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(57) [Abstract]

[Problem to Be Solved] To prevent degradation of image S g ﬂ S

quality during reproduction and printing, which is —
affected by the optical characteristics of the optical lens.
[Means for Solving the Problem] In an electronic still
camera comprising an image capture element 2 that
receives the object image formed by the optical lens 1 and ot e
then outputs an image signal, an A/D converter 3 that
converts the image signal into digital data, a buffer CPU ROM
memory 4 that temporarily stores the digital data, an
encoder 7 that compresses the digital data, and a memory

Optical [1"";‘5:2 AD Bufer
lens a converter memory | g S
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pack 8 that records the compressed digital data, the CPU 9 5
9 reads the optical characteristic data of the optical lens 1
recorded in the ROM 6 and corrects the digital data
before the aforesaid data compression based on the
optical characteristic data in the arithmetic operation

circuit 5.



[Scope of patent claims]

[Claim 1] An electronic still camera, which is equipped with
an optical lens; an image capture element that receives the object
image formed by the optical lens and then outputs an image
signal; an analog-to-digital converter that converts the image
signal into digital data; a buffer memory in which the digital data
is written; a memory in which the optical characteristic data of
the aforesaid optical lens is stored; an arithmetic operation unit
that corrects the aforesaid digital data using the optical
characteristic data; an encoding unit that compresses the
corrected data; and a removable storage medium in which the
compressed digital data is stored.

[Claim 2] An electronic still camera, which is equipped with
an optical lens; an image capture element that receives the object
image formed by the optical lens and then outputs an image
signal; an analog-to-digital converter that converts the image
signal into digital data; a memory in which the optical
characteristic data of the aforesaid optical lens is stored; an
encoding unit that compresses the aforesaid digital data; and a
removable storage medium on which the aforesaid optical
characteristic data and compressed digital data are stored.
[Claim 3] An electronic still camera as described in Claim 1
or 2, wherein the optical characteristic data of the aforesaid
optical lens is at least one of the peripheral light amount
reduction data or the aberration data.

[Claim 4] A reproducing device, which is equipped with

a 1st data processing unit consisting of a decoding unit that can
read data from the storage medium in which the compressed
digital data pertaining to the image signal corrected using the
optical characteristic data of an optical lens is recorded and also
performs decompression of the data, a buffer memory into
which the decompressed data is written, and a digital-to-analog
converter that converts digital data from the buffer memory into
analog data for output;

a 2nd data processing unit consisting of a decoding unit that can
read data from the storage medium in which the optical
characteristic data of the optical lens and the compressed digital
data of the image signal are recorded and also performs
decompression of the data, an arithmetic operation unit that
corrects the decompressed image digital data using optical
characteristic data, a buffer memory in which the corrected data
is written, and a digital-to-analog converter that converts digital
data from the buffer memory to analog data for output;

and a switching unit for switching to either the aforesaid 1st data
processing unit or 2nd data processing unit, depending on the
data recorded in the storage medium.

[Claim 5] A reproducing device as described in Claim 4,
which is equipped with a display unit that receives data from the
aforesaid digital-to-analog converter and then reproduces
images.

[Claim 6] A reproducing device as described in Claim 4,
wherein the optical characteristic data of the aforesaid optical
lens is characterized by being at least one of the peripheral light
amount reduction data or the aberration data.

