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[Document Name] Claims
[Claim 1]

An image recording device for processing and recording read image data, comprising: an image
generation means for obtaining the image data; image processing means that performs image processing
based on processing information sent together with the multiple image data from the image generation
means; and a recording means that records image data subjected to image processing by the image
processing device on the recording medium.

[Claim 2]

An image recording device that is a dense image recording device for processing and recording read
image data, comprising: a manual image generation procedure for obtaining the image data; an image
processing means that performs image processing based on processing information sent together with the
image data from the image generation means; and a printing control means for controlling the image data
subjected to image processing by the image processing means to be printed and output.

[Claim 3]

The image recording device according to Claim 1 or 2, comprising a selection means for selecting early
processing results.
[Claim 4]

The image recording device according to Claim 1 or 2, wherein the processing information is distortion
aberration information at the time of image generation, and the image processing means performs distortion
aberration correction processing based on the distortion aberration information.

[Claim 5]

The image recording device according to Claim 1 or 2, wherein the processing information is peripheral
light amount information at the time of image generation, and the image processing means performs
peripheral light amount correction processing based on the peripheral light amount information.

[Claim 6]

The image recording device according to Claim 1 or 2, wherein the processing information is the lens
type, focal length, and zoom position at the time of image generation, and the image processing means
performs distortion aberration correction processing based on the lens type, focal length, and zoom position
at the time of image generation.

[Claim 7]

The image recording device according to Claim 1 or 2, wherein the processing information is the lens
type, focal length, and zoom position at the time of image generation, and the image processing means
performs peripheral light amount correction processing based on the lens type, focal length, and zoom
position at the time of image generation.

[Claim 8]

The image recording device according to Claim 1 or 2, wherein the processing information is a
correction processing type and a correction value for the generated image, and the image processing means
performs a correction process on the generated image based on a correction process type and a correction
value.
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[Document Name] Specifications
[Name of Invention] Image recording device
[Technical Field]

[0001]

The present invention relates to an image recording device for processing and recording read image data, and in
particular, the present invention relates to an image recording device that can automatically and easily perform image
processing such as distortion correction and peripheral light amount correction.

[Background Technology]
[0002]
In general, image recording devices that perform image processing on read image data and record it perform
various image processing on the image data before recording.
Various types of image processing include distortion aberration correction, peripheral light amount correction,
and the like. Conventional distortion aberration correction processing methods include the table lookup method, which
calculates the lens distortion rate based on the focal length and zoom position (See Patent Document 1).
Further, as a peripheral light amount correction processing method, correction processing using the Cosine Fourth
Law, which is generally known as a light attenuation rate, is known (see, for example, Patent Document 2).
In addition, in other conventional image processing systems, images are sent from a recording device to a
processing device, and image processing such as distortion aberration correction and peripheral light amount
correction is performed using additional data. Furthermore, a technique has been proposed in which a processed image
is sent from an image processing device to an image recording device for recording.
Further, in Patent Document 1, multiple sets of corresponding observation points are detected from multiple
images containing a common pattern taken from a single point using an imaging device such as a digital camera, and
the angle of those observation points with respect to the optical axis of the imaging system of the imaging device is
calculated. Parameters for distortion correction for the image are estimated based on the obtained angle information.
In addition, Patent Document 2 includes a manual aperture control means for controlling the aperture value of the
image capture lens system, a correction filter that is provided in the image capture lens system and that can variably
control the density that acts near the center of the image circle, and a filter control means for controlling the correction
filter in conjunction with the aperture control means to correct a decrease in peripheral light amount due to a decrease
in aperture efficiency near the open aperture.
[Patent Document 1] Japanese Unexamined Patent Application No.: 1997-294225
[Patent Document 2] JP3461061

[Patent Disclosure]

[Problem to be Resolved by Invention]

[0003]

However, the conventional method described above has the disadvantage that processing data must be transmitted
and received between devices, making the processing complicated. In other words, the process of transferring image
data from the image recording device to the image processing device is time-consuming because the image processing
device selects and transfers the image file and processing software.

The present invention has been made to solve the above-mentioned conventional problems, and its purpose is to
provide an image recording device that can automatically and easily perform image processing such as distortion
aberration correction and peripheral light amount correction.

[Means for Resolving the Problem]

[0004]

In order to achieve the above object, the invention according to Claim 1 is an image recording device for
processing and recording read image data, comprising: an image generation means for obtaining the image data; an
image processing means that performs image processing based on processing information sent together with the image
data from the image generation means; and a recording means for recording image data subjected to image processing
by the image processing means on the recording medium.

The Invention according to Claim 2 is an image recording device for processing and recording read image data,
comprising: an image generation means for obtaining the image data; an image processing means that performs image
processing based on processing information sent together with the image data from the image generation means; and
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a printing control means for controlling the image data subjected to image processing by the image processing means
to be printed and output.

