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[Scope of patent claims]

[Claim 1] An interchangeable lens compatible camera,
wherein the difference in distortion between the reference
pattern captured by the camera and the image output obtained
from this camera is corrected by digital signal processors or
other correcting means to obtain a normal image output.
[Claim 2] An interchangeable lens compatible camera as
described in Claim 1, wherein the distortion aberration is
corrected in conjunction with the lens status of the aforesaid
camera's zoom lens drive servo system, etc.

[Claim 3] An interchangeable lens compatible camera as
described in Claim 1 or Claim 2, wherein the aforesaid
camera is equipped with a means of storing correction data
in the lens body of the camera, and the correction data is
transmitted to the camera side when the lens body is mounted
to this camera.

[Detailed description of the invention]

[0001]

[Technical field to which the invention belongs] This
invention relates to an interchangeable lens compatible
camera suitable for use with imaging means such as CCDs
that can be mounted with various types of imaging lenses,
and specifically relates to an interchangeable lens compatible
camera that is designed to correct lens aberrations.

[0002]

[Conventional technology] In conventional image capture
devices such as TV cameras using CCDs, etc., it is
theoretically not possible for image quality such as distortion
of the captured image signal obtained from this image
capture device to occur with CCDs, and the cause of
distortion is largely dependent on the lens of the camera used
for image capture.

[0003]

[Problem to be solved by the invention] Among the image
quality-related factors that are obtained as the output of a
camera through a lens as described above, the lens has a
factor known as Seidel 5 aberrations. To reduce these
aberrations, low-dispersion glass is used for the lens material
and a large number of lenses are combined in order to
improve resolution; in order to eliminate distortion, high-end
electronic field production (EFP) lenses are forced to become
larger and larger. This has forced electronic news gathering
(ENG) cameras, for which lightweight performance is
required, to suffer from various aberrations, including
distortion performance.

[0004] This invention was made to solve the above problem.
The problem to be solved by this invention is to improve the
distortion aberration among the Seidel 5 aberrations, which
is not only related to the weight of the lens but also reveals
whether the image quality is good or bad at first glance. This
invention attempts to solve this problem on the camera side,
independent of the lens. In addition, this invention also
provides a means to compensate for each focal length, since
the distortion aberration changes in relation to the focal
length as the focal length changes during zooming.
Furthermore, the distortion aberration, which shows unique
characteristics when a lens is replaced, will be immediately
corrected for each lens when the lens is attached or detached.
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[0005]

[Means for solving the problems] The interchangeable lens
compatible camera in the first aspect of this invention
corrects the difference in distortion between the reference
pattern 10 captured via the camera 1 and the image output
obtained from the camera 1 using a correcting means 8 such
as digital signal processors (hereinafter referred to as DSP)
to obtain normal image output.

[0006] The interchangeable lens compatible camera in the
second aspect of this invention corrects distortion aberration
in conjunction with the lens status of the drive servo system
5 of the zoom lens of camera 1.

[0007] The interchangeable lens compatible camera in the
third aspect of this invention is mounted with a correction
data storage means 7 in the lens body 2 of the camera 1 and
transmits the correction data to the camera 1 side when the
lens body is mounted on the camera 1.

[0008] According to the first aspect of this invention above,
it is possible to easily correct distortion aberration of a lens
digitally using a DSP in the camera body, and according to
the second aspect of this invention it is possible to correct
distortion aberrations that change in accordance with
changes in focal length, and according to the third aspect of
this invention, it is possible to correct lens distortion
corresponding to the lens when a lens is replaced.

[0009]

[Embodiments of the invention] This invention is explained
below with reference to Fig. 1 and Fig. 2 for interchangeable
lens compatible cameras such as ENG cameras equipped
with CCDs, etc.

[0010] Fig. 1 shows a system diagram of the interchangeable
lens compatible camera of this invention, and Fig. 2 is a
diagram illustrating the distortion aberration of the camera
lens.

[0011] In Fig. 1, 1 shows the camera body. For example,
ENG cameras rarely use a single focal length lens, but almost
all of them use a zoom lens 2.

[0012] In an ENG camera or the like as an imaging means,
the imaging output from the CCD including the camera unit
and a solid-state imaging device such as a CCD is supplied
to CCD block 3, the R, G, and B signals separated into R
(red), G (green), and B (blue) are supplied to amplifier 4B
for R, amplifier 4G for G, and amplifier 4B for B, and after
amplification, the signals are supplied to analog-to-digital
conversion circuits (hereinafter referred to as ADC) 8§,
converted into digital data, and output as video signals for
images at the output terminal 12 via digital signal processors
(DSP) 9, etc., which constitute the signal processing means.

[0013] In this invention, this DSP 9 is used to correct lens
distortion aberrations, and the output signal from DSP 9 is
supplied to Reference Table 7, which consists of a
nonvolatile memory for correction.

[0014] Reference Table 7 outputs the correction value data of
the difference from normal distortion aberration to DSP 9,
which configures closed-loop circuits and applies feedback.



[0015] Furthermore, since the correction value output by the
Reference Table 7 varies depending on the focal length of the
zoom lens 2, etc., for example, the zoom position information
is detected by the zoom position detecting means 6 through
the servo means 5 that servos the zoom lens 2 of the camera
1, converted into a digital signal, and supplied to Reference
Table 7, where the correction values corresponding to each
focal length can be read out. Moreover, in Fig. 1, 11 is
memory such as an erasable ROM like a memory card, etc.,
which will be described later.

