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IMAGE PROCESSINGAPPARATUS AND 
METHOD OF CONTROLLING MAGE 

PROCESSINGAPPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a divisional of application Ser. 
No. 1 1/775,943 filed Jul. 11, 2007 the entire disclosure of 
which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to an image processing 
apparatus and method of controlling an image processing 
apparatus applicable to an imaging apparatus and the like 
which captures still images and moving images, and in par 
ticular, relates to an image processing apparatus and method 
of controlling an image processing apparatus capable of 
eliminating beat noise convoluted on captured visual signals. 
0004 2. Description of the Related Art 
0005. In recent years, advances have been made in the 
down-sizing and high-pixelization of Solid state image sen 
sors such as CCDs that are used in mobile phones and the like. 
This has resulted in an increase in the drive frequencies of 
imaging circuits that drive Such solid State image sensors. In 
addition to a drive circuit for a solid state image sensor, an 
imaging apparatus includes a control system circuit for a CPU 
and the like, a memory circuit for a DRAM and the like, as 
well as a display circuit for an LCD and the like. Each of these 
circuits operates according to clock signals having mutually 
different high frequencies. With Such an imaging apparatus in 
which a plurality of clock signals having different frequencies 
exists, there is an unignorable problem in that reduced board 
sizes due to down-sizing of the apparatus give rise to clock 
interference between the circuits. Examples of such interfer 
ence include interference with a horizontal interval of a clock 
signal, interference between a horizontal interval of a clock 
signal and power wiring patterns, and interference between a 
horizontal interval of a clock signal and analog signals. An 
occurrence of Such an interference of a clock signal causes 
frequency noise of the interfering clock signal to be convo 
luted on captured visual signals, resulting in a problem of 
deterioration of the quality of obtained image data. 
0006. As for conventional art, for example, Japanese 
Patent Laid-Open No. 7-67038 proposes an arrangement in 
which, for the purpose of extracting and canceling noise 
convoluted on a visual signal, a storage unit is provided which 
stores image data corresponding to one horizontal interval. 
The arrangement integrates optical black pixels in the Vertical 
direction of a solid state image sensor over a horizontal inter 
Val and stores the integrated results in the storage unit, and 
Subsequently eliminates convoluted noise by Subtracting 
stored image data corresponding to one horizontal interval 
from effective pixel data. 
0007 As for other conventional art, for instance, Japanese 
Patent Laid-OpenNo. 2002-152600 proposes a technique for 
canceling beat noise signals. In this example, a multi-channel 
clamping circuit is provided which has a plurality of channels 
corresponding to the number of pixels equivalent to one cycle 
of a beat noise signal formed by two types of clock signals, 
and which sequentially integrates signals of each pixel in the 
optical black area in the capture for each of the plurality of 
channels. The method used in Japanese Patent Laid-OpenNo. 
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2002-152600 eliminates beat noise signals by subtracting this 
integrated value from input image data. 
0008. However, in the conventional example described in 
Japanese Patent Laid-OpenNo. 7-67038, since image data of 
a plurality of horizontal intervals are integrated as a signal 
corresponding to one horizontal interval, only noise occur 
ring in the vertical direction is extracted. Thus, the conven 
tional example is incapable of handling noise generated in an 
oblique direction. 
0009. In addition, Japanese Patent Laid-Open No. 2002 
152600 does not take into consideration a method of process 
ing in a case where the cycle of beat noise signals is not an 
integral multiple of pixel data. Therefore, the contents pro 
posed in Japanese Patent Laid-Open No. 2002-152600 are 
insufficient in handling Such a case. In practice, there are 
cases where the cycle of a beat noise signal or an initial phase 
value is a rational multiple of pixel data. Furthermore, the 
invention proposed in Japanese Patent Laid-Open No. 2002 
152600 is incapable of eliminating a beat noise signal unless 
the cycle of the beat noise signal is identified in advance. 
Moreover, this arrangement of conventional art is configured 
to eliminate noise on a per-pixel basis with respect to image 
data from a solid state image sensor. However, elimination of 
beat noise signals cannot be performed on image data photo 
graphed by a multi-field read type solid state image sensor 
and framed on a memory. 

SUMMARY OF THE INVENTION 

0010. An object of the present invention is to accurately 
extract beat noise components contained in an image signal in 
a case where the cycle or the initial phase value of beat noise 
is not an integral multiple of pixels, and to eliminate beat 
noise components from the image signal. Another object of 
the present invention is to enable correction even when the 
cycle of beat noise contained in image data is unknown. 
0011. In order to achieve the above objects, an image 
processing apparatus according to an embodiment of the 
present application is provided with a correcting unit that 
subtracts cyclic data of beat noise from effective pixel data 
included in inputted digital image data, wherein the correct 
ing unit comprises: a distributing unit that sequentially and 
cyclically distributes optical black area pixel data included in 
the digital image data; an integrating unit to which the optical 
black area pixel data distributed by the distributing unit is 
sequentially inputted; a first calculating unit that divides the 
integration result of the integrating unit by the number of 
integrations; a minimum value detecting unit that detects a 
minimum value of the output of the first calculating unit; and 
a second calculating unit that calculates the minimum value 
and the division result to obtain the cyclic data of the beat 
noise. 
0012. In order to achieve the above objects, an image 
processing apparatus according to another embodiment of the 
present application comprises: an A/D converting unit that 
converts an analog image signal outputted from a multi-field 
read type solid state image sensor to digital image data; a 
memory unit that temporarily stores the digital image data 
outputted from the A/D converting unit; a first selecting unit 
that selects the digital image data outputted from either the 
A/D converting unit or the memory unit; and a correcting unit 
that subtracts cyclic data of beat noise from effective pixel 
data included in the digital image data selected by the first 
selecting unit, wherein the image processing apparatus per 
forms, perhorizontal interval, Synchronization of a horizontal 
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synchronization signal when a next horizontal interval is read 
out from the Solid state image sensor and phase correction 
corresponding to a read-out field. 
0013. In order to achieve the above objects, an image 
processing apparatus according to yet another embodiment of 
the present application is provided with an A/D converting 
unit that digitally converts analog signals transferred from an 
Solid state image sensor and a correcting unit that Subtracts 
cyclic data of beat noise from effective pixels outputted from 
the A/D converting unit, the image processing apparatus com 
prises: a distributing unit that distributes a portion of optical 
black area image data outputted by the A/D converting unit so 
that the optical black area image data is sequentially inte 
grated by a number of integrators provided so as to match the 
number of pixel units per cycle of the beat noise; a first 
calculating unit that divides the integration results of the 
respective integrators by the number of integrations per 
formed by the integrators; a detecting unit that detects a 
minimum value of the division results of the first calculating 
unit; and a second calculating unit that subtracts the minimum 
value detected by the detecting unit from the division results, 
wherein the image processing apparatus performs offset 
elimination of the beat noise by detecting a parameter mini 
mum value from the parameters of the beat noise integrated 
and normalized by the correcting unit and Subtracting the 
parameter minimum value from the parameters of the beat 
O1SC. 

