luminance Signal by performing a color carrier 
removal, an aperture compensation, a gamma process, and 
the like to the video signal that is outputted from the CCD 
sensor 101 and, at the same time, forms color difference 
Signals by performing a color interpolation, a matrix con 
version, a gamma process, a gain adjustment, and the like to 
the Video signal, and generates a video signal of YUV or the 
like. 

0005 Reference numeral 103 denotes a TV system signal 
processing circuit for generating a TV signal by performing 
processes Such as chroma encoding process, band compen 
sation, composite Signal formation, and the like to the YUV 
Signal that is generated from the photo taking System signal 
processing circuit 102. Reference numeral 104 denotes an 
LCD controller for generating a drive pulse necessary for an 
LCD display and converting the TV signal that is generated 
from the TV system signal processing circuit 103 into an 
RGB signal to be displayed on an LCD panel 105. Reference 
numeral 105 denotes the LCD panel for displaying the RGB 
signal that is outputted from the LCD controller 104 by an 
LCD device as a visible image. 

0006 Reference numeral 106 denotes a TV monitor for 
displaying a Video image in accordance with each TV 
system such as NTSC system, PAL system, or the like. In the 
NTSC system and the PAL system, the numbers of pixels of 
the CCD sensors which are necessary differ. For example, in 
the NTSC system, the number of pixels is equal to 752 (in 
the horizontal direction)x485 (in the vertical direction). In 
the PAL system, the number of pixels is equal to 736 
(horizontal)x575 (vertical). The number of pixels of the 
LCD panel which is used in a photo taking apparatus Such 
as cam coder, digital camera, or the like characterized by 
portability is, hitherto, so small to be 279 (horizontal)x220 
(vertical). 
0007 Although an LCD panel having the large number of 
pixels has been developed in recent years, the number of 
pixels is equal to up to 550 (horizontal)x220 (vertical) and 
is equal to /3 of that of the CCD sensor of the NTSC system. 
Hitherto, in case of providing an apparatus which can cope 
with both of the NTSC system and the PAL system using the 
CCD sensor (752 (horizontal)x485 (vertical)) for the NTSC 
system, in case of using the PAL system, 575 lines in the 
Vertical direction are formed by compensating the insuffi 
cient lines from 485 lines in the vertical direction. 
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0008. In case of displaying on an LCD panel of the small 
number of pixels comprising 550 (horizontal)x220 (vertical) 
pixels or the like, although the lines of the number of almost 
one field can be displayed in the NTSC system, the image 
data of /7 line of the field cannot be displayed in the PAL 
System. In case of displaying the Video signal of the PAL 
System onto the LCD panel, Seven lines are thinned out by 
one line and the reduced Video image is displayed. Such a 
thinning process of the lines is performed by an LCD 
controller designed So as to drive the LCD panel. 
0009. On the other hand, in case of outputting the video 
signal of the PAL system by using the CCD sensor having 
the number of lines according to the NTSC system, the 
insufficient lines are compensated by an interpolation or the 
like. However, when the LCD controller displays the Sup 
plied video signal of the PAL system to the LCD panel as 
mentioned above, the Video signal is thinned out and dis 
played. 

0010. In case of displaying the video signal onto the LCD 
panel by the PAL System, consequently, a phenomenon Such 
that the original Video signal is thinned out or the like occurs 
and a quality of the image displayed on the LCD panel is 
remarkably deteriorated. 
0011 Particularly, in case of Super-imposing character 
information or the like for a user interface onto a Video 
image and displaying the Super-imposed Video image, Since 
the character information is thinned out at the time of the 
LCD display of the PAL system, fine lateral lines of the 
characters are deleted and the function to correctly display 
information is deteriorated. FIGS. 10A to 10D are diagrams 
showing an example of a display in which a part of the 
character has been deleted. 

0012 Although the characters of “ERASE' are displayed 
in the TV monitor 106 (FIG. 10A), the character of “E” that 
should inherently be shown in FIG. 10B is thinned out and 
is not correctly displayed on the LCD panel 105. As men 
tioned above, the character of “E” is seen like “C” as shown 
in FIG. 10C or is seen like “F” as shown in FIG. 10D, so 
that the character information cannot be correctly displayed. 

0013 The above problem occurs because of the use of the 
liquid crystal display for converting the output of the CCD 
sensor having the number of lines for the NTSC system into 
the TV Signal for the PAL System and displaying an image. 

0014 Hitherto, a digital camera apparatus which can 
easily Switch an external Video output according to the 
NTSC system and an external video output according to the 
PAL system is not known yet. 

SUMMARY OF THE INVENTION 

0015. It is an object of the invention to provide image 
processing apparatus and method which can Solve each of or 
all of the foregoing problems. 