The invention according to Claim 3 is the image recording device according to Claim 1 or Claim 2, wherein the
image recording device includes a selection means for selecting the processing information.

The invention according to Claim 4 is the image recording device according to Claim 1 or Claim 2, wherein the
processing information is distortion aberration information at the time of image generation, and the image processing
means performs distortion aberration correction information based on the distortion aberration information.

The invention according to Claim 5 is the image recording device according to Claim 1 or Claim 2, wherein the
processing information is peripheral light amount information at the time of image generation, and the image
processing means performs peripheral light amount correction processing based on the peripheral light amount
information.

The invention according to Claim 6 is the image recording device according to Claim 1 or Claim 2, wherein the
processing information is a lens type, a focal length, and a zoom position at the time of image generation, and the
image processing means performs distortion aberration correction processing based on the lens type, focal length, and
zoom position at the time of image generation.

The invention according to Claim 7 is the image recording device according to Claim 1 or Claim 2, wherein the
processing information is a lens type, a focal length, and a zoom position at the time of image generation, and the
image processing means performs peripheral light amount correction processing based on the lens type, focal length,
and zoom position at the time of image generation.

The invention according to Claim 8 is the image recording device according to Claim 1 or 2, wherein the
processing information is a correction processing type and a correction value for the generated image, and the image
processing means performs a correction process on the generated image based on a correction process type and a
correction value.

[Effect of Invention]

[0005]

According to the present invention, the image processing means performs image processing based on the
processing information sent together with the image data from the image generation means, and the image data
subjected to the image processing is recorded on the recording medium. Therefore, image processing such as distortion
correction and peripheral light amount correction can be performed automatically and easily.

[Best Mode for Carrying Out the Invention]

[0006]

Embodiments of the present invention will be described in detail below with reference to the accompanying
drawings.

FIG. 1 is a schematic configuration diagram of a first embodiment of an image recording device according to the
present invention. As shown in FIG. 1, the digital camera as an image recording device is composed of the following:
lens 1, mechanical mechanism 2 including autofocus, CCD (charge coupled device) 3, CDS (correlated double
sampling) circuit 4, A/D converter 5, digital signal processing circuit 6, CPU 7, ROM 8, RAM 9, memory card 10,
memory card I/F 10a, LCD 11, image compression/expansion circuit 12, driver 13, SG 14, operation unit 15, image
display control circuit 16, image display memory 17, communication I/F 18, built-in memory 19, and the like.

Here, the lens unit consists of a mechanical mechanism 2 that includes a lens 1, an autofocus (AF), an aperture,
and a filter, and the mechanical shutter of mechanical mechanism 2 blocks light when reading out the charge
accumulated in the CCD type image sensor.

The CCD 3 is a circuit that converts the video input through the lens unit into an electrical signal (analog image
data), and the CDS circuit 4 is a circuit for reducing noise for the CCD type image sensor. Further, the A/D converter
5 converts analog image data input from the CCD 3 via the CDS circuit 4 into digital image data. That is, the output
signal of the CCD 3 is converted into a digital signal by the A/D converter 5 via the CDS circuit 4 at an optimal
sampling frequency (for example, an integral multiple of the subcarrier frequency of the NTSC signal).

Further, the digital signal processing circuit 6 divides the image data input from the A/D converter 5 into color
difference data and luminance data, and performs various processing, correction, and data processing for image
compression/decompression. The image compression/decompression circuit 12 performs orthogonal transformation
and inverse orthogonal transformation, which are part of the JPEG-compliant image compression/decompression
process, as well as Huffman encoding and Huffman decoding, which are part of the JPEG-compliant image
compression/decompression process, for example.
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ROM 8 stores programs and data necessary for program execution, and RAM 9 temporarily stores data processed
by CPU 7. Compressed image data is stored in the memory card 10 and built-in memory 19 as an image data file.

The image display control circuit 16 displays monitor images and playback images on the LCD 11, and displays
the status of the digital still camera, such as the set mode and error display.

The operation unit 15 includes buttons for selecting functions, instructing image capture, and performing various
other settings from the outside. Examples include release button, zoom key, mode dial, strobe button, and macro
button, which are generally used during image capture, and menu keys that display guidance on the screen and operate
to realize functions, up/down/left/right cursor keys, ENTER key, CANCEL key, SELECT key, and a power button to
turn the power on and off. Each button may also have different functions for each operating mode, such as during
shooting, playback, and communication.