[Claim 7] A printing device, which is equipped with a 1st data
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processing unit consisting of a decoding unit that can read data
from the storage medium in which the compressed digital data
pertaining to the image signal corrected using the optical
characteristic data of an optical lens is recorded and performs
decompression of the data, a buffer memory into which the
decompressed data is written, and a print processing unit that
processes the image data based on data from the buffer memory;
a 2nd data processing unit consisting of a decoding unit that can
read data from the storage medium in which the optical
characteristic data of the optical lens and the compressed digital
data of the image signal are recorded and performs
decompression of the data, an arithmetic operation unit that
corrects the decompressed image digital data using optical
characteristic data, a buffer memory in which the corrected data
is written, and a print processing unit that processes image data
based on data from the buffer memory;
and a switching unit for switching to either the aforesaid 1st data
processing unit or 2nd data processing unit, depending on the
data recorded in the storage medium.
[Claim 8] A printing device as described in Claim 7, wherein
the aforesaid print processing unit performs ink data generation
control through color conversion, tone control, or uneven
density correction control.
[Claim 9] A printing device as described in Claim 7, wherein
the optical characteristic data of the aforesaid optical lens is at
least one of the peripheral light amount reduction data or the
aberration data.
[Detailed explanation of the invention]
[0001]
[Applicable field in the industry] This invention relates to an
electronic still camera for converting photographed images into
digital data and recording the digital data in a storage medium,
a reproducing device for reproducing photographed images
from the storage medium in which the images were
photographed and recorded by the electronic still camera, and a
printing device for printing out the photographed images.
[0002]
[Conventional technology] Conventionally, the optical lens
provided in a conventional electronic still camera exhibits a
characteristic that the amount of light at the periphery of the lens
is reduced compared to the center of the lens, and also has
aberrations such as spherical aberration, coma aberration, and
chromatic aberration.
[0003]
[Problems to be solved by the invention] The peripheral light
amount reduction and aberration of the aforesaid optical lenses
cause the image quality of the captured image to degrade due to
uneven density, blurred colors, and reduced sharpness of the
image, which is a problem for obtaining a reproduced image
with high image quality.
[0004] The purpose of this invention is to provide an electronic
still camera, reproducing device and printing device that can
prevent degradation of image quality due to optical
characteristics such as peripheral light amount reduction and
aberration of the optical lens, etc.
[0005]
[Means for solving the problems] In order to achieve the
aforesaid purpose, the electronic still camera of this invention
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has a characteristic that it is equipped with an optical lens; an
image capture element that receives the object image formed by
the optical lens and then outputs an image signal; an analog-to-
digital converter that converts the image signal into digital data;
a buffer memory in which the digital data is written; a memory
in which the optical characteristic data of the aforesaid optical
lens is stored; an arithmetic operation unit that corrects the
aforesaid digital data using the optical characteristic data; an
encoding unit that compresses the corrected data; and a
removable storage medium on which the compressed digital
data is stored.
[0006] In addition, it has the characteristic that it is equipped
with an optical lens; an image capture element that receives the
object image formed by the optical lens and then outputs an
image signal; an analog-to-digital converter that converts the
image signal into digital data; a memory in which the optical
characteristic data of the aforesaid optical lens is stored; an
encoding unit that compresses the aforesaid digital data; and a
removable storage medium on which the aforesaid optical
characteristic data and compressed digital data are stored.
[0007] In addition, it has the characteristic that the optical
characteristic data of the aforesaid optical lens is at least one of
the peripheral light amount reduction data or the aberration data.
[0008] The reproducing device of this invention has the
characteristic that it is equipped with a Ist data processing unit
consisting of a decoding unit that can read data from the storage
medium on which the compressed digital data pertaining to the
image signal corrected using the optical characteristic data of an
optical lens is recorded and also performs decompression of the
data, a buffer memory into which the decompressed data is
written, and a digital-to-analog converter that converts digital
data from the buffer memory into analog data for output; a 2nd