0014. In order to achieve the above objects, a method of 
controlling an image processing apparatus according to 
another embodiment of the present application is provided 
with a correcting unit that Subtracts cyclic data of beat noise 
from effective pixel data included in inputted digital image 
data, wherein the correcting unit comprises: a distributing 
step for sequentially and cyclically distributing optical black 
area pixel data included in the digital image data; an integrat 
ing step during which the optical black area pixel data dis 
tributed in the distributing step is sequentially inputted; a first 
calculating step for dividing the integration result of the inte 
grating step by the number of integrations; a minimum value 
detecting step for detecting a minimum value of the output of 
the first calculating step; and a second calculating step for 
calculating the minimum value and the division result to 
obtain the cyclic data of the beat noise. 
0015. In order to achieve the above objects, a method of 
controlling an image processing apparatus according to yet 
another embodiment of the present application comprises: an 
A/D converting step for converting an analog image signal 
outputted from a multi-field readtype solid state image sensor 
to digital image data; a memory step for temporarily storing 
the digital image data outputted in the A/D converting step; a 
first selecting step for selecting the digital image data output 
ted in either the A/D converting step or the memory step; and 
a correcting step for Subtracting cyclic data of beat noise from 
effective pixel data included in the digital image data selected 
in the first selecting step, wherein the control method causes, 
per horizontal interval, synchronization of a horizontal Syn 
chronization signal when a next horizontal interval is read out 
from the solid state image sensor and phase correction corre 
sponding to a read-out field to be performed. 
0016. In order to achieve the above objects, a method of 
controlling an image processing apparatus according to still 
another embodiment of the present application is provided 
with an A/D converting unit that digitally converts analog 
signals transferred from an Solid state image sensor and a 
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correcting unit that Subtracts cyclic data of beat noise from 
effective pixels outputted from the A/D converting unit, the 
control method comprises: a distributing step for distributing 
a portion of optical black area image data outputted by the 
A/D converting unit so that the optical black area image data 
is sequentially integrated by a number of integrators provided 
so as to match the number of pixel units per cycle of the beat 
noise; a first calculating step for dividing the integration 
results of the respective integrators by the number of integra 
tions performed by the integrators; a detecting step for detect 
ing a minimum value of the division results of the first calcu 
lating step; and a second calculating step for Subtracting the 
minimum value detected in the detecting step from the divi 
sion results, wherein the control method causes offset elimi 
nation of the beat noise to be performed by detecting a param 
eter minimum value from the parameters of the beat noise 
integrated and normalized in the correcting step, and Subtract 
ing the parameter minimum value from the parameters of the 
beat noise. 
0017. According to the present invention, it is now pos 
sible to eliminate beat noise occurring in an oblique direction 
in addition to those occurring in a vertical direction. Further 
more, it is now possible to correct beat noise with cycles other 
than integral multiples of a pixel clock signal. 
0018. Further features of the present invention will 
become apparent from the following description of exem 
plary embodiments with reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0019 FIG. 1 is a functional block diagram of an image 
processing apparatus according to a first embodiment of the 
present invention; 
0020 FIG. 2 is a functional block diagram of a beat noise 
detecting circuit according to the first embodiment of the 
present invention; 
0021 FIG. 3 is a diagram for explaining an optical black 
area, an effective pixel area and the like of an image process 
ingapparatus according to the first embodiment of the present 
invention; 
0022 FIG. 4 is a functional block diagram of a window 
circuit used in an image processing apparatus according to the 
first embodiment of the present invention; 
0023 FIG. 5 is a functional block diagram of a beat noise 
eliminating circuit according to the first embodiment of the 
present invention; 
0024 FIG. 6 is a time chart for explaining operations of an 
image processing apparatus according to the first embodi 
ment of the present invention; 
0025 FIG. 7 is a flowchart for explaining operations of a 
system controller of an image processing apparatus according 
to the first embodiment of the present invention; 
0026 FIG. 8 is a diagram for explaining changes in beat 
noise frequency with respect to modes of an image processing 
apparatus according to the first embodiment of the present 
invention; 
0027 FIG. 9 is a functional block diagram of an image 
processing apparatus according to a second embodiment of 
the present invention; 
0028 FIG. 10 is a functional block diagram of a beat noise 
eliminating circuit according to the second embodiment of 
the present invention; 
0029 FIG. 11 is a diagram for explaining per-field phase 
differences according to the second embodiment of the 
present invention; 
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0030 FIG. 12 is a functional block diagram of a beat noise 
eliminating circuit according to the second embodiment of 
the present invention; 
0031 FIGS. 13A to 13C are diagrams for explaining 
changes in beat noise frequency with respect to modes of an 
image processing apparatus according to the second embodi 
ment of the present invention; 
0032 FIG. 14 is a functional block diagram of a beat noise 
detecting circuit according to a third embodiment of the 
present invention; 
0033 FIG. 15 is a functional block diagram of a beat noise 
eliminating circuit according to the third embodiment of the 
present invention; 
0034 FIGS. 16A to 16C are time charts for explaining 
operations of an image processing apparatus according to the 
third embodiment of the present invention; and 
0035 FIG. 17 is a diagram for explaining operations of the 
third embodiment of the present invention and which shows a 
relationship between noise data selected by selectors 1501 
and 1502 and selection control signals. 

DESCRIPTION OF THE EMBODIMENTS 

First Embodiment 

0036 FIG. 1 is a functional block diagram representing 
functions of an imaging apparatus that is an image processing 
apparatus according to a first embodiment of the present 
invention. The imaging apparatus according to the first 
embodiment is configured so that the cycle of a beat noise 
signal is an integral multiple of pixel data, and is configured to 
be able to eliminate beat noise signals while capturing 
images. 
0037. In FIG. 1, reference numeral 101 denotes an imag 
ing lens, reference numeral 102 denotes an aperture mecha 
nism, and reference numeral 103 denotes a semiconductor 
image sensor that photo-electrically converts optical signals. 
Solid State image sensors based on semiconductor technol 
ogy, such as CCD image sensors or MOS image sensors, may 
be used as the image sensor 103. Reference numeral 104 
denotes a synchronizing signal generator (hereinafter abbre 
viated as SSG) that generates a horizontal synchronizing 
signal HD (hereinafter referred to as HD signal) and a vertical 
synchronizing signal VD (hereinafter referred to as VD sig 
nal) having cycles of fixed values. Reference numeral 105 
denotes a timing generator (hereinafter abbreviated as TG) 
that generates various control signals that are synchronized 
with HD and VD signals and which drive the image sensor 
103. 