The CPU 7, in accordance with the control program stored in the ROM 8§ and instructions from the operation unit
15 using the image capture program in the control program, controls the operation of each part of the digital still
camera and processes image data using the image processing program within the control program. For example, the
CPU 7 controls the recording operation of image data on the memory card 10, controls the playback operation of
image data files recorded on the memory card 10, performs image data combining processing, image data correction
processing, and the like. That is, the CPU 7 has functions such as image generation means (image capture means),
playback control means, notification means, and image processing means.

The image display memory 17 stores a plurality of planes, and image display control performs composite display
by overlapping each plane. During overlapping, display position, display magnification, luminance, transparency
attributes, and the like are controlled for each plane.

[0007]

Next, the structure of data processed by the image recording device shown in FIG. 1 will be explained.

FIG. 2 is a diagram showing an example of the structure of data processed by the image recording device in FIG.
1. FIG. 3 is an explanatory diagram showing a more detailed data structure processing process.

As shown in FIG. 2, various data (data | - data N) are added to the image data as processing information. In this
case, the processing information stored includes, for example, information related to lens characteristics (that is,
information related to distortion in the case of curvature aberration correction), and information related to peripheral
light amount as information related to peripheral light amount correction.

Also, as shown in FIG. 3, if the lens type is added to data 1, the focal length at the time of shooting to data 2, and
the zoom position to data 3 and a table 20 of correction values for distortion and peripheral light amount consisting of
focal length and zoom position for each lens is prepared in advance, using the image correction processing program
21, the CPU 7 determines a correction value table based on the lens type, determines a correction value based on the
zoom position and focal length, and obtains corrected image data 22 according to the correction value. That is, image
processing can be selected by selecting various considerations (data 1 - data N) as desired.

This makes it possible to record data that has been subjected to distortion correction processing using the
distortion aberration information on the generated image data, or to record data that has undergone peripheral light
amount correction processing using the peripheral light amount information.

Additionally, depending on the lens type, focal length, and zoom position information, it is possible to record data
that has been subjected to distortion aberration correction processing or to record data that has undergone peripheral
light amount correction processing on the generated image data.

[0008]

Next, the relationship between the image capture operation and the image processing operation will be explained
with reference to FIG. 4.

According to the first embodiment of the present invention, when the release button is pressed and the image
capture program is started, image data is generated and this image data is passed along with processing information
to an image processing program. When a predetermined correction process is completed based on the processing
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information, the corrected image data is passed to the image capture program and recorded on the memory card 10.

Furthermore, in the image recording device according this embodiment, the CPU 7 forms an image generation
means by controlling each part of the device according to the image capture program, and forms the image processing
means by controlling each part of the device according to the image processing program.

FIG. 4 is a flowchart showing the relationship between the image capture operation and the image processing
operation in the image recording device of FIG. 1. It should be noted that the image processing program and the image
capture program are to be executed by the CPU 7.

When both the image processing program and the image capture program start operation, they determine whether
or not image capture has started (Step 101 and Step 201), and then determine whether there is any processing for each
(Step 102 and Step 202). If the image capture program determines that processing is required (YES in step 202),
processing information and image data are passed to the image processing program (step 203).

The image processing program receives the processing information and image data sent to the image processing
program (Step 103), performs image processing on the image data based on the processing information (Step 104),
and passes the processed image data to the image capture program (Step 105).

In the image capture program, after passing the processing information and image data to the image processing
program in Step 203, it determines whether or not it is waiting for processing (Step 204), and if it is determined that
it is waiting for processing (YES in Step 204), the processed image data sent to the image capture program is received
(Step 205), and the processed image data is recorded in a file, that is, the memory card 10 (Step 206).

In this way, image processing such as distortion aberration correction and peripheral light amount correction can
be performed automatically and easily using the processing information added to the image data.

[0009]

Next, a second embodiment of the image recording device according to the present invention will be described.

FIG. 5 is a schematic configuration diagram of a second embodiment of a dramatic image recording device
according to the present invention.

As shown in FIG. 5, the MFP (multi-function printer) serving as the image recording device is comprised of the
following: CPU 30, which carries out the processing using the program; ROM 31, which stores programs and fonts;
RAM 32, which temporarily stores print data and video data converted to print patterns; a host I/F 33 that connects a
host machine such as a PC; an operation panel 34 and a panel control unit 35 for performing control operation switch
interface operations; a printer unit 36 and a printer I/F 37 that perform printing operations; a scanner unit 38, a scanner
I/F 39, and the like that perform scanning operations. It may also be equipped with a facsimile controller, memory
card interface, USB port for directly connecting a digital camera, and the like.

Next, the structure of data processed by the image recording apparatus shown in FIG. 5 will be explained.

FIG. 6 is an explanatory diagram showing the processing of the data structure processed by the image recording
device of FIG. 5.