0016 Under such an object, another object of the inven 
tion is to reduce the deterioration of a quality of an image 
that is displayed on a display. 

0017 Still another object of the invention is to reduce the 
deterioration of a quality of an image that is displayed when 
the image is displayed by using a general liquid crystal 
display. 
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0.018 Further another object of the invention is to provide 
Video Signal processing apparatus and method which can 
perform a liquid crystal display without a deterioration of a 
picture quality even by using a CCD sensor of the NTSC 
System when an output of the PAL System is generated. 
0019. To accomplish the above objects, according to a 

first aspect of a preferred embodiment of the invention, there 
is provided a Video signal processing apparatus comprising: 
Storage means for Storing Video data, read-out means for 
reading out the Stored Video data; interpolating means for 
interpolating the readout video data; display means for 
displaying the interpolated Video data; and interpolation 
control means for matching the data in the portion that is 
interpolated by the interpolating means to the data in a 
portion that is not displayed by the display means when the 
Video data is displayed. 
0020) Further another object of the invention is not to 
deteriorate a display quality of data which is Super-imposed 
and displayed together with an image. 
0021. Under the above object, in the video signal pro 
cessing apparatus according to the first aspect of the inven 
tion, the Storage means Stores the Video data comprising 
photographed image data and Video data for Super-impose; 
the read-out means individually reads out the Stored photo 
graphed image data and Video data for Super-impose; the 
interpolating means interpolates the photographed image 
data and the Video data for Superimpose which are individu 
ally read out; the display means displays the interpolated 
photographed image data and Video data for Super-impose 
onto a Same picture plane; and the interpolation control 
means matches the photographed image data and Video data 
for Super-impose in the portions which are interpolated by 
the interpolating means to the data in the portion that is not 
displayed by the display means, respectively. 

0022. Further another object of the invention is to reduce 
a deterioration of a picture quality when an output of an 
image pickup device having the pixels of the number larger 
than the number of pixels that is required by a Standard 
television System is displayed as an image by using a display 
having the display pixels of the number Smaller than the 
number of pixels that is required by the standard TV system. 
0023. Further another object of the invention is to provide 
a digital camera apparatus which can easily cope with 
various Standard television Systems. 
0024. Further another object of the invention is to reduce 
a deterioration of a quality of an image that is displayed on 
a display of a digital camera. 
0.025 The above and other objects and features of the 
present invention will become apparent from the following 
detailed description and the appended claims with reference 
to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.026 FIG. 1 is a block diagram showing a construction 
of a Video Signal processing apparatus in the first embodi 
ment of the invention; 
0.027 FIG. 2 is a diagram showing an array of video data; 
0028 FIG. 3 is a block diagram showing a construction 
of a circuit to generate an interpolation (LCOMP) Signal; 
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0029 FIGS. 4A, 4B and 4C are timing charts showing a 
change in each Signal; 

0030 FIG. 5 is a block diagram showing a construction 
of a Video signal processing apparatus according to the 
Second embodiment; 

0031 FIG. 6 is a block diagram showing a construction 
of a Video signal processing apparatus according to the third 
embodiment; 

0032 FIG. 7 is a block diagram showing a construction 
of a Video signal processing apparatus according to the 
fourth embodiment; 

0033 FIG. 8 is a block diagram showing a construction 
of a Video signal processing apparatus according to the Sixth 
embodiment; 

0034 FIG. 9 is a block diagram showing a construction 
of a conventional Video signal processing apparatus, and 

0035 FIGS. 10A, 10B, 10C and 10D are diagrams 
showing an example of a display in which a part of a 
character has been deleted. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0036) An embodiment of video signal processing appa 
ratus and method of the invention will now be described. 
The Video signal processing apparatus of the embodiment is 
applied to an image pickup apparatus Such as a digital 
camera or the like. 

0037 First Embodiment 
0038 FIG. 1 is a block diagram showing a construction 
of the Video signal processing apparatus in the first embodi 
ment. In the diagram, reference numeral 1 denotes a CCD 
Sensor for converting a received video image into an electric 
signal. In the embodiment, the CCD sensor has pixels of the 
number larger than the number of pixels that is required by 
the NTSC system or the PAL system. Reference numeral 2 
denotes an A/D converter for converting an analog video 
Signal that is outputted from the CCD Sensor 1 into a digital 
Video signal. 

0039 Reference numeral 3 denotes a photo taking system 
Signal processing circuit. The photo taking System signal 
processing circuit 3 forms a luminance Signal by performing 
a color carrier removal, an aperture compensation, a gamma 
process, and the like from an output Signal of the CCD 
Sensor 1 and, at the same time, forms color difference signals 
by performing a color interpolation, a matrix conversion, a 
gamma process, a gain adjustment, and the like, and outputs 
a video signal of YUV or the like. Reference numeral 4 
denotes a data writing circuit for writing the Video signal 
after completion of the signal processes into a VRAM 5. 