data processing unit consisting of a decoding unit that can read
data from the storage medium on which the optical characteristic
data of the optical lens and the compressed digital data of the
image signal are recorded and also performs decompression of
the data, an arithmetic operation unit that corrects the
decompressed image digital data using optical characteristic
data, a buffer memory in which the corrected data is written, and
a digital-to-analog converter that converts digital data from the
buffer memory to analog data for output; and a switching unit
for switching to either the aforesaid 1st data processing unit or
2nd data processing unit, depending on the data recorded on the
storage medium.
[0009] In addition, it has the characteristic that it is equipped
with a display unit that receives data from the aforesaid digital-
to-analog converter and then reproduces images.
[0010] In addition, it has the characteristic that the optical
characteristic data of the aforesaid optical lens is at least one of
the peripheral light amount reduction data or the aberration data.
[0011] The printing device of this invention has the
characteristic that it is equipped with a Ist data processing unit
consisting of a decoding unit that can read data from the storage
medium on which the compressed digital data pertaining to the
image signal corrected using the optical characteristic data of an
optical lens is recorded and also performs decompression of the
data, a buffer memory into which the decompressed data is
written, and a print processing unit that processes image data
based on data from the buffer memory; a 2nd data processing
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unit consisting of a decoding unit that can read data from the
storage medium on which the optical characteristic data of the
optical lens and the compressed digital data of the image signal
are recorded and also performs decompression of the data, an
arithmetic operation unit that corrects the decompressed image
digital data using optical characteristic data, a buffer memory in
which the corrected data is written, and a print processing unit
that processes image data based on data from the buffer
memory; and a switching unit for switching to either the
aforesaid 1st data processing unit or 2nd data processing unit,
depending on the data recorded on the storage medium.
[0012] In addition, it has the characteristic that the aforesaid
print processing unit performs ink data generation control
through color conversion, tone control, or uneven density
correction control.
[0013] In addition, it has the characteristic that the optical
characteristic data of the aforesaid optical lens is at least one of
the peripheral light amount reduction data or the aberration data.
[0014]
[Action] In an electronic still camera with the aforesaid
configuration, the digital data obtained by analog-to-digital
conversion of the image signal output from the image capture
element that receives the object image formed by the optical lens
is written into buffer memory, and the said digital data is then
corrected using optical characteristic data, such as correction
data for the peripheral light amount reduction characteristic of
the aforesaid optical lens or correction data for aberration, etc.
The corrected data is compressed by the encoding unit and then
recorded on a storage medium such as an IC card, etc.
[0015] In addition, the digital data obtained by analog-to-digital
conversion of the image signal output from the image capture
element that receives the object image formed by the optical lens
is compressed by the encoding unit and recorded on the storage
medium, and at the same time, the optical characteristic data of
the aforesaid optical lens is also recorded on the storage medium.
[0016] Furthermore, in order to handle both storage media on
which image data is recorded by two different data recording
methods, the reproducing device of this invention decodes and
decompresses the digital image data in the 1st data processing
unit. It then stores the decompressed data in the buffer memory,
converts it into an analog image signal, and subsequently
outputs it. In the 2nd data processing unit, the digital image data
is decoded and decompressed, and the decompressed data is
corrected using the optical characteristic data of the optical lens
stored on the storage medium. The corrected data is temporarily
stored in the buffer memory, then converted into analog image
signals and output to a display unit such as a CRT, etc. The
aforesaid 1st data processing unit and 2nd data processing unit
are selected and used according to the data recording method in
the storage medium.
[0017] Furthermore, in order to handle both storage media on
which image data is recorded by two different data recording
methods, the printing device of this invention decodes and
decompresses the digital image data in the 1st data processing
unit, stores the decompressed data in buffer memory, and
performs image data processing such as ink data generation,
tone control, or uneven density correction control. In the 2nd
data processing unit, the digital image data is decoded and
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decompressed, and the decompressed data is then processed