0038. In addition, reference numeral 106 denotes an A/D 
converter circuit that converts analog image signals to digital 
image data. Reference numeral 107 denotes a beat noise 
detecting circuit that calculates, from optical black pixel data, 
noise data corresponding to one cycle of the beat noise com 
ponent included in image data outputted from the A/D con 
verter circuit 106. Reference numeral 108 denotes a beat 
noise eliminating circuit that Subtracts noise data correspond 
ing to one beat noise cycle calculated by the beat noise detect 
ing circuit 107 from effective pixel data. 
0039. Furthermore, reference numeral 109 denotes a win 
dow circuit that generates control signals that drive the beat 
noise detecting circuit 107 and the beat noise eliminating 
circuit 108. Reference numeral 110 denotes a system control 
ler that determines modes and parameters of the respective 
circuits, while reference numeral 111 denotes a signal pro 
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cessing circuit that performs image processing Such as inter 
polation and color conversion on image data. 
0040. Moreover, reference numeral 113 denotes a DRAM 
that temporarily stores signal-processed image data, refer 
ence numeral 112 denotes a memory control circuit that per 
forms bus arbitration between the DRAM 113 and the respec 
tive circuits, and reference numeral 114 denotes a resizing 
circuit that enlarges or reduces image data. Reference 
numeral 116 is an LCD that is a display device for displaying 
image data, while reference numeral 115 is a display control 
circuit that enables image data to be displayed on the LCD 
116. 

0041 Additionally, reference numeral 117 denotes a com 
pression/expansion circuit that compresses and/or expands 
image data using a compression method such as the JPEG 
compression method. Reference numeral 119 is a detachable 
memory card for recording image data compressed by the 
compression/expansion circuit 117, and reference numeral 
118 is an I/F circuit that interfaces with the memory card 119. 
0042 Next, a description will be given on imaging opera 
tions performed by the imaging apparatus according to the 
first embodiment of the present invention, which is config 
ured as shown in FIG. 1. The TG 105 generates a control 
signal that drives the image sensor 103 from HD and VD 
signals generated by the SSG 104. The image sensor 103 
converts an optical signal having passed through the lens 101 
and the aperture 102 to an electric signal at the timing of a 
control signal Supplied from the TG 105. An analog image 
signal read by the image sensor 103 is converted to digital 
image data by the A/D converter circuit 106, and outputted 
therefrom to the beat noise detecting circuit 107 and the beat 
noise eliminating circuit 108. 
0043. The window circuit 109 references the HD and VD 
signals, and Supplies an enable signal INTG ON, a select 
signal INTG SEL and a reset signal INTG CLR to the beat 
noise detecting circuit 107. In addition, the window circuit 
109 supplies an enable signal REMV ON and a reset signal 
INTG ON to the beat noise eliminating circuit 108. 
0044. In accordance with a control signal supplied by the 
window circuit 109, the beat noise detecting circuit 107 cal 
culates noise data of a number of pixels corresponding to one 
beat noise cycle. Next, at the beat noise eliminating circuit 
108, the beat noise component is eliminated by subtracting 
from image data the noise data calculated by the beat noise 
detecting circuit 107. 
0045 Image data outputted by the beat noise eliminating 
circuit 108 and from which the beat noise component has 
been eliminated is signal-processed by the signal processing 
circuit 111, and stored in the DRAM 113 via the memory 
control circuit 112. 

0046. The resizing circuit 114 reads out image data stored 
in the DRAM 113, resizes the image data to a size of around 
720x480 pixels in order to have the image data displayed on 
the LCD 116, and displays the image data on the LCD 116 via 
the display control circuit 115. The compression/expansion 
circuit 117 compresses image data read out from the DRAM 
113, and writes the compressed image data into the DRAM 
113. The I/F circuit 118 further writes the compressed image 
data read out from the DRAM 113 into the memory card 119. 
0047 FIG. 2 shows a configuration of the beat noise 
detecting circuit 107 in a case where, for instance, the beat 
noise has a cycle of 4 pixels. The beat noise detecting circuit 
107 comprises integrators 202 to 205. When the signal 
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INTG CLR from the window circuit 109 reaches a high level, 
the integral values of the integrators 202 to 205 will be reset. 
0048. As shown in FIG. 3, the signal INTG CLR reaches 
a high level at the position indicated by reference numeral 
304, whereby reset operations of the integrators 202 to 205 
are performed. From the pixel data next to the reset position 
304 shown in FIG.3 and onwards, the signal INTG ON from 
the window circuit 109 will reach a high level. Therefore, at 
an AND circuit 200 shown in FIG. 2, image data outputted 
from the A/D converter circuit 106 is gated by the signal 
INTG ON and sent to a distributing circuit 201. 
0049. As shown in FIG. 3, INTG ON is a signal that 
reaches a high level during integration of optical black area 
pixel data contained in a single horizontal interval included in 
an optical black area 303 by any of the integrators 202 to 205 
of the beat noise detecting circuit 107. 
0050. The distributing circuit 201 distributes image data 
gated by the signal INTG ON to any of the integrators 202, 
203, 204 and 205 in accordance with the value of an INTG 
SEL signal outputted by the window circuit 109. 
0051. As shown in FIG. 3, INTG SEL is a signal that 
cyclically repeats selection of Supplied image data on a per 
pixel basis within the range of the number of pixels in a beat 
noise cycle when the signal INTG ON is at a high level or, in 
other words, when the value thereof is “1”. 
0052. In the present first embodiment, since it is assumed 
that beat noise has a cycle of 4 pixels, the signal INTG SEL 
recurs as: 0, 1, 2, 3, 0,.... In this case, the distributing circuit 
201 repeatedly switches the respective distribution output 
destinations of the optical black area pixel data to the inte 
grator 202, the integrator 203, the integrator 204, the integra 
tor 205, the integrator 202, and so on. Through such opera 
tions, the integrators 202 to 205 integrate optical black area 
pixel data corresponding to one horizontal interval that is 
Supplied in this manner. 
0053. The number of integrators provided in the beat noise 
detecting circuit 107 is determined by the number of pixels in 
a beat noise cycle. In the present first embodiment, since beat 
noise has a cycle of 4 pixels, four integrators 202 to 205 are 
provided. It is needless to say that even cases where the beat 
noise cycle is less than 4 pixels may be accommodated by 
varying the cycle of the signal INTG SEL in accordance with 
the beat noise cycle. For instance, if beat noise has a cycle of 
3 pixels, changing the signal INTG SEL as 0, 1, 2, 0, 1, 2, .. 
... shall suffice. In addition, cases where the beat noise cycle is 
greater than 4 pixels may be accommodated by increasing the 
numbers of integrators in accordance with the beat noise 
cycle. 
0054 Furthermore, as shown in FIG.4, the signals INTG 
ON, INTG SEL and INTG CLR are generated by decoding 
outputs of a horizontal counter 405 and a vertical counter 406 
provided in the window circuit 109 using decoders 407 to 
410. 
0055. The integration results of the integrator 202 are 
divided by N by a divider 206. The value of N is determined 
So as to normalize a value integrated by the integrator, and is 
specified by the system controller 110 shown in FIG. 1. In a 
similar manner, integration results of the integrators 203,204 
and 205 are respectively divided by N by dividers 207, 208 
and 209 to be normalized to per-pixel signal levels. 
0056 Next, at a minimum value detecting unit 210, a 
minimum value MIN is detected from data normalized by the 
dividers 206 to 209. Direct current (DC) components of beat 
noise are removed at subtracters 211 to 214 by respectively 
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subtracting the minimum value MIN from normalized data 
from the dividers 206 to 209. Using the above method, unit of 
noise data NZ1, NZ2, NZ3 and NZ4, which are pixel values 
corresponding to a single beat noise cycle, are generated. 
0057. A correction method performed by the beat noise 
eliminating circuit 108 will now be described with reference 
to FIG. 5. A selector 501 selects noise data NZ1, NZ2, NZ3 
and NZ4 generated by the beat noise detecting circuit 107 in 
accordance with an output D that is a selection control signal, 
which will be described later. A subtracter 507 subtracts noise 
data selected by the selector 501 from effective pixel data 
supplied from the A/D converter circuit 106. A selector 513 
further selects an output of the subtracter 507 when the signal 
REMV ON that is outputted from the window circuit 109 is 
at a high level, and outputs the same as corrected image data. 
However, when the signal REMV ON is at a low level, pixel 
data supplied from the A/D converter circuit 106 is selected 
and outputted without modification. 
0058 REMV ON is a signal that reaches a high level 
when an effective pixel signal of an effective pixel area 302 is 
being sent from the A/D converter circuit 106 to the beat noise 
eliminating circuit 108. As shown in FIG. 4, the signal REM 
V ON is generated by decoding outputs of the horizontal 
counter 405 and the vertical counter 406 provided in the 
window circuit 109 using the decoder 410. 
0059 A method of generating selection control signals by 
the Selector 501 will now be described with reference to the 
block diagram shown in FIG. 5 and the time chart shown in 
FIG. 6. When the signal REMV ON reaches a high level, the 
reset of a pixel counter 502 is released as shown in FIG. 6, and 
the pixel counter 502 executes counting of a single horizontal 
interval by counting up in accordance with a clock. The count 
value of the pixel counter 502 is sent to an adder 512. The 
adder 512 adds the count value of the pixel counter 502 and a 
signal initial phase. As shown in FIG. 6, the signal initial 
phase is either a number of pixels from the start of an HD 
signal to the start of the signal REMV ON or a remainder of 
the number of pixels divided by the beat noise cycle, and is set 
by the system controller 110. A result of addition by the adder 
512 is illustrated in FIG. 6 as output B. In the diagram, the 
value of the signal initial phase has been set to 2. 
0060. At a horizontal interval counter 503, a count value 
thereof is reset when the signal INTG ON sent from the 
window circuit 109 is at a high level, and, as shown in FIG. 6, 
a count operation is executed in accordance with the HD 
signal when the signal INTG ON is at a low level. In other 
words, at the horizontal interval counter 503, count operation 
is performed using as reference a horizontal interval in which 
noise data NZ1 to NZ4 is calculated by the beat noise detect 
ing circuit 107 from optical black area pixel data correspond 
ing to one horizontal pixel. 
0061. As shown in FIG. 6, a signal “phase' is a signal of a 
beat noise phase difference per horizontal interval, and is sent 
from the system controller 110. The signal “phase' and an 
output value of the horizontal interval counter 503 are multi 
plied by a multiplier 504. A result of multiplication of the 
multiplier 504 is illustrated in FIG. 6 as output A. In this 
diagram, the value of the signal “phase' is set to 1. The 
multiplication result from the multiplier 504 and the addition 
result from the adder 512 are added by an adder 505. A result 
of addition by the adder 505 is illustrated in FIG. 6 as output 
C 