0040. The VRAM (volatile memory) 5 is a memory for 
Video in which ports for writing and reading out are provided 
for, for example, a dynamic RAM (DRAM) and which 
performs an addressing every horizontal line. 

0041 Reference numeral 6 denotes a 1H delay circuit. By 
holding data of one horizontal line (H), the 1H delay circuit 
6 is used for pre-interpolation or the like of every horizontal 
line. 
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0.042 Reference numeral 7 denotes a data read-out circuit 
to read out the video data stored in the VRAM 5. 

0.043 FIG. 2 is a diagram showing an array of the video 
data. The data is Stored into continuous memory addresses in 
the VRAM 5 every horizontal line by the data writing circuit 
4 in a manner such as YUYV. . . . The data is read out every 
horizontal line by the data read-out circuit 7 in accordance 
with an address pointer and a data Size in a manner Such as 
H1, H2, . . . . 
0044) Reference numeral 8 denotes a TV system signal 
processing circuit for performing Signal processes Such as 
chroma encoding process, band compensation, composite 
signal formation, and the like to the video signal of YUV 
read out by the data read-out circuit 7 and outputting a 
digital video signal for TV. 
0045 Reference numerals 9A and 9B denote D/A con 
verters for converting the digital Video signal into the analog 
video signal; 10A and 10B low pass filters (LPFs) for cutting 
high frequency noise components upon D/A conversion; and 
11 a gain adjustment circuit to adjust the Video signal 
transmitted through the LPF 10B to the signal at the level 
Suitable for liquid crystal display. 
0.046 Reference numeral 12 denotes an LCD controller 
for generating a drive pulse necessary for the liquid crystal 
display and converting the TV signal from the gain adjust 
ment circuit 11 into the Signal for the liquid crystal display; 
and 13 indicates an LCD panel for displaying the Signal from 
the LCD controller 12 as a visible video image by a liquid 
crystal device. 
0047. When a video signal according to the given PAL 
system is given to the LCD controller 12 in the embodiment, 
the LCD controller thins out the interlaced image Signals of 
the odd fields and even fields as will be explained hereinlater 
and, thereafter, displays an image of the thinned image 
Signals onto the LCD device. Upon Such a displaying, the 
lines of the interlaced image Signals are thinned out and an 
image corresponding to the thinned signals is displayed as it 
S. 

0.048 Reference numeral 14 denotes a video amplifier for 
outputting the video signal transmitted through the LPF 10A 
at a signal level and an output impedance for TV; 15 a TV 
monitor for displaying a video image in accordance with the 
TV system such as NTSC system, PAL system, or the like; 
16 a timing generation circuit for generating a timing Signal 
necessary for each circuit; and 17 a Selecting circuit for 
Switching the output of the VRAM 5 and the output of the 
1H delay circuit 6 as necessary and performing a pre 
interpolation. 