using the optical characteristic data of the optical lens stored in
the storage medium. The corrected data is temporarily stored in
the buffer memory, then the aforesaid image data processing is
performed, and the data is output to the printer engine unit, etc.
The aforesaid st data processing unit and 2nd data processing
unit are selected and used according to the data recording
method in the storage medium.
[0018]
[Embodiments] The embodiments of this invention will be
explained below with reference to the figures.
[0019] Fig. 1 shows a block diagram of the key components of
the Ist embodiment of the electronic still camera of this
invention. 1 is an optical lens; 2 is an image capture element that
receives an object image formed by the optical lens 1 and then
outputs an image signal; 3 is an analog-to-digital (A/D)
converter that converts the image signal from image capture
element 2 into digital data; 4 is a buffer memory in which the
aforesaid digital data is written; 5 is an arithmetic operation
circuit that receives data from the read-only memory (ROM) 6
(to be described later) and performs data arithmetic operation
processing; 7 is an encoder that performs data compression
processing; 8 is a memory pack (such as an IC card) that can be
removed from the camera body and is the storage medium on
which the compressed data is recorded; and 9 is a CPU (central
processing unit for arithmetic operation) that controls each of
the aforesaid units.
[0020] The aforesaid ROM 6 records the optical characteristic
data of the aforesaid optical lens 1, such as peripheral light
amount decrease (reduction) characteristic data, aberration data,
or their correction data. The peripheral light amount decrease
characteristic of an optical lens is generally as shown in Fig. 2,
where the light amount decreases from the center of the lens to
the periphery.
[0021] Thus, as shown in Fig. 3, the photographing screen is
divided into m X n blocks, and the difference between the light
amount a at the center of the lens (see Fig. 2) and the light
amount by, in the m % n blocks (cmn = a - bmn) obtained from the
aforesaid peripheral light amount decrease characteristic is
calculated and recorded in advance as matrix data in the ROM 6
corresponding to each block as peripheral light amount decrease
correction data (ci tO Cmn).
[0022] In the aforesaid lst embodiment, the object image
formed on the image capture element 2 by the optical lens 1 is
photoelectrically converted by the image capture element 2 and
then output as an analog image signal. This analog image signal
is converted to digital data by the A/D converter 3 and stored in
the buffer memory 4.
[0023] Here, the CPU 9 reads the peripheral light amount
decrease correction data from the ROM 6, and then reads the
digital data from the buffer memory 4. The digital data is then
corrected based on the aforesaid correction data in the arithmetic
operation circuit 5. The corrected data is compressed by the
encoder 7 and then recorded in the memory pack 8. Therefore,
in the memory pack 8, the captured image data is recorded in a
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state in which the impact of the peripheral light amount decrease
characteristic of the optical lens 1 is eliminated.
[0024] In addition, in case the aberration data is recorded in the
aforesaid ROM 6 as the optical characteristic data of the optical
lens 1, the data is read from the ROM 6 to correct the digital data
based on the aberration correction data in the arithmetic
operation circuit 5. The corrected data is compressed by the
encoder 7 and then recorded in the memory pack 8. Therefore,
the captured image data after eliminating the impact of
aberration characteristics is recorded in the aforesaid memory
pack 8 as described above.
[0025] Fig. 4 shows a block diagram of the key components of
the 2nd embodiment of the electronic still camera of this
invention. 10 is an optical lens; 11 is an image capture element;
12 is an A/D converter; 13 is an encoder; 14 is a memory pack;
15 is a ROM; 16 is a CPU; and the basic functions of each of
these units are the same as those of the same name in the
aforesaid 1st embodiment.
[0026] In the aforesaid 2nd embodiment, the object image
formed on the image capture element 11 by the optical lens 10
is photoelectrically converted by the image capture element 11
and then output as an analog image. This analog image signal is
converted to digital data by the A/D converter 12, further
compressed by the encoder 13, and stored in the memory pack
14. Then, the CPU 16 reads the peripheral light amount decrease
correction data or aberration correction data from the ROM 15
and records it in the memory pack 14.
[0027] Therefore, in this 2nd embodiment, using the peripheral
light amount decrease correction data or aberration correction
data recorded in memory pack 14 during reproduction of the
photographed image, it will be possible to obtain image data in
which the impact of the peripheral light amount decrease
characteristic or the aberration characteristic is eliminated.
[0028] Fig. 5 is a block diagram showing the key components
of one embodiment of the reproducing devices of this invention.