0062. A remainder calculator 506 sends a remainder of a 
division of the addition result from the adder 505 by 4, which 
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is the number of pixels of a single beat noise cycle, as a 
selection control signal to the selector 501. A result of remain 
der calculation by the remainder calculator 506 is illustrated 
in FIG. 6 as output D. Output D, which is a selection control 
signal, is equal to the beat noise phase value shown in FIG. 6 
during a high level interval of the signal REMV ON. Noise 
data is selected by the selector 501 in accordance with the 
phase of the beat noise. The value of the number of pixels of 
a single beat noise cycle used by the remainder calculator 506 
is specified by the system controller 110. 
0063. The system controller 110 operates as depicted by 
the flow chart shown in FIG. 7. In FIG. 7, a clock frequency is 
set according to mode in step S701. More specifically, a signal 
is sent from the system controller 110 to the TG 105 in 
accordance with the operating mode of the imaging appara 
tus, such as a mode for photographing high resolution moving 
images or a power saving mode of the electronic view finder, 
thereby changing the clock frequency of the image sensor. In 
this case, as shown in FIG. 8, since the Surrounding clock 
frequency is constant, the cycle of beat noise remains 
unchanged while the number of pixels per cycle changes. 
Next, in step S702, the clock frequency of the image sensor 
103 is divided by the beat noise frequency to calculate a 
number of pixels per beat noise cycle. The number of pixels is 
set to the remainder calculator 506 of the beat noise eliminat 
ing circuit 108. Proceeding now to step S703, the number of 
pixels corresponding to a single horizontal period in an opti 
cal black area is divided by the number of pixels per beat noise 
cycle to determine a value N that normalizes the respective 
integrated values of the integrators 202 to 205. This value N is 
set to the beat noise detecting circuit 107. 
0064. Next, in step S704, a value of the signal initial 
phase is determined. In this case, as shown in FIG. 6, either a 
number of pixels from the start of an HD signal to the start of 
the signal REMV ON or a remainder of the number of pixels 
divided by the beat noise cycle is set as the value of the signal 
initial phase to the beat noise eliminating circuit 108. Fur 
thermore, a value of the signal “phase' is determined in step 
S705 by setting the remainder value of a division of the clock 
frequency of a cycle of the HD signal by the number of pixels 
in a beat noise cycle, and is set to the beat noise eliminating 
circuit 108. 

Second Embodiment 

0065 FIG. 9 is a functional block diagram representing 
functions of an imaging apparatus that is an image processing 
apparatus according to a second embodiment of the present 
invention. The imaging apparatus according to the present 
second embodiment is configured so that a cycle of a beat 
noise signal is an integral multiple of a pixel data cycle, and is 
configured to be able to eliminate beat noise signals by read 
ing out image data from the DRAM 113. 
0.066 The imaging apparatus according to the present sec 
ond embodiment is configured so as to be selectable, by 
means of a signal outputted by the system controller 110. 
between beat noise elimination during reading of image data 
and beat noise elimination on image data read out from the 
DRAM 113. In addition, even if the beat noise cycle is 
unknown, beat noise correction may be performed after deter 
mining the beat noise cycle by analyzing, through Fast Fou 
rier Transform or the like, an optical black area of read-in 
image data that is temporarily stored in the memory. 
0067. In FIG.9, like elements to FIG. 1 are represented by 
like reference characters. Thus, unless particularly noted, the 
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same operations as illustrated in FIG. 1 will be performed. In 
FIG.9, image data for which a signal has been read out by the 
image sensor 103 in accordance with a clock that is synchro 
nized to the HD andVD signals is stored in the DRAM 113 by 
the memory control circuit 112 via the A/D converter circuit 
106. 