0049. The operation of the video signal processing appa 
ratus having the above construction will now be described. 
The video signal received by the CCD sensor 1 is converted 
into the digital Video signal by the A/D converter 2 and is 
processed to the video signal of the YUV format by the 
photo taking System signal processing circuit 3. Y denotes a 
luminance Signal after completion of the processes Such as 
color carrier removal, aperture compensation, gamma con 
version, and the like. U and V denote a color difference 
signal of (B-Y) and a color difference signal of (R-Y), 
respectively, and these Signals are formed by performing the 
processes Such as color interpolation, matrix conversion, 
gamma conversion, and the like. The Video signals of Y, U, 
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and V which are generated from the photo taking System 
Signal processing circuit 3 are Sequentially Stored into the 
VRAM 5 by the data writing circuit 4 in a manner such as 
YUYVYUYV... from the upper left position on the screen 
as shown in, for example, a data array of FIG. 2. 
0050. The data stored in the VRAM 5 is sequentially read 
out by the data read-out circuit 7 in accordance with the 
Writing order and is processed to luminance and chroma 
Separation signals, a composite signal, and luminance and 
color difference signals for liquid crystal by the TV system 
Signal processing circuit 8. 
0051. The digital video signals outputted from the TV 
System signal processing circuit 8 are converted into the 
analog video signals by the D/A converters 9A and 9B, are 
band-limited by the LPFs 10A and 10B, are level-matched 
by the gain adjustment circuit 11, and the resultant Video 
signals are outputted to the LCD controller 12. The level 
matching and the output impedance adjustment are per 
formed by the video amplifier 14 and the resultant signals 
are outputted to the TV monitor 15. 
0052 AS mentioned above, the numbers of pixels of the 
CCD sensors which are necessary in the NTSC system and 
the PAL system differ. For example, in the NTSC system, the 
number of pixels is equal to 752 (in the horizontal direc 
tion)x485 (in the vertical direction). In the PAL system, the 
number of pixels is equal to 736 (horizontal)x575 (vertical). 
The number of pixels of the LCD panel even having the 
large number of pixels is equal to 550 (horizontal)x220 
(vertical) and is equal to about/3 of that of the CCD sensor 
of the NTSC system. 
0053. Therefore, even in the cam coder or digital camera 
corresponding to the PAL system, in the operation of an EVF 
(electronic view finder), rec review, or the like, particularly, 
when importance is made to only the liquid crystal display, 
the number of pixels of the NTSC system is sufficient. 
Therefore, it is examined to develop a System corresponding 
to both of an external output of the NTSC system and an 
external output of the PAL system by using the CCD sensor 
or video buffer (VRAM) of the NTSC system at low costs. 
An apparatus which can cope with the external output of the 
NTSC system and the external output of the PAL system by 
using an image pickup device having the pixels of the 
number larger than that of the NTSC system or the PAL 
System is demanded. 
0054. In this case, upon PAL system, the lines have to be 
compensated at a rate of one line per Seven lines. That is, it 
is necessary to compensate the lines from 485 lines (vertical) 
of the NTSC system to 575 lines (vertical) of the PAL 
System by Switching the Selecting circuit 17 once Seven lines 
and performing the pre-interpolation. 
0055. In case of the liquid crystal display, on the other 
hand, in the embodiment, the Signal after compensating the 
lines to 575 lines (vertical) of the PAL system is supplied to 
the LCD controller 12. In such a case, the pixels which can 
be displayed are the pixels of 550 (horizontal)x220 (vertical) 
and the number of horizontal lines, in other words, the 
number of pixels in the vertical direction is almost equal to 
the number of lines of one field of the NTSC system. 
Therefore, when the signal of the PAL system is supplied to 
the LCD controller 12, the lines are originally thinned out at 
a rate of one line per Seven lines and the thinned signal is 
supplied to the LCD panel 13. 
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0056. In the embodiment, a portion of the lines to be 
compensated from 485 lines (vertical) of the NTSC system 
to 575 lines (vertical) of the PAL system and a portion where 
the lines are thinned out at a rate of 1 line per 7 lines in the 
liquid crystal display are matched. Consequently, even if the 
CCD sensor of the NTSC system is used at the time of the 
PAL System, in the liquid crystal display, the image can be 
displayed without a deterioration in picture quality and 
without largely losing an information amount of the output 
of the CCD sensor of the NTSC system. The line thinning 
out process in the line interpolation and the liquid crystal 
display and its timing will now be described hereinbelow. 
0057 FIG. 3 is a block diagram showing a construction 
of a circuit to generate the interpolation (LCOMP) signal. In 
the diagram, a VD Signal is a vertical Sync signal, an HD 
Signal is a horizontal Sync signal, and a CLKSignal is a clock 
Signal for timing generation. A VBLK Signal is a signal 
which is set to the H level during a video period of time and 
is Set to the Llevel for a vertical blanking period of time. An 
LC1 signal is a first signal for interpolation; an LC2 signal 
is a second signal for interpolation; and the LCOMP signal 
is the interpolation signal which is set to the OR of the LC1 
signal and the LC2 signal when an interpolation ON/OFF 
signal is ON. 
0.058 Reference numeral 61 denotes a pulse generation 
circuit in an image period for receiving the VD Signal, HD 
Signal, and CLK Signal and generating the VBLK Signal, 62 
a constant cyclic counter in an image period for receiving the 
VBLK Signal and the CLK Signal and generating the LC1 
Signal and the LC2 signal by using a counter and a com 
parator for a period of time during which the VBLK signal 
is at the H level; 63 an OR circuit for outputting a signal 
corresponding to the OR of the LC1 signal and the LC2 
Signal; and 64 an AND circuit for outputting the output 
signal of the OR circuit 63 as an LCOMP signal when the 
interpolation ON/OFF signal is ON. The interpolation 
ON/OFF signal is set to ON (H level) in case of outputting 
the image signal of the PAL system and is set to OFF (L 
level) in case of outputting the image signal of the NTSC 
System. 

