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NEUSTADT’ P'C' An image processing apparatus is provided which offers 
314 higher versatility than conventional image processing appa 

’ ratuses. When an input signal to a spatial ?ltering block is a 
_ _ _ monochrome signal that contains Y component only, a 

(73) Asslgnee: Megachlps Corporatlon, selector selects its input terminal and a selector selects its 
osaka'shl (JP) input terminal. Then, a loW-pass ?lter output signal of a 

programmable spatial ?lter is inputted to a spatial ?lter, and 
(21) APP1- NO-I 11/733,958 a loW-pass ?lter output signal of the spatial ?ler is inputted 

to a spatial ?lter. That is, the programmable spatial ?lter and 
(22) Filed: Apr. 11, 2007 the spatial ?lters are connected in series (in cascade), and the 

cascade-connected three spatial ?lters perform ?ltering 
(30) Foreign Application Priority Data operation. In this example, loW-pass ?lters with 5x5 taps are 

connected in cascade in three stages, Which enables loW-pass 
Apr. 21, 2006 (JP) ............................... .. 2006-118018 ?ltering With 13x13 taps. 
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IMAGE PROCESSING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates to image processing 
apparatuses, and particularly to an image processing appa 
ratus having a plurality of image processing blocks that are 
capable of real-time processing of an image signal inputted 
from outside. 
[0003] 2. Description of the Background Art 
[0004] For an image input apparatus such as a digital still 
camera, Japanese Patent Application Laid-Open No. 2000 
236473 discloses a conventional image processing apparatus 
including an imaging device, an analog signal processing 
circuit connected to the imaging device, and a Real-time 
Processing Unit (RPU) connected to the analog signal 
processing circuit, Where the RPU is capable of processing 
in a real-time manner an image signal outputted from the 
analog signal processing circuit. 
[0005] HoWever, this conventional image processing 
apparatus does not offer suf?cient versatility in the folloWing 
points: 
[0006] the number of taps of spatial ?lter in the spatial 
?ltering block is ?xed; 
[0007] it is not possible to obtain a high-frequency com 
ponent When the spatial ?lter is set not as a high-pass ?lter; 
[0008] it is not possible to obtain a mixture signal, such as 
a signal containing center pixel signal and loW-frequency 
component at a desired ratio, as an output signal from the 
spatial ?lter; 
[0009] image quality is considerably deteriorated When a 
divergence occurs betWeen a pixel as a source of generation 
of feature data for modulation and a pixel as a target of 
modulation of luminance signal; 
[0010] image quality is considerably deteriorated When a 
divergence occurs betWeen a pixel as a source of generation 
of feature data for modulation and a pixel as a target of 
modulation of color signal; 
[0011] no means is provided Which is capable of applying 
high-speed color transformation to 2-channel color signals 
(Cb, Cr) outputted from the color-space transformation 
block; 
[0012] signals are processed as YCbCr color-space signals 
after the output of the color-space transformation block, and 
only a signal of the same color space can be obtained as the 
?nal output signal; and 
[0013] signals are processed as 8-bit-system signals after 
the output of the gamma correction block, and only a signal 
of the same number of bits can be obtained as the ?nal output 
signal. 