0068 A signal memoN that is outputted from the system 
controller 110 reaches a high level when beat noise elimina 
tion is performed on image data read out from the DRAM 
113, and drops to a low level when performing beat noise 
elimination during capturing. In the present second embodi 
ment, the signal memON reaches a high level, and image data 
read out from the DRAM 113 by the selector 121 via the 
memory control circuit 112 is outputted to a memory image 
synchronizing circuit 120. The memory image synchronizing 
circuit 120 generates and outputs a signal memHD for which 
one pulse is generated every horizontal interval of the image 
data read out from the DRAM 113 by the memory control 
circuit 112. 

0069. Image data read out from the DRAM 113 is the area 
denoted by reference numeral 307 in FIG.3, and is asynchro 
nous with the HD signal. Therefore, there is a need to newly 
generate a signal memHD corresponding to the image data 
read out from the DRAM 113. In addition, since image data is 
read out from the DRAM 113 on a per-frame unit basis, there 
is no need to newly generate a VD signal. At the same time, 
the memory image synchronizing circuit 120 outputs the 
image data read out from the DRAM 113 to the beat noise 
detecting circuit 107 and the beat noise eliminating circuit 
108. 

(0070 A selector 122 selects the signal memHD if the 
signal memoN is at a high level, and selects the HD signal if 
the signal memCN is at a low level. In the present second 
embodiment, since the signal memoN is at a high level, the 
signal memHD is outputted to the window circuit 109. The 
window circuit 109 decodes the signal memFID to generate 
signals INTG ON, INTG SEL, INTG CLR and REMV 
ON, and outputs these signals to the beat noise detecting 
circuit 107 and the beat noise eliminating circuit 108. 
0071 Beat noise is eliminated by the beat noise detecting 
circuit 107 and the beat noise eliminating circuit 108 accord 
ing to the signals INTG ON, INTG SEL, INTG CLR and 
REMV ON, and the result thereof is stored in the DRAM 113 
by the memory control circuit 112. Image data stored in the 
DRAM 113 and from which the beat noise component has 
been eliminated is signal-processed by the signal processing 
circuit 111, and stored in the DRAM 113 via the memory 
control circuit 112. 

0072 The resizing circuit 114 reads out image data stored 
in the DRAM 113, resizes the image data to a size that enables 
display on the LCD 116, and displays the image data on the 
LCD 116 via the display control circuit 115. In addition, the 
compression/expansion circuit 117 compresses the image 
data read out from the DRAM 113, and writes the compressed 
image data into the memory card 119 via the I/F circuit 118. 
0073. Next, a method of beat noise correction according to 
the second embodiment will be described. The configuration 
and operations of the beat noise detecting circuit 107 accord 
ing to the second embodiment are similar to those of the first 
embodiment 1, and shares the arrangement shown in FIG. 2. 
However, as for the method of selecting noise data NZ1 to 
NZ4 corresponding to image data read out from the DRAM 
113 which is performed by the beat noise eliminating circuit 
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108, such selection must be made in accordance with the 
scanning method of the used image sensor 103. 
0074. A description will now be given on image data that 

is captured by the image sensor 103 that uses a scanning 
method in which a sensor Such as a progressive scanning 
CCD performs sequential read on a per-horizontal interval 
basis and which is stored in the DRAM 113. More specifi 
cally, in this case, as indicated by the beat noise phase of the 
first pixel of the HD signal interval shown in FIG. 6, the beat 
noise phase per horizontal period changes such that values of 
the signal “phase' advances by three values per progress of a 
single horizontal interval. As seen, the beat noise phase per 
horizontal period changes at a constant rate due to its depen 
dence on the constant cycle of the HD signal. Thus, in the 
same manner as the first embodiment in which noise elimi 
nation is performed while acquiring image data, selecting 
noise data in the configuration of the beat noise eliminating 
circuit 108 shown in FIG. 5 may suffice. 
0075. A description will now be given on image data that 

is captured by a sensor Such as an interlace Scanning CCD of 
the image sensor 103, which uses a 2-field Scanning method, 
and which is stored in the DRAM 113. In this case, the 
changes in phase of the respective horizontal intervals in a 
single field are constant as shown in FIG. 6. However, as 
indicated by the beat noise phase of the first pixel of the VD 
signal interval shown in FIG. 11, since a beat noise phase 
difference exists in each field, selection of noise data with 
respect to image data containing beat noise components must 
be performed using the method described below. 
0076 FIG. 10 is a circuit diagram of the beat noise elimi 
nating circuit 108 according to the second embodiment. In 
FIG. 10, like elements to FIG. 5 are represented by like 
reference characters. Thus, unless particularly noted, the 
same operations as illustrated in FIG. 5 will be performed. A 
description will now be given on a case where an image 
scanned at every other horizontal interval using an interlace 
scanning CCD is read out from the DRAM 113. 
0077 Even incr shown in FIG. 10 is a signal of a phase 
difference of an even number horizontal interval with respect 
to an odd number horizontal interval, while odd incr is a 
signal of a phase difference of an odd number horizontal 
interval with respect to an even number horizontal interval. 
The signals even incr and odd incr are set by the system 
controller 110. 

0078 Since an LSB of the horizontal interval counter 503 
of 0 indicates that an even number horizontal interval of 
image data is being processed, the signal even incris selected 
by a selector 508. On the other hand, since an LSB of the 
horizontal interval counter 503 of 1 indicates that an odd 
number horizontal interval of image data is being processed, 
the signal odd incr is selected. 
0079 An adder 509 adds output of the selector 508 to the 
phase of the immediately previous horizontal interval. The 
addition result of the adder 509 is loaded to a flip-flop 510 at 
a timing whereat the counter value of the pixel counter 502 
matches the number of pixels of a single horizontal interval 
specified by the system controller 110. To this end, AND 
circuits 514,515 and an OR circuit 516 are provided. On the 
other hand, for intervals where the counter value of the pixel 
counter 502 does not match the number of pixels of a single 
horizontal interval, the value of the flip-flop 510 is retained 
without modification. 