20 is a decoder that decompresses data; 21 is an arithmetic
operation circuit that performs data arithmetic operation
processing; 22 is a buffer memory; 23 is a digital/analog (D/A)
converter; 24 is an image monitor that is a display unit such as
a CRT; and 25 is a CPU that reads data from the memory packs
8 and 14, which are recorded by the electronic still camera in the
aforesaid 1st and 2nd embodiments, and controls each of the
aforesaid units.
[0029] Furthermore, 26 is a switching unit that switches circuits
to select and use either the 1st data processing unit 30 consisting
of the aforesaid decoder 20, buffer memory 22, and D/A
converter 23, or the 2nd data processing unit 31 consisting of the
decoder 20, arithmetic operation circuit 21, buffer memory 22,
and D/A converter 23.
[0030] In Fig. 5, in case of installing a memory pack 8, in which
the photographed images by the camera of the aforesaid st
embodiment were recorded, the switching terminal 26a of the
switching unit 26 is brought into contact with the contact point
a so that the 1st data processing unit 30 can be used.
[0031] In this 1st data processing unit 30, the CPU 25 reads
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digital data with the aforesaid peripheral light amount decrease
correction or aberration correction from the memory pack 8.
This digital data is decompressed by the decoder 20, stored in
the buffer memory 22, converted to analog data by the D/A
converter 23, and then sent to the image monitor 24 as an image
reproduction signal.
[0032] In addition, in case of installing a memory pack 14, in
which the photographed images by the camera of the aforesaid
2nd embodiment were recorded, the switching terminal 26a of
the switching unit 26 is brought into contact with the contact
point b so that the 2nd data processing unit 31 can be used.
[0033] In this 2nd data processing unit 31, the CPU 25 reads
digital data pertaining to the image signal and peripheral light
amount decrease correction data or aberration correction data
from the memory pack 14. The digital data is decompressed by
the decoder 20, corrected by the arithmetic operation circuit 21
based on the aforesaid correction data, stored in the buffer
memory 22, and converted to analog data by the D/A converter
23, and then sent to the image monitor 24 as an image
reproduction signal.
[0034] In this way, the aforesaid reproducing device can obtain
image reproduction signals in which the impact of the peripheral
light amount decrease characteristic or the aberration
characteristic is eliminated in both types of memory packs 8 and
14 with different data recording states, enabling image
reproduction with high image quality.
[0035] Fig. 6 shows a block diagram of the key components of
the printing device in an embodiment of this invention. 40 is a
decoder that decompresses data; 41 is a buffer memory; 42 is an
arithmetic operation circuit that performs data arithmetic
operation processing; 43 is a print processing circuit that
performs image data processing on the data sent to the printer
unit 44 that actually performs printing (printing text), such as a
printer engine; and 45 is a CPU that reads data from memory
packs 8 and 14 in which data is recorded by the electronic still
camera in the aforesaid 1st and 2nd embodiments, and controls
each of the aforesaid units.
[0036] Furthermore, 46 is a switching unit that switches the
circuit to select and use either the Ist data processing unit 50
consisting of the aforesaid decoder 40, buffer memory 41, and
print processing circuit 43, or the 2nd data processing unit 51
consisting of the decoder 40, buffer memory 41, arithmetic
operation circuit 42, and print processing circuit 43.
[0037] In Fig. 6, in case of installing a memory pack 8, in which
the photographed images by the camera of the aforesaid Ist
embodiment were recorded, the switching terminal 46a of the
switching unit 46 is brought into contact with the contact point
a so that the 1st data processing unit 50 can be used.
[0038] In this st data processing unit 50, the CPU 45 reads
digital data with the aforesaid peripheral light amount decrease
correction or aberration correction from the memory pack 8.
This digital data is decompressed by the decoder 40, stored in
the buffer memory 41, and, based on the data from buffer
memory 41, image data processing such as ink data generation
by color conversion, tone control, and uneven density correction
is performed by the print processing circuit 43, and then the data
is sent to the printer unit 44 as a print control signal.
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[0039] In addition, in case of installing a memory pack 14, in
which the photographed images by the camera of the aforesaid
2nd embodiment were recorded, the switching terminal 46a of
switching unit 46 is brought into contact with contact point b so
that the 2nd data processing unit 51 can be used.
[0040] In this 2nd data processing unit 51, the CPU 45 reads
digital data pertaining to the image signal and peripheral light
amount decrease correction data or aberration correction data
from the memory pack 14. The digital data is decompressed by
the decoder 40, corrected by the arithmetic operation circuit 42