SUMMARY OF THE INVENTION 

[0014] An object of the present invention is to obtain an 
image processing apparatus having higher versatility than 
conventional image processing apparatuses. 
[0015] According to a ?rst aspect of the present invention, 
an image processing apparatus includes a plurality of image 
processing blocks that are capable of real-time processing of 
an image signal inputted from outside. The plurality of 
image processing blocks include a spatial ?ltering block that 
applies a spatial ?ltering to an input signal. The spatial 
?ltering block includes a plurality of spatial ?lters. When the 
input signal is a multicolor signal, the plurality of spatial 
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?lters perform the spatial ?ltering in parallel for individual 
channels corresponding to individual colors, and When the 
input signal is a monochrome signal, the plurality of spatial 
?lters are connected in series to perform the spatial ?ltering. 
[0016] According to this con?guration, When the input 
signal is a monochrome signal, the plurality of spatial ?lters, 
connected in series, perform spatial ?ltering operation. 
Thus, an extra spatial ?lter that is originally not related to the 
processing of monochrome signals can be utiliZed to achieve 
?ltering operation using spatial ?lter With a larger number of 
taps. Also, the total processing time can be shorter than When 
a ?ltering operation using the same spatial ?lter is repeated 
multiple times. 
[0017] According to a second aspect of the present inven 
tion, an image processing apparatus includes a plurality of 
image processing blocks that are capable of real-time pro 
cessing of an image signal inputted from outside. The 
plurality of image processing blocks include a pixel inter 
polation block that applies a pixel interpolation to an input 
signal. The pixel interpolation block includes a pixel register 
group. When the input signal to the pixel interpolation block 
is a signal that requires the pixel interpolation, the interpo 
lation is performed, and When the input signal to the pixel 
interpolation block is a signal that does not require the pixel 
interpolation, a spatial ?ltering is performed by a ?rst spatial 
?lter using the pixel register group. 
[0018] According to this con?guration, When the input 
signal to the pixel interpolation block is a signal that does 
not require pixel interpolation, a spatial ?ltering using the 
pixel resister group is performed. It is thus possible to realiZe 
?ltering operation using spatial ?lter With a larger number of 
taps. Also, the total processing time can be shorter. Further 
more, since the ?rst spatial ?lter performs spatial ?ltering 
using the pixel register group of the pixel interpolation 
block, the circuit scale can be smaller than When a similar 
pixel register group is neWly provided in the spatial ?ltering 
block. 
[0019] According to a third aspect of the present inven 
tion, an image processing apparatus includes a plurality of 
image processing blocks that are capable of real-time pro 
cessing of an image signal inputted from outside. The 
plurality of image processing blocks include a spatial ?lter 
ing block that applies a spatial ?ltering to an input signal. 
The spatial ?ltering block includes a ?rst loW-pass ?lter, a 
programmable spatial ?lter, and a ?rst operator. The ?rst 
loW-pass ?lter performs a ?rst loW-pass ?ltering. The ?rst 
operator subtracts a ?rst loW-pass ?lter output signal that is 
an output signal of the ?rst loW-pass ?lter from a center pixel 
signal that is an original pixel signal, so as to generate a 
high-frequency component. The spatial ?ltering block is 
capable of simultaneously outputting at least tWo of the ?rst 
loW-pass ?lter output signal, an output signal of the pro 
grammable spatial ?lter, and the hi gh-frequency component. 
[0020] According to this con?guration, the ?rst operator 
subtracts the ?rst loW-pass ?lter output signal from the 
center pixel signal to generate a high-frequency component. 
It is thus possible to obtain a high-frequency component 
similar to a high-pass ?lter output signal, Without using a 
high-pass ?lter. 
[0021] According to a fourth aspect of the present inven 
tion, an image processing apparatus includes a plurality of 
image processing blocks that are capable of real-time pro 
cessing of an image signal inputted from outside. The 
plurality of image processing blocks include a spatial ?lter 
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ing block that applies a spatial ?ltering to an input signal. 
The spatial ?ltering block includes a ?rst loW-pass ?lter and 
a ?rst operator. The ?rst loW-pass ?lter performs a ?rst 
loW-pass ?ltering. The ?rst operator multiplies together a 
center pixel signal that is an original pixel signal and a ?rst 
coef?cient, multiplies together a ?rst loW-pass ?lter output 
signal that is an output signal of the ?rst loW-pass ?lter and 
a second coef?cient, and adds the results of these multipli 
cations together. The sum of the ?rst coe?icient and the 
second coe?icient is constant. 

[0022] According to this con?guration, the ?rst operator 
multiplies together the center pixel signal and a ?rst coef 
?cient, multiplies together the ?rst loW-pass ?lter output 
signal and a second coef?cient, and adds the results of the 
multiplications together. It is thus possible, by setting the 
?rst and second coefficients to desired values, to obtain an 
output signal in Which the center pixel signal and the ?rst 
loW-pass ?lter output signal are mixed at a desired ratio. The 
output signal thus obtained can be arbitrarily utiliZed accord 
ing to the purpose. It is also possible to keep the direct 
current component gain at a constant value because the sum 
of the ?rst coef?cient and the second coef?cient is constant. 