0080. An adder 512 adds the count value of the pixel 
counter 502 and a signal initial phase. The value of the signal 
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initial phase is equivalent to the number of pixels from the 
signal memFID to a high level of the signal REMV ON. 
I0081. The adder 505 adds the beat noise phase value held 
by the flip-flop 510 to the output of the adder 512. The 
remainder calculator 506 outputs a remainder value of a divi 
sion of the addition result of the adder 505 by 4, which is the 
number of pixels of a single beat noise cycle, as a selection 
control signal to the selector 501. The value of the number of 
pixels of a single beat noise cycle used by the remainder 
calculator 506 is specified by the system controller 110. 
0082. The selector 501 selects noise data in accordance 
with the selection control signal, and noise data is subtracted 
from the image data by the subtracter 507. When the signal 
REMV ON is at a high level, the selector 513 selects an 
output of the subtracter 507, and outputs the same as cor 
rected image data. When the signal REMV ON is at a low 
level, image data inputted from the A/D converter circuit 106 
is selected and outputted without modification. 
I0083. While a case where a two field read type image 
sensor has been described with reference to FIG. 10, the 
present invention is capable of handling cases where image 
sensors that read three or more fields are used. A case will now 
be described in which the number of fields is set to X. 
0084 As shown in FIG. 12, the same number of units of 
phase difference data of fields in the selector 508 as the 
number of fields X is prepared. In addition, inputting the 
results of a remainder calculation by the remainder calculator 
511 of the counter value of the horizontal interval counter 503 
by the number of fields X as selection control signals of the 
selector 508 may suffice. 
I0085. When generating a selection signal of the selector 
501 that selects noise data such as those shown in FIGS. 5, 10 
and 12, the adder 512 that adds an initial phase to the pixel 
counter 502 and the multiplier 504 that multiplies the hori 
Zontal interval counter 503 by a “phase' are provided. This 
enables identification of the number of pixels by which beat 
noise deviates per horizontal interval, and therefore enables 
beat noise elimination to be performed even on data read out 
from the memory. 
I0086. Furthermore, the present embodiment is arranged so 
that beat noise elimination may be performed on data read out 
from the memory. Therefore, as described above, even if the 
beat noise cycle is unknown, beat noise correction may be 
performed after determining the beat noise cycle by analyZ 
ing, by means of Fast Fourier Transform or the like, an optical 
black area of image data read out from the memory. 

Third Embodiment 

I0087. In a third embodiment of the present invention, the 
beat noise cycle is not an integral multiple of a pixel, and beat 
noise elimination is performed while acquiring image data. 
The third embodiment differs from the first in that the beat 
noise cycle is not an integral multiple of pixel data. A descrip 
tion on portions that differ from the first embodiment will be 
provided below. 
I0088 Circuit configurations and operations of the beat 
noise detecting circuit 107 and the beat noise eliminating 
circuit 108 according to the third embodiment will now be 
described with reference to FIGS. 13 A to 13C, 14 and 15. 
I0089 FIGS. 13 A to 13C are diagrams explaining, in a case 
where the beat noise cycle is 4.5 pixels, a method of convert 
ing 4.5 pixels of optical black pixel data into 5 pixels of noise 
data that is further used to obtain corrected image data. FIG. 
14 is a circuit diagram of the beat noise detecting circuit 107 
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according to the third embodiment, and FIG. 15 is a circuit 
diagram of the beat noise eliminating circuit 108 according to 
the third embodiment. 
0090 Incidentally, even when the beat noise has a cycle 
other than 4.5 pixels, determining one beat noise cycle's 
worth of data by performing conversion into an integral num 
ber of units of data may suffice, where the integral number is 
equal to or greater than a pixel-unit expression of the beat 
noise cycle which is rounded to the nearest whole integer. 
0091 First, conversion is performed from 4.5 pixels of 
optical black pixel data included in one beat noise cycle into 
5 pixels of noise data. As shown in FIG. 13A, the phases of 
optical black pixel data and noise data match each other once 
every two beat noise cycles. 
0092 FIG. 13B is a diagram that conceptualizes the sizes 
of pixels in noise data and which explains a method of calcu 
lating noise data, correction values and corrected image data. 
As shown in FIG. 13B, if the conceptual size of one noise data 
pixel is equivalent to 0.9 pixels of optical black pixel data, 4.5 
pixels of a beat noise cycle may be expressed as 5 pixels of 
noise data. After weighting and mixing optical black pixel 
data as represented by the following equations, 10 patterns of 
values of mixed data MD are respectively determined. 

Mixed data MD1=9.9xoptical black data a 

Mixed data MD2=1/9xoptical black data a+8/9xopti 
cal black data b 

Mixed data MD3=29xoptical black data b+7/9xopti 

Mixed data MD4=3/9xoptical black data c--6/9xopti 

Mixed data MD5=49xoptical black data d-5/9xopti 
C88C& C88 & 

Mixed data MD6=579xoptical black data e-4/9xopti 

Mixed data MD7=6/9xoptical black dataf-3/9xopti 
cal black data.g 

Mixed data MD8=79xoptical black data g-2/9xopti 
cal black data h 

Mixed data MD9=8/9xoptical black data h+1/9xopti 
cal black data i 

Mixed data MD10=99xoptical black data i 

0093 Operations of the beat noise detecting circuit 107 for 
calculating mixed data MD1 to MD 10 will now be described 
with reference to FIGS. 14 and 16. In FIG. 14, a mixer 1401, 
a mixing ratio counter 1424, a distributing circuit 1402, inte 
grators 1403 to 1407, and counters 1408 to 1412 are operated 
by a signal INTG CLKobtained by doubling the rate of CLK 
at a 2-multiplication circuit 1426. 
0094. This is due to the fact that, since the number of pixels 
of noise data per beat noise cycle becomes greater than the 
number of pixels of optical black pixel data per beat noise 
cycle, the above-described circuits must operate faster than 
the inputted optical black pixel data. 
0095. As shown in FIGS. 16A to 16C, when the signal 
INTG CLR is at a high level, the integral values of the inte 
grators 1403 to 1407 and the counter values of the counters 
1408 to 1412 are reset to 0. The counter value of the mixing 
ratio counter 1424 is reset when the signal INTG ON is at a 
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low level, and when the signal INTG ON reaches a high 
level, the mixing ratio counter 1424 is counted up in incre 
ments of 1 from 0 to 18 in accordance with the signal INTG 
CLK. The bit width of the counter values of the mixing ratio 
counter 1424 is outputted at 5 bits, wherein the high 4 bits are 
used as a coefficient “m' while an inversion of the low 1 bit is 
used as a signal INTG EN. When the mixing ratio counter 
1424 has counted to 18 and becomes 0 at the next signal 
INTG CLK, the signal INTG EN consecutively becomes 1, 
which means that integration will be performed twice during 
one clock. 

0096. The output value of the mixing ratio counter 1424 is 
divided by the denominator d=9 of the coefficient by a divider 
1425. The division result of the divider 1425 is outputted to 
the mixer 1401 as the coefficient “m”. Pixel data is masked by 
the signal INTG ON, and inputted as optical black pixel data 
OB1 to the mixer 1401 only when the signal INTG ON is at 
a high level. At the same time, optical black pixel data OB1 
and the signal INTG ON are delayed by one pixel and input 
ted as optical black pixel data OB2 to the mixer 1401. A value 
of mixed data MD is obtained at the mixer circuit 1401 by 
adding the result of multiplying optical black pixel data OB1 
by a coefficient (1-m) to the result of multiplying optical 
black pixel data OB2 by the coefficient “m'. Therefore, an 
equation for calculating mixed data MD may be expressed as 
follows. 

Mixed data MD=optical black pixel data OB1 x(1- 
m)+optical black pixel data OB2xm. 