based on the aforesaid correction data, stored in the buffer
memory 41, and, based on the data from the buffer memory 41,
image data processing such as ink data generation by color
conversion, tone control, and uneven density correction is
performed by the print processing circuit 43, and then the data
is sent to the printer unit 44 as a print control signal.
[0041] In this way, the aforesaid printing device can obtain
printing control signals that eliminated the impact of peripheral
light amount decrease characteristic or aberration characteristic
in both types of memory packs 8 and 14, which have different
data recording states, and thus enables printing with high image
quality.
[0042] Moreover, in each embodiment, peripheral light amount
decrease correction data and aberration correction data are
explained as correction data, but it is fine to use at least one of
the two data, and it is also fine to use other correction data
pertaining to the optical characteristic data of the optical lens.
[0043]
[Effects of the invention] As explained above, for the electronic
still camera of this invention, according to the invention
described in Claim 1, the optical characteristic data of the optical
lens is recorded in memory. Based on the optical characteristic
data, the data for the photographed image can be corrected
before recording in the storage medium, and the impact of the
optical characteristics of the optical lens can be eliminated, so it
is made possible to improve the image quality of the reproduced
image.
[0044] According to the invention described in Claim 2, since
the data pertaining to the photographed image and the optical
characteristic data of the optical lens are recorded in the storage
medium, the data pertaining to the photographed image can be
corrected based on optical characteristic data during
reproduction, and the impact of the optical characteristics of the
optical lens can be eliminated, so the image quality of the
reproduced image can be improved.
[0045] Furthermore, according to the invention described in
Claim 4, the reproducing device of this invention can output
reproduced image signals in which the impact of optical
characteristics of the optical lens is corrected according to the
data recording method of both storage media, in which the
photographed images by the electronic still cameras of Claim 1
and 2 were recorded, so the reproduced images with high image
quality can be obtained.
[0046] According to the configuration described in Claim 5, the
aforesaid reproduced image signal enables the display unit to
reproduce images with high image quality.
[0047] Furthermore, according to the invention described in
Claim 7, the printing device of this invention can output print
signals in which the impact of optical characteristics of the
optical lens are corrected, corresponding to the data recording
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method of both storage media, in which images photographed
by the electronic still cameras of Claim 1 and 2 were recorded,
so prints with high image quality can be obtained.
[0048] According to the configuration described in Claim 8, the
print processing unit performs image data processing on the
corrected data. This includes tasks such as ink data generation
control through color conversion, tone control, uneven density
correction control, or a combination of each control, thereby
achieving higher image quality.
[0049] In addition, according to the configurations described in
Claims 3, 6, and 9, using correction data pertaining to peripheral
light amount decrease (reduction) and aberration as optical
characteristics of the aforesaid optical lens, it is possible to
reliably suppress the reduction of image quality during
reproduction and printing that is affected by the characteristics
of the optical lens.
[Brief description of the figures]
[Fig. 1] It is a block diagram showing the key components of the
1st embodiment of the electronic still camera of this invention.
[Fig. 2] It is a characteristic diagram of the peripheral light
amount decrease of an optical lens.
[Fig. 3] It is an explanatory diagram of the matrix data of the
peripheral light amount decrease correction data.

[Fig. 1]
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[Fig. 4] It is a block diagram showing the key components of the
2nd embodiment of the electronic still camera of this invention.
[Fig. 5] It is a block diagram showing the key components of
one embodiment of the reproducing device of this invention.
[Fig. 6] It is a block diagram showing the key components of
one embodiment of the printing device of this invention.
[Description of the reference numerals]
1, 10... optical lens; 2, 11... image capture element; 3, 12... A/D
converter; 4, 22, 41... buffer memory; 5, 21, 42... arithmetic
operation circuit (arithmetic operation unit); 6, 15... ROM; 7,
13... encoder; 8, 14... memory pack (storage medium); 9, 16,
25, 45... CPU; 20, 40... decoder; 23... D/A converter; 24...
image monitor; 26, 46... switching unit; 30, 50... Ist data
processing unit; 31, 51... 2nd data processing unit; 43... print
processing circuit (print processing unit); 44... printer unit.
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