[0016] The operation of camera 1 of this invention in the
above configuration is described in detail with the distortion
aberration explanatory diagram in Fig. 2.

[0017] First, as shown in Fig. 1, for example, a reference
pattern 10 such as a crosshatch is captured as a subject with
a lens 2 mounted to a new camera 1.

[0018] The image of the crosshatch digitized by ADC 8
through CCD block 3 and the R, G, B amplifiers 4R, 4G, 4B
from camera 1 should have an ideal pattern 15 as shown in
Fig. 2C. However, for example, when lens 2 is not a single
focal length lens but a zoom lens, the distortion aberration is
not constant, and when the focal length is changed by
zooming, at one focal length where the state of distortion
changes with focal length, the crosshatch image tends to have
a pincushion pattern 13 as shown in Fig. 2A, but when it was
set at another focal length, it may change to a barrel pattern
14 as shown in Fig. 2B. In addition, it is difficult to correct
this aberration, especially with high-power zoom lenses.
[0019] Therefore, DSP 9 corrects the output of ADC 8 to
obtain a normal pattern 15 as shown in Fig. 2C.

[0020] For example, if the x and y values in the x-axis and y-
axis directions at the crosspoint 16 of the crosshatch pattern
13 shown in Fig. 2A are xa and ya, respectively, the DSP 9
supplies the value of each crosspoint 16 of this crosshatch
pattern 13 to Reference Table 7 in the nonvolatile memory
for correction.

[0021] If the values of the x and y crosspoint 16 in the x-axis
and y-axis directions in the crosshatch pattern 15 of Fig. 2C
are xc and yc, respectively, then these xc and yc are stored
for each crosspoint 16 as reference values in Reference Table
7.

[0022] Therefore, the DSP 9 calculates xc - xa and yc - ya at
each crosspoint based on this reference value, detects the
difference between Fig. 2A and Fig. 2C in the X axis and Y
axis at each crosspoint 16, 16... in the X axis and Y axis, and
stores this as the correction value in Reference Table 7 to
correct the pattern 13 in Fig. 2A to a normal pattern like
pattern 15 in Fig. 2C.

[0023] Furthermore, since the correction values stored in
Reference Table 7 vary depending on the focal length of the
mounted lens, as mentioned above, the zoom position can be
determined as an electrical signal by the zoom position
information detection method 6 through the servo method 5
of the motorized zoom, and the correction values
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corresponding to each focal length position can also be stored
in this Reference Table 7. Therefore, for example, if the
distortion aberration changes as shown in Fig. 2B due to
zooming, correction can be applied.

[0024] Although the above configuration describes the case
of a zoom lens, it is also possible to detect changes in the
state of an extender 13, which consists of a variable
magnification lens or the like mounted between the zoom
lens and the camera when a distant subject is to be captured
in a larger size, and apply correction.

[0025] Moreover, the stored contents of the nonvolatile
memory for correction as Reference Table 7 above can be
used as they are during image capture, or they can also be
stored in an erasable ROM such as a memory card shown as
11 in Fig. 1, and then connected to the DSP 9 for use as the
unique correction values of lens 2 at the time of setup of
camera 1.

[0026] In the above configuration, a crosshatch is captured
and stored in Reference Table 7 to correct the state of
distortion aberration for a new replacement lens mounted to
camera 1. That is, when lens distortion correction is
commanded in the camera setup item, zooming starts
automatically, scanning from the long focal length to the
short focal length while performing correction calculations,
and the DSP 9 picks up the intermediate state and corrects it.
Moreover, interpolation operations can be performed by the
DSP 9 without storing detailed data in nonvolatile memory 7
for correction. In Fig. 1, the DSP 7 is responsible for the
correction process, but image distortion correction can also
be performed by controlling the CCD drive clock.

[0027] According to this invention, since such correction
data are lens-specific, the data may also be provided by the
lens manufacturer as an accessory to the lens by electronic
recording means. When using the camera, such lens setup
data may be provided on a medium such as a setup card,
which can be inserted into the camera to eliminate
troublesome setup work such as crosshatch imaging. In
addition, it goes without saying that although the lens is
equipped with a connector for the servo drive, it is also
possible to store lens data in the lens body and transmit the
lens data to the camera body through the connector or by
means of information transmission such as optical signals to
correct the image capture.

[0028]

[Effects of the invention] As mentioned above, this invention
can correct distortion aberration, which is easily noticeable
among lens aberrations, by manipulating the lens inside the
camera, which is effective in reducing the cost of the lens and
the weight of the lens, and this is very effective when applied
to cameras used for news reporting. In addition, the
impression from the end user of the camera is that high
quality images can be obtained at a low total cost, and the



cost can be used to improve the performance of the camera
itself. Furthermore, according to this correction method,
since the correction values are lens-specific, they can be
distributed in the market as lens data integrated with the lens,
and the camera does not necessarily require the setup work
described in this invention, so there is the effect that the
camera setup can be completed immediately by simply
mounting the lens without requiring the camera to go through
the setup process described in this invention.

“
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[Brief description of the invention]

[Fig. 1] This is a system diagram of the interchangeable lens
compatible camera of this invention.

[Fig. 2] This is a distortion aberration explanatory diagram
of the lens used in this invention.

[Description of the reference numerals]

1 ... camera, 2 ... zoom lens, 7 ... Reference table of
nonvolatile memory for correction, 8 ... CCD, 9 ... DSP
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Distortion aberration explanatory diagram
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