0097. A maximum value of the mixing ratio counter 1424 
and the value of the denominator 'd' of the coefficient are 
determined by dividing the number of pixels in a beat noise 
cycle by the number of noise data pixels, and are set by the 
system controller 110. 
(0098. As shown in FIGS. 16A to 16C, the signal INTG 
EN is at a high level for the integrators 1403 and 1407, and an 
integrator specified by the signal INTG SEL integrates 
mixed data outputted from the distributing circuit 1402. The 
mixed data MD1 and the mixed data MD6 are in the same beat 
noise phase and are therefore distributed by the distributing 
circuit 1402 to the integrator 1403 shown in FIG. 14 for 
integration. The integration result shall be denoted as inte 
grated data ID1 shown in FIG. 13B. In the same manner, 
mixed data MD2 and mixed data MD7 are integrated by the 
integrator 1404 to become integrated data ID2, while mixed 
data MD3 and mixed data MD8 are integrated by the integra 
tor 1405 to become integrated data ID3. Furthermore, mixed 
data MD4 and mixed data MD9 are integrated by the integra 
tor 1406 to become integrated data ID4, while mixed data 
MD5 and mixed data MD10 are integrated by the integrator 
1407 to become integrated data ID5. 
(0099. As shown in FIGS. 16A to 16C, the signal INTG 
EN is at a high level for the counters 1408 to 1412, and a 
counter specified by the signal INTG SEL counts up by an 
increment of 1. The counter 1408 counts the number of inte 
grations performed by the integrator 1403. The integrated 
data ID1 is divided by the count value of the counter 1408 to 
determine normalized data ND1 shown in FIG. 13B. In the 
same manner, normalized data ND2 is determined by divid 
ing integrated data ID2 by the count value of the counter 
1409, while normalized data ND3 is determined by dividing 
integrated data ID3 by the count value of the counter 1410. 
Similarly, normalized data ND4 is determined by dividing 
integrated data ID4 by the count value of the counter 1411, 
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while normalized data ND5 is determined by dividing inte 
grated data ID5 by the count value of the counter 1412. 
0100. A minimum value detecting circuit 1418 shown in 
FIG. 14 detects a minimum value MIN from the five units of 
normalized data. Offset ofbeat noise is eliminated at subtract 
ers 1419 to 1423 by respectively subtracting the minimum 
value MIN from the five units of normalized data. Five units 
of noise data NZ1 to NZ5 are hereby determined. 
0101 Next, correction values A, B, C, D and E shown in 
FIG. 13B are determined. The correction values A to E are 
determined by weighting the noise data NZ1 to NZ5 as rep 
resented by the following equations. Note that correction 
values F, G, H and I have not been illustrated. 

Correction value A=noise data NZ1x(9/10-horizonta 
interval remainder kxphase)+noise data NZ2x(1/10+ 
horizontal interval remainder kxphase) 

Correction value B=noise data NZ2x(8/10-horizonta 
interval remainder kxphase)+noise data. NZ3x(2/10+ 
horizontal interval remainder kxphase) 

Correction value C=noise data. NZ3x(710-horizontal 
interval remainder kxphase)+noise data NZ4x(3/10+ 
horizontal interval remainder kxphase) 

Correction value D-noise data NZ4x(6/10-horizonta 
interval remainder kxphase)+noise data NZ5x(4/10+ 
horizontal interval remainder kxphase) 

Correction value E=noise data NZ5x(5/10-horizonta 
interval remainder kxphase)+noise data NZ6x(5/10+ 
horizontal interval remainder kxphase) 

Correction value F-noise data NZ6x(4/10-horizonta 
interval remainder kxphase)+noise data NZ7x(6/10+ 
horizontal interval remainder kxphase) 

Correction value G=noise data NZ7x(3/10-horizonta 
interval remainder kxphase)+noise data NZ8x(7/10+ 
horizontal interval remainder kxphase) 

Correction value H=noise data NZ8x(2/10-horizonta 
interval remainder kxphase)+noise data NZ9x(8/10+ 
horizontal interval remainder kxphase) 

Correction value Fnoise data NZ9x(1/10-horizontal 
interval remainder kxphase)+noise data NZ10x(9/10+ 
horizontal interval remainder kxphase) 

0102 The above calculations are performed by the mixer 
1511 shown in FIG. 15. The coefficients by which the respec 
tive noise data NZ are multiplied are generated by the mixing 
ratio circuit 1510 as described below. The remainder calcu 
lator 1509 outputs a horizontal interval remainder “k” 
(0sks9), which is a remainder of a division of the counter 
value of the horizontal interval counter 1504 by 10 that is the 
denominator of the coefficient, and sends the output to the 
mixing ratio circuit 1510. 
0103) The mixing ratio circuit 1510 multiplies the hori 
Zontal interval remainder “k' with the signal “phase’. The 
signal “phase' is a value of the phase by which beat noise 
deviates per horizontal interval of image data. When the beat 
noise cycle is not an integral multiple of a pixel, the value of 
the signal “phase' also may not be an integral multiple. Mul 
tiplication of the horizontal interval remainder “k” and a 
value of the signal “phase' is performed using the number of 
fixed points. The integral part is truncated when the multipli 
cation result is 1 or more so that the multiplication result is 
always a decimal that is Smaller than 1. 
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0104. The reason for arranging multiplication results to 
always be decimals smaller than 1 will now be described with 
reference to FIG. 13C. FIG. 13C depicts phase differences of 
noise data (k=1, 2, 3) with respect to reference noise data 
(k=0) when the value of the signal “phase' is 3/10. Noise data 
shifts leftward by 3/10 pixels as the value of “k” increases. 
Compared to the reference noise data (k=0), the phases of 
noise data corresponding to k=1,2,3 shift by a value obtained 
by multiplying the horizontal interval remainder “k” and a 
value of the signal “phase'. Atk=3, noise phase has shifted by 
exactly a single noise data pixel from k=0. Accordingly, when 
“k” is an integer equal to or greater than 4, the phase differ 
ence will be equal to or greater than a single noise data pixel. 
0105. Therefore, in a case where the phase difference 
between the reference noise data and noise data Subsequent to 
the first horizontal interval is one pixel or more, as described 
above, the mixing ratio circuit 1510 truncates the integral part 
to obtain a decimal that is Smaller than 1. In this manner, 
weighting may be performed on noise data so as to corre 
spond to phase changes per horizontal interval when deter 
mining a correction value. 
0106. A case where the value of the signal “phase' is 3/10 
has been described above. However, when the value of the 
signal “phase' is equal to or greater than 1, truncating the 
integral part of the value of the signal “phase' and calculating 
only the decimal part of the value of the signal “phase' by the 
mixing ratio circuit 1510 shall suffice. 
0107 Noise data selected by the selectors 1501 and 1502 
must be shifted by exactly the phase difference that is an 
integer equal to or greater than 1 pixel which is truncated by 
the mixing ratio circuit 1510. A method of selecting two 
adjacent units of noise data required to determine the correc 
tion values A, B, C, D and E as selection control signals for the 
Selectors 1501 and 1502 will now be described with reference 
to FIG. 15. 