0059 FIGS. 4A to 4C are timing charts showing a 
change in each Signal. AVSTART Signal, a VCK Signal, and 
an EN signal are signals to drive the LCD panel 13 and are 
generated from the LCD controller 12 and supplied to the 
LCD panel 13. The interpolation ON/OFF signal, namely, a 
Signal indicating whether t-he image signal of the PAL 
System or the image Signal of the NTSC system is inputted 
is preset in the LCD controller 12. AS shown in the diagram, 
the VD, HD, and CLK signals can be also inputted or the 
Signals corresponding to the HD, VD, and CLK Signals can 
be also extracted from the analog video signal that is 
inputted from the gain adjustment circuit 11. 
0060. The VSTART signal is a signal showing the start of 
the vertical direction in the liquid crystal display. The VCK 
Signal is a clock showing the Switching of the horizontal 
lines of the liquid crystal display. The EN signal is a signal 
showing the position where the horizontal lines are thinned 
Out. 

0061 FIG. 4A shows a case where the LCD panel is 
driven at a signal timing of the NTSC system. FIG. 4B 
shows a case where the LCD panel is driven at a signal 
timing of the PAL system. As will be understood from those 
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timings, the lines are not thinned out at the time of the NTSC 
System and the lines are thinned out at a rate of 2 lines per 
14 lines at the time of the PAL system. Moreover, the 
thinning-out process of the rate of 1 line per 8 lines and the 
thinning-out process of the rate of 1 lines per 6 lines are 
alternately performed. FIG. 4C shows signals generated in 
FIG. 3. As mentioned above, by synchronizing the timing of 
the interpolation (LCOMP) signal with the timing of the EN 
signal at the time of the PAL system, even if the CCD sensor 
of the NTSC system is used at the time of the PAL system, 
the LCD panel can display the image without a deterioration 
of the picture quality. 

0062. In the embodiment, the generation timings of the 
LC1 and LC2 signals of the counter 62 are Set So as to match 
the timing of the interpolation (LCOMP) signal to the timing 
of the EN signal of the PAL system. That is, the timing of 
the EN signal which is generated by the LCD controller 12 
is preliminarily examined and the counter 62 is set on the 
basis of the EN signal. 
0063. By enabling the setting of the constant cyclic 
counter 62 in an image period and the Setting of the internal 
comparator to be changed by a register or the like, the line 
interpolation can be performed at the position corresponding 
to each of the various thinning positions of the driving by the 
LCD controller 12. 

0064. Further, when the timing setting is made variable, 
the matching of the timings can be individually performed to 
the LCD panels by a number of manufacturers. In this case, 
by providing an ON/OFF switch for the 1H delay circuit 6 
and Supplying the Signal at the Llevel to the Selecting circuit 
17 when the ON/OFF switch is OFF, the timings can be 
confirmed on the Screen of the LCD. That is, when the line 
interpolation is performed, if the line becomes a black lateral 
line on the Screen and this black line cannot be seen on the 
LCD Screen, this means that the timings coincide, So that the 
timing matching can be easily confirmed. 

0065. To simplify the system construction, it is also 
possible to read out the same line in the VRAM 5 twice upon 
reading from the VRAM 5 by omitting the 1H delay circuit 
6. 

0066 Further, the data writing circuit 4 and data reading 
circuit 7 can also perform the reading/writing operations by 
a DMA (direct memory access) transfer in place of perform 
ing the reading/writing operations on the basis of the 
addresses for the memory. 