[0023] According to a ?fth aspect of the present invention, 
an image processing apparatus includes a plurality of image 
processing blocks that are capable of real-time processing of 
an image signal inputted from outside. The plurality of 
image processing blocks include a spatial ?ltering block and 
a signal modulation block. The spatial ?ltering block applies 
a spatial ?ltering to an input signal. The signal modulation 
block applies a modulation to an output signal from the 
spatial ?ltering block as a signal to be modulated. The spatial 
?ltering block includes a spatial ?lter that outputs a lumi 
nance signal that has been subjected to the spatial ?ltering. 
The signal modulation block includes a loW-pass ?lter and 
an operator. The loW-pass ?lter applies a loW-pass ?ltering 
to a pixel unit feature signal corresponding to a character 
istic of each pixel. The operator modulates the luminance 
signal by using the pixel unit feature signal that has been 
subjected to the loW-pass ?ltering. 
[0024] According to this con?guration, the luminance 
signal is modulated With a pixel unit feature signal that has 
been loW-pass-?ltered. Applying the loW-pass ?ltering to the 
pixel unit feature signal suppresses variations among pixels. 
This avoids signi?cant variations in the degree of modula 
tion of the luminance signal among pixels. As a result, even 
if a divergence occurs betWeen a pixel as a source of 
generation of the pixel unit feature signal and a pixel as a 
target of the luminance signal modulation, it is possible to 
loWer the degree of image quality deterioration due to 
divergence in luminance from proper value, than When the 
pixel unit feature signal is not loW-pass-?ltered. 
[0025] According to a sixth aspect of the present inven 
tion, an image processing apparatus includes a plurality of 
image processing blocks that are capable of real-time pro 
cessing of an image signal inputted from outside. The 
plurality of image processing blocks include a spatial ?lter 
ing block and a signal modulation block. The spatial ?ltering 
block applies a spatial ?ltering to an input signal. The signal 
modulation block applies a modulation to an output signal 
from the spatial ?ltering block as a signal to be modulated. 
The spatial ?ltering block includes a spatial ?lter that 
outputs a color signal that has been subjected to the spatial 
?ltering. The signal modulation block includes a loW-pass 
?lter and an operator. The loW-pass ?lter applies a loW-pass 
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?ltering to a pixel unit feature signal corresponding to a 
characteristic of each pixel. The operator modulates the 
color signal by using the pixel unit feature signal that has 
been subjected to the loW-pass ?ltering. 
[0026] According to this con?guration, the color signal is 
modulated With a pixel unit feature signal that has been 
loW-pass-?ltered. Applying loW-pass ?ltering to the pixel 
unit feature signal suppresses variations among pixels. This 
avoids signi?cant variations in the degree of modulation of 
the color signal among pixels. As a result, even if a diver 
gence occurs betWeen a pixel as a source of generation of the 
pixel unit feature signal and a pixel as a target of color signal 
modulation, it is possible to loWer the degree of image 
quality deterioration due to divergence in color from proper 
value, than When the pixel unit feature signal is not loW 
pass-?ltered. 
[0027] According to a seventh aspect of the present inven 
tion, an image processing apparatus includes a plurality of 
image processing blocks that are capable of real-time pro 
cessing of an image signal inputted from outside. The 
plurality of image processing blocks include a color-space 
transformation block that applies a color-space transforma 
tion to an input signal. The color-space transformation block 
includes a color-space transformation circuit and a tWo 
dimensional lookup table. The color-space transformation 
circuit performs the transformation to output 2-channel color 
signals. The tWo-dimensional lookup table folloWs the color 
space transformation circuit and transforms the 2-channel 
color signals on the basis of a plurality of transform values 
previously de?ned Which represent a correspondence 
betWeen input data value pairs and output data value pairs. 
[0028] According to this con?guration, the tWo-dimen 
sional lookup table is connected to folloW the color-space 
transformation circuit that outputs tWo-channel color sig 
nals. The color-space transformation block performs color 
space transformation by real-time processing. When the 
color-space transformation is performed using a three-di 
mensional lookup table that involves large amounts of 
calculations, the processing in the three-dimensional lookup 
table forms a bottleneck to delay the entire processing. Also, 
a three-dimensional lookup table involves a very large 
circuit scale. In contrast, using a tWo-dimensional lookup 
table avoids increased circuit scale and achieves high-speed 
color-space transformation Without delaying the entire pro 
cessing. 
[0029] According to an eighth aspect of the present inven 
tion, an image processing apparatus includes a plurality of 
image processing blocks that are capable of real-time pro 
cessing of an image signal inputted from outside. The 
plurality of image processing blocks include a ?rst color 
space transformation block, a processing block, and a sec 
ond color-space transformation block. The ?rst color-space 
transformation block transforms a signal of a ?rst color 
space to a signal of a second color space including a 
luminance component and a plurality of color components. 
The processing block applies predetermined image process 
ing to the signal of the second color space outputted from the 
?rst color-space transformation block. The second color 
space transformation block transforms the signal of the 
second color space outputted from the processing block into 
a signal of a color space that is different from the second 
color space. 
[0030] According to this con?guration, the second color 
space transformation block transforms a signal of the second 




