As shown in FIG. 6, processing information is added to the image data. In this case, the processing information
includes, for example, the processing type of distortion aberration correction, the correction value related to distortion,
the processing type of peripheral light amount correction, and the correction value related to the peripheral light
amount. Therefore, the image correction processing program 21 causes the CPU 30 to perform distortion aberration
correction processing and peripheral light amount correction processing and corrected image data 23 is obtained
through the correction process. That is, image processing can be selected by selecting various data as desired. This
makes it possible to record data that has been subjected to correction processing based on the correction processing
type and correction value for the generated image.

Furthermore, the processing information described in the first embodiment of the present invention may be
applied to the second embodiment. Conversely, it is also possible to apply the processing information described in the
second embodiment to the first embodiment.

[0010]

Next, the relationship between the print control operation and the image processing operation will be explained
with reference to FIG. 7.
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According to the second embodiment of the present invention, when the print start button is pressed and the print
control program is started, image data is generated, and this image data is passed along with processing information
to the image processing program. Further, when a predetermined process is completed based on the processing
information, the processed image data is handed over to a print control program, and a printing operation is performed.

It should be noted that each part of the device operates based on the control of the CPU 30 according to the print
control program, thereby forming a stamp control means. Each part of the device operates under the control of the
CPU 30 according to an image processing program, thereby forming an image processing means.

FIG. 7 is a flowchart showing the relationship between print control operations and image processing operations
in the image recording device of FIG. 5. It should be noted that the image processing program and print control
program are to be executed by the CPU 30.

First, when the image processing program and print control program start operating, whether or not a scanning
operation has started (Steps 301 and 401) and whether or not each process is to be performed (Steps 302 and 402) are
determined. If the print control program determines that processing is required (YES in Step 402), processing
information and image data are passed to the image processing program (Step 403).

The image processing program receives the processing information and image data sent to the image processing
program side (Step 303), performs image processing on the image data based on the processing information (Step
304), and passes the processed image data to the print control program (Step 305).

In the print control program, after passing the processing information and image data to the image processing
program in Step 403, whether or not it is waiting for processing (Step 404) is determined, and if it is determined that
it is waiting for processing (YES in Step 404), the processed image data sent to the print control program side is
received (Step 405), and the processed image data is sent to the printer unit 36 for printing (Step 406).

In this way, as in the case described above, image processing such as distortion aberration correction and
peripheral light amount correction can be automatically and easily performed using the processing information added
to the image data.

It should be noted that in this embodiment, a digital camera and an MFP are used as examples of image recording
devices. However, this is just an example, and the present invention is also applicable to image forming devices such
as copying machines, printers, FAX, and the like.

[Brief Explanation of Drawings]

[0011]

[FIG. 1] is a schematic configuration diagram of a first embodiment of an image recording device according
to the present invention.
[FIG. 2] is a diagram showing an example of the structure of data processed by the image recording device
in FIG. 1.
[FIG. 3] is an explanatory diagram showing a more detailed data structure processing process of the data
processed by the image recording device in FIG. 1.
[FIG. 4] is a flow chart showing the relationship between the image capture operation and the image
processing operation in the image recording device shown in FIG. L.
[FIG. 5] is a schematic configuration diagram of a second embodiment of an image recording device
according to the present invention.
[FIG. 6] is an explanatory diagram showing the processing process of the data structure processed by the
image recording device in FIG. 5.
[FIG. 7] is a flowchart showing the relationship between print control operations and image processing
operations in the image recording device shown in Figure 5.

[Explanation of Symbols]

[0012]

1...Iens, 2...mechanical mechanism, 3...CCD, 4...CDS circuit, 5...converter, 6...digital signal processing circuit,
7..CPU, 8..ROM, 9...RAM, 10...memory card, 11...LCD, 12...image compression/decompression circuit, 13...driver,
14...SG, 15...operation unit, 16...image display control circuit, 17...image display memory, 19...built-in memory, 20...
correction value table, 21...image correction processing program, 22...corrected image data, 23... corrected image data,
30...CPU, 31..ROM, 32..RAM, 34...operation panel, 35...panel control unit, 36...printer unit, 38...scanner unit
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[FIG. 7]
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[Document Name] Abstract

[Abstract]

[Problem] Provide an image recording device capable of automatically and easily performing image
processing, such as distortion aberration correction, peripheral light amount correction, and the like.

[Solution] An image recording device for performing image processing of read image data, comprising: an

image generation means for obtaining the image data; an image processing means for processing the image data
according to the processing information; a recording means for recording the image data in the recording medium,
and having the following structure: the image data and processing information is sent from the image generation means
to the image processing means; the image data is processed based on the processing information in the image
processing means; image data in which image processing was carried out is sent from the image processing means to
the image generation means, and image data in which image processing was carried out in the image generation means
is recorded in the recording medium.

[Selected Drawing] FIG. 4
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