0067 Second Embodiment 
0068 FIG. 5 is a block diagram showing a construction 
of a Video signal processing apparatus according to the 
Second embodiment. The same circuit blocks as those in the 
Video signal processing apparatus of the first embodiment 
mentioned above are designated by the same reference 
numerals and their descriptions are omitted here. In the 
diagram, reference numeral 21 denotes a DRAM which is 
used for the same application as that of the VRAM 5 
mentioned above. Video data for Super-impose that is dis 
played on the screen of a TV monitor or the like has been 
stored in the DRAM 21 in a state where it has been 
Super-imposed onto or replaced by the photographed image 
received by the CCD sensor. Although not shown, a con 
troller (apparatus control unit) 20 is provided in a manner 
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similar to the case of FIG. 1. The same shall also similarly 
apply to the third and Subsequent embodiments. 
0069. Reference numeral 22 denotes an image read-out 
circuit for reading out the data of the photographed image 
received by the CCD sensor; 23 an image read-out circuit for 
Super-impose to read out the Video data for Super-impose 
stored in the DRAM 21; and 24 a Superimposing circuit for 
Switching, Super-imposing, or replacing the data of the 
photographed image that is generated from the image read 
out circuit 22 and the Video data for Super-impose that is 
generated from the image read-out circuit 23 for Super 
impose and outputting resultant data. Since a construction in 
a range from the TV System signal processing circuit 8 to the 
TV monitor 15 is similar to that in case of the first embodi 
ment mentioned above, its description is omitted. 
0070. In place of the foregoing 1H delay circuit 6, a line 
interpolation circuit to read out the Same line twice upon line 
interpolation is provided for the DRAM 21. It can be 
realized by, for example, a process to perform the DMA 
transfer or the like without advancing a line address pointer 
upon reading. In the DRAM 21, line interpolation circuits 
21a and 21b are separately provided for the image read-out 
circuit 22 and image read-out circuit 23 for Super-impose, 
respectively. 
0071. The Super-imposing circuit 24 Switches, superim 
poses, or replaces the data of the photographed image from 
the image read-out circuit 22 and the Video data for Super 
impose from the image read-out circuit 23 for Super-impose 
and generates resultant data. This output signal is Supplied to 
the TV System Signal processing circuit 8. 
0.072 The TV system signal processing circuit 8 pro 
ceSSes the output Signal from the Super-imposing circuit 24 
to luminance and chroma Separation signals, a composite 
Signal, and luminance and color difference Signals for liquid 
crystal. The digital Video signals which are outputted from 
the TV System signal processing circuit 8 are converted into 
analog video signals by the D/A converters 9A and 9B, are 
band-limited by the LPFs 10A and 10B, are level-matched 
by the gain adjustment circuit 11, and are outputted to the 
LCD controller 12. The digital video signals are also level 
matched by the Video amplifier 14 and are output impedance 
adjusted, and are outputted to the TV monitor 15. 
0073. A feature of the video signal output apparatus of 
the second embodiment will now be described. In case of 
outputting the Video signal according to the PAL System by 
using the CCD sensor of the NTSC system, it is necessary 
to compensate the Video signal at a rate of 1 line per 7 lines 
in a manner Similar to the first embodiment. In this case, as 
video data for Super-impose, if the capacity of the DRAM 21 
is Sufficient, by preparing the data corresponding to the PAL 
system (736 (horizontal)x575 (vertical) pixels), the video 
image can be outputted to the TV monitor 15 without 
performing the foregoing line interpolation. 
0.074. However, since all of the pixel data cannot be 
displayed in case of performing the liquid crystal display, 
there is no need to have the data corresponding to the PAL 
system (736 (horizontal)x575 (vertical) pixels). In other 
words, when the user wants to match the display of the video 
data for Superimpose on the LCD panel with that on the TV 
monitor, it is also necessary to line-interpolate the Video 
image for Super-impose in a manner Similar to the photo 
graphed image. 
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0075. In the case where character information or the like 
as a user interface (UI) is displayed to only the LCD panel 
by using the Video data for Super-impose, it is better not to 
have the data of the lines to be thinned out. 

0076. In the case where character information or the like 
as a user interface (UI) is displayed to the TV monitor by 
using the Video data for Super-impose mentioned above, it is 
better to prepare the data corresponding to the PAL System 
(736 (horizontal)x575 (vertical) pixels) and to display finer 
character information or the like. In the case, Since the lines 
are thinned out in the liquid crystal display, it is necessary 
to enable the Super-imposing images to be individually 
displayed on the TV monitor and the LCD panel by a method 
Such that only the photographed image is displayed on the 
LCD panel or the like. 

0077 According to the second embodiment as mentioned 
above, the photographed image and the Video image for 
Super-impose can be individually line-interpolated and the 
display Suitable for the display apparatus can be performed. 

0078. Third Embodiment 
007.9 FIG. 6 is a block diagram showing a construction 
of a Video signal processing apparatus according to the third 
embodiment. The same component elements as those in the 
first and Second embodiments mentioned above are desig 
nated by the same reference numerals and their descriptions 
are omitted here. 

0080. In the third embodiment, 1H delay circuits 6A and 
6B of one horizontal line (H) and selectors 17A and 17B are 
provided at the post Stages of the image readout circuit 22 
and image read-out circuit 23 for Super-impose, respectively. 

0081 Although the line interpolation has been performed 
upon reading from the DRAM 21 in the second embodiment, 
the line interpolation is performed after the Video data was 
read out from the DRAM 21 by using the 1H delay circuits 
6A and 6B and selectors 17A and 17B in the third embodi 
ment. 

0082. As mentioned above, not only the pre-interpolation 
but also a linear interpolation can be performed from the 
lines before and after the target line by the 1H delay circuits 
6A and 6B. As compared with the second embodiment, a 
natural image can be displayed while Suppressing an aliasing 
noise of a high frequency of the output image, namely, 
without a notch. 

0083) Fourth Embodiment 
0084 FIG. 7 is a block diagram showing a construction 
of a Video signal processing apparatus according to the 
fourth embodiment. The Same component elements as those 
in the third embodiment mentioned above are designated by 
the same reference numerals and their descriptions are 
omitted here. 