0108. An adder 1514 adds a counter value of the pixel 
counterand the value of the signal initial phase, and sends the 
addition result to an adder 1506. A multiplier 1505 multiplies 
the counter value of the horizontal interval counter 1504 by 
the value of the phase difference signal “phase” perhorizontal 
period. When the value of the signal “phase' is 3/10, the 
multiplier 1505 performs multiplication of fixed decimal 
points and outputs only the integral part of the multiplication 
results. This value is equivalent to the value of the integral part 
truncated by the mixing ratio circuit 1510. 
0109. The adder 1506 adds the output of the multiplier 
1505 and the output of the adder 1514. A remainder calculator 
1507 outputs the remainder of a division of the addition 
results of the adder 1506 with 5, which is the number of pixels 
of noise data, as a signal 'sel” that is a selection control signal. 
The selectors 1501 and 1502 select noise data in accordance 
with the signal 'sel” that is a selection control signal shown in 
FIG. 17. Correction values A, B, C, D and E are determined by 
the mixer 1511 and are subtracted from effective pixel data by 
a Subtracter 1512. 
0110. When the signal REMV ON is at a high level, the 
selector 1513 selects an output of the subtracter 1512, and 
outputs the same as corrected image data. On the other hand, 
when the signal REMV ON is at a low level, pixel data 
inputted from the A/D converter circuit 106 is selected and 
outputted without modification. 
0111 Beat noise elimination may also be performed on 
image data in which respective field images read out from a 
multi-field read type image sensor are framed on a memory, 
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as was described with respect to the second embodiment. In 
this case, replacing the multiplier 1505 shown in FIG. 15 with 
the configuration shown in FIG. 12 shall suffice. 
0112 Furthermore, the object of the present invention 
may also be achieved by Supplying a storage medium that 
stores a program code capable of realizing the functions of the 
above-described embodiments to a system oran apparatus. In 
other words, the object of the present invention may obvi 
ously be achieved by having a computer (or a CPU or an 
MPU) of the system or the apparatus read out and execute the 
program code stored in the storage medium. In this case, the 
program code itself that is read out from the storage medium 
achieves the functions of the above mentioned embodiments, 
while the storage medium storing the program code will 
compose the present invention. 
0113 Storage media usable to Supply the program may 
include, for instance, a flexible disk, a hard disk, an optical 
disk, a magneto-optical disk, a CD-ROM, a CD-R, a magnetic 
tape, a non-volatile semiconductor memory card, and a ROM. 
In addition, the functions of the above-described embodi 
ments may beachieved by executing a program code read out 
by a computer. 
0114. In such cases, it is needless to say that the functions 
of the above-described embodiments may also be achieved by 
having an OS (operating system) or the like running on the 
computer perform a portion of or all of the actual processing 
based on instructions contained in the program code. 
0115 Moreover, there may be cases where a program code 
that is read out from the storage medium is written into a 
memory provided on a function extension board inserted into 
a computer or a function extension unit connected to the 
computer. It is needless to say that the functions of the above 
described embodiments may also be achieved by having a 
CPU or the like provided on the function extension board or 
the function extension unit perform a portion of or all of the 
actual processing based on instructions contained in the pro 
gram code. 
0116 While the present invention has been described with 
reference to exemplary embodiments, it is to be understood 
that the invention is not limited to the disclosed exemplary 
embodiments. The scope of the following claims is to be 
accorded the broadest interpretation so as to encompass all 
Such modifications and equivalent structures and functions. 
0117 This application claims the benefit of Japanese 
Patent Application No. 2006-193234, filed Jul. 13, 2006 
which is hereby incorporated by reference herein in its 
entirety. 
What is claimed is: 
1. An image processing apparatus comprising: 
a reading unit that reads image data stored in a memory; 
a distributing unit that distributes into a plurality of inte 

grating units a plurality of the read image data corre 
sponding to pixels in an optical black area of an image 
sensor in accordance with a cycle of a beat noise com 
ponent; 

a first calculating unit that normalizes a plurality of inte 
gration values obtained by said plurality of integrating 
units by dividing each of the plurality of integration 
values by the number of integrations; 

a second calculating unit that subtracts a minimum value of 
the plurality of normalized integration values from the 
plurality of normalized integration values to obtain a 
plurality of noise data indicating the beat noise compo 
nent included in the read image data; 
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a selecting unit that selects one of the plurality of noise data 
which corresponds to a phase of a beat noise component 
included in a plurality of the read image data corre 
sponding to pixels in an effective area of the image 
sensor, and 

a correction unit that corrects the read image data corre 
sponding to the pixels in the effective area of the image 
sensor using the noise data selected by said selecting 
unit, 

wherein the image sensor outputs signals from pixels of 
one line in a horizontal period in accordance with a 
horizontal synchronization signal, and the signals output 
from pixels of one line is stored in the memory as the 
image data of one line, and 

said selecting unit selects one of the plurality of noise data 
So as to correct a phase of the beat noise component in 
accordance with a cycle of the horizontal synchroniza 
tion signal for each horizontal period. 

2. The image processing apparatus according to claim 1, 
wherein the image sensor outputs signals field by field when 
the image sensor is divided into a plurality offield, and image 
data obtained from the output signals is stored in the memory 
by unit of field, and 

said selecting unit selects one of the plurality of noise data 
in accordance with the field of the read image data. 

3. The image processing apparatus according to claim 1, 
wherein the distributing unit distributes the read image data to 
the integrating units a number of which corresponds to the 
cycle of the beat noise component. 

4. The image processing apparatus according to claim 1, 
further comprising an analyzing unit that analyzes the cycle 
of the beat noise component by analyzing the read image data 
corresponding to the pixels in the optical black area of the 
image sensor. 

5. A method of controlling an image processing apparatus 
comprising: 

a reading step of reading image data stored in a memory; 
a distributing step of distributing into a plurality of inte 

grating units a plurality of the read image data corre 
sponding to pixels in an optical black area of an image 
sensor in accordance with a cycle of a beat noise com 
ponent; 

a first calculating step of normalizing a plurality of inte 
gration values obtained by said plurality of integrating 
units by dividing each of the plurality of integration 
values by the number of integrations; 

a second calculating step of Subtracting a minimum value 
of the plurality of normalized integration values from the 
plurality of normalized integration values to obtain a 
plurality of noise data indicating the beat noise compo 
nent included in the read image data; 

a selecting step of selecting one of the plurality of noise 
data which corresponds to a phase of a beat noise com 
ponent included in a plurality of the read image data 
corresponding to pixels in an effective area of the image 
sensor, and 

a correction step of correcting the read image data corre 
sponding to the pixels in the effective area of the image 
sensor using the noise data selected in said selecting 
Step, 

wherein the image sensor outputs signals from pixels of 
one line in a horizontal period in accordance with a 
horizontal synchronization signal, and the signals output 
from pixels of one line is stored in the memory as the 
image data of one line, and 

said selecting step selects one of the plurality of noise data 
So as to correct a phase of the beat noise component in 
accordance with a cycle of the horizontal synchroniza 
tion signal for each horizontal period. 
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