0085. In the fourth embodiment, different from the third 
embodiment, the 1H delay circuit 6 of one system and the 
Selecting circuit 17 of one System are used and are provided 
at the post stage of the Super-imposing circuit 24. By always 
matching the display on the TV monitor 15 to the display on 
the LCD panel 13 by this circuit construction, the circuit 
Scale can be reduced. 
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0.086 Fifth Embodiment 
0087. The fifth embodiment relates to a case of a video 
Signal processing apparatus of the high number of pixels in 
which the number of pixels of the C-CD sensor 1 is larger 
than (752 (horizontal)x485 (vertical) pixels) or (752 (hori 
Zonal)x575 (vertical) pixels). The other construction of the 
Video signal processing apparatus is Substantially the same 
as that of the first embodiment. 

0088. In this case, an image reduction is performed upon 
data writing of the data writing circuit 4 or upon data reading 
of the data reading circuit 7. As a reducing method of the 
image, the data is thinned out by passing through an LPF. 
Consequently, a photographed image can be almost accu 
rately displayed on the TV monitor 15 or LCD panel 13 by 
the arbitrary number of pixels of the CCD. 
0089 Even in the constructions of FIGS. 2 and 3, by 
using Similar means, namely, by performing the image 
reduction upon data writing of the data writing circuit 4 or 
upon data reading of the data reading circuit 7 without 
limiting to the Video Signal processing apparatus of FIG. 1, 
the invention can cope with the CCD Sensor having the large 
number of pixels. 
0090 Sixth Embodiment 
0.091 FIG. 8 is a block diagram showing a construction 
of a Video signal processing apparatus according to the Sixth 
embodiment. Since the Video signal processing apparatus of 
the Sixth embodiment fundamentally has the same circuit 
construction as that in the Second embodiment, its detailed 
descriptions is omitted here. 
0092. In the sixth embodiment, each section is divided 
into two systems for the TV monitor display and the LCD 
display and is individually processed. 
0093. In the video signal processing apparatus, as for the 
liquid crystal display, it is possible to construct Such that 
even if the data is thinned out in a manner Similar to the 
Second embodiment, the Video image Such as character 
information or the like for Super-impose is not lost. On the 
other hand, in the display on the TV monitor, the information 
of 575 lines (vertical) can be displayed without thinning out 
the lines. Therefore, as for the Video data for Superimpose as 
well, the information of 575 lines (vertical) has been stored 
in a memory (DRAM 91). 
0094 Particularly, in case of displaying the information 
to only the TV monitor without performing the liquid crystal 
display, Since the number of lines of the display Screen is 
fairly larger than that of the LCD panel, finer information 
can be displayed. For example, a Super-impose or the like 
can be performed in a Small picture plane in the multi-Screen 
mode. 

0.095 According to the video signal processing apparatus 
of the embodiment, the Video data is Stored in the Storage 
means, the Stored Video data is read out by the read-out 
means, the read-out Video data is interpolated by the inter 
polating means, and when the interpolated Video data is 
displayed by the display means, the data in the portion to be 
interpolated by the interpolating means is matched to the 
data in the portion that is not displayed by the display means 
by the interpolation control means. Therefore, the portion of 
the lines to be compensated from 485 lines (vertical) of the 
NTSC system to 575 lines (vertical) of the PAL system can 
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be made coincide with the portion to be displayed in the 
liquid crystal display by thinning out the lines at a rate of 1 
line per 7 lines. Even if the CCD sensor of the NTSC system 
is used at the time of the PAL system, the liquid crystal 
display can be performed without a deterioration of the 
picture quality. A similar effect can be also obtained in a 
Video signal processing method disclosed in claim 12. 

0096. According to the video signal processing apparatus 
of the embodiment, the Storage means Stores the Video data 
comprising the photographed image data and the Video data 
for Super-impose, the reading means individually reads out 
the Stored photographed image data and Video data for 
Super-impose, the interpolating means interpolates the pho 
tographed image data and the Video data for Super-impose 
which are individually read out, the display means displayS 
the interpolated photographed image data and Video data for 
Super-impose onto the same picture plane, and the interpo 
lation control means matches the photographed image data 
and Video data for Super-impose in the portions which are 
interpolated by the interpolating means to the data in the 
portion that is not displayed by the display means, respec 
tively. Therefore, in the case where the character information 
or the like for user interface is Super-imposed to a Video 
image and the resultant image is displayed, the lines to be 
thinned out in the liquid crystal display can be compensated 
from the lines before and after the present line. When the 
lines of the PAL System are thinned out and a resultant image 
is displayed by the LCD, it can be correctly displayed 
without thinning out the character information. 

0097. Not only the pre-interpolation but also the linear 
interpolation can be performed from the lines before and 
after the present line. A natural image can be displayed while 
Suppressing the aliasing noise of a high frequency of the 
output image, namely, without a notch. 

0098. Further, the circuit for Super-imposing and the 
circuit to individually line-interpolate the photographed 
image and the Video image for Super-impose are separately 
provided as two systems for the TV monitor and the liquid 
crystal display and are independently controlled, So that the 
optimum image can be displayed in accordance with each of 
the LCD panel and the TV monitor. 

0099. According to the embodiments, when the video 
data is read out from the Storage means, Since the interpo 
lating means interpolates the data, the circuits Such as 1H 
delay circuit, Selector, and the like can be omitted, So that the 
circuit construction can be simplified. 

0100. According to the embodiments, after the process to 
display the photographed image data and the Video data for 
Super-impose onto the same picture plane was performed, 
the interpolating means interpolates the data, So that a Scale 
of the circuit to display the photographed image and the 
Video image for Super-impose onto the same picture plane 
can be reduced. 

0101 The present invention is not limited to the forego 
ing embodiments but many modifications and variations are 
possible within the Spirit and Scope of the appended claims 
of the invention. 
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What is claimed is: 
1. An image processing apparatus comprising: 
interpolating means for interpolating a Video signal that is 

Supplied; and 
output means for thinning out the Video signal interpo 

lated by Said interpolating means and outputting the 
thinned Video signal, 

wherein a position on an image to be interpolated by Said 
interpolating means and a position to be thinned out by 
Said output means are concerned. 

2. An apparatus according to claim 1, wherein Said Video 
Signal that is Supplied is a signal according to the NTSC 
Standard. 

3. An apparatus according to claim 2, wherein Said 
interpolating means forms a Video signal of the number of 
lines adapted to the PAL Standard by an interpolation. 

4. An apparatus according to claim 1, wherein Said output 
means thins out the image Signal in accordance with the 
number of lines of a liquid crystal display. 

5. An apparatus according to claim 4, further comprising 
liquid crystal display means for displaying the Video signal 
which is outputted by Said output means. 

6. An apparatus according to claim 1, further comprising 
generating means for generating the Video signal which is 
Supplied to Said interpolating means. 

7. An apparatus according to claim 6, wherein Said 
generating means includes a photoelectric converting 
device. 

8. A video signal processing apparatus comprising: 
Storage means for Storing video data; 
read-out means for reading out Said Stored Video data; 
interpolating means for interpolating Said read-out Video 

data; 
display control means for displaying Said interpolated 

Video data; and 
interpolation control means for controlling Said interpo 

lating means So as to match a portion to be interpolated 
by Said interpolating means to a portion which is not 
displayed by Said display means when Said Video data 
is displayed. 

9. An apparatus according to claim 8, wherein: 
Said Storage means Stores the Video data comprising 

photographed image data and Video data for Super 
impose; 

Said read-out means individually reads out Said Stored 
photographed image data and Video data for Super 
impose; 
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Said interpolating means interpolates Said photographed 
image data and the Video data for Superimpose which 
are individually read out; 

Said display means displayS Said interpolated photo 
graphed image data and Video data for Super-impose 
onto a Same picture plane; and 

Said interpolation control means matches the photo 
graphed image data and the Video data for Superimpose 
in portions which are interpolated by Said interpolating 
means to data in a portion which is not displayed by 
Said display means, respectively. 

10. An apparatus according to claim 8, wherein when the 
Video data is read out from Said Storage means, Said inter 
polating means interpolates the data. 

11. An apparatus according to claim 9, wherein after a 
process to display Said photographed image data and Said 
Video data for Super-impose onto the same picture plane was 
performed, Said interpolating means interpolates the data. 

12. An image Signal processing method comprising the 
Steps of 

Storing video data; 
reading out Said Stored Video data; 
interpolating Said read-out Video data, and 
when Said interpolated Video data is displayed, matching 

Said portion to be interpolated to a portion that is not 
displayed. 

13. A method according to claim 12, wherein Said Video 
data is data adapted to the NTSC standard. 

14. A method according to claim 13, wherein in Said 
interpolating Step, the data is interpolated So as to obtain data 
adapted to the PAL standard. 

15. An image processing apparatus comprising: 
processing means for processing a Supplied image Signal 

in accordance with a Set broadcasting Standard; 
display means for displaying the image Signal processed 

by Said processing means, and 
control means for controlling Said display means in accor 

dance with the Set broadcasting Standard. 
16. An apparatus according to claim 15, wherein Said 

broadcasting Standard includes the PAL System and the 
NTSC system. 

17. An apparatus according to claim 15, further compris 
ing Setting means for Setting Said broadcasting Standard. 

18. An apparatus according to claim 17, wherein Said 
display means is liquid crystal display means. 
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