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STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

[0003] Not applicable.

FIELD OF THE INVENTION

[0004] The present invention relates to a data processing
method and apparatus and, in particular, discloses a Multi
Artcam System.

[0005] The present invention further relates to the field of
image processing and to user interface mechanisms for
performing image processing.

BACKGROUND OF THE INVENTION

[0006] Recently, in Australia Provisional Patent Specifi-
cation entitled “Image Processing Method and Apparatus
(Art01)” filed concurrently by the present applicant, a sys-
tem has been proposed known colloquially as “Artcam”
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which is a digital camera having an integral printer for
printing out sensed images in addition to manipulations of
the sensed image which are manipulated as a result of the
insertion of a “Artcard” having manipulation instructions
thereon into the camera.

SUMMARY OF THE INVENTION

[0007] Tt is an object of the present invention to provide
for a multi effect system to provide enhanced image effects.

[0008] In accordance with a first aspect of the present
invention, there is provided a camera for creating and
displaying a manipulated image, the camera comprising:

[0009] (a) image capture means configured to capture a
real image and convert it to captured image data;

[0010] (b) input means configured to receive input image
data from a source other than the camera;

[0011] (c¢) image manipulation means configured to
receive the input image data from the input means and
manipulate it to form a manipulated image;

[0012] (d) output means configured to receive the manipu-
lated image from the image manipulation means and to
output the manipulated image from the camera; and

[0013] (e) display means configured to receive the
manipulated image from the image manipulation means and
to display the manipulated image.

[0014] Preferably, the input means is configured to receive
the input image from an input-image-providing camera.

[0015] Preferably, some or all of the input and output
means comprise at least one USB or Firewire port.

[0016] Ina preferred form, the output means is configured
to output the manipulated image to a manipulated-image-
receiving camera.

[0017] Tt is particular preferred that the display means
comprise a printer device, the display means being config-
ured to display the manipulated image by printing it.

[0018] TItis also preferred that the camera further comprise
a storage-device reader configured to read image manipu-
lation instructions stored on a manipulation-instruction stor-
age-device. In this case, it is preferred that the image
manipulation means is configured to generated the manipu-
lated image by manipulating the input image in accordance
with image manipulation instructions received from a
manipulation-instruction storage-device via the storage-de-
vice reader.

[0019] In accordance with a second aspect of the inven-
tion, there is provided a plurality of cameras for creating a
manipulated image, the plurality of cameras including:

[0020] (a) a primary camera, comprising:

[0021] (i) image capture means configured to capture a
real image as a primary captured image;

[0022] (i) image manipulation means configured to
manipulate the primary captured image to form a
primary manipulated image;

[0023] (iii)) image providing means configured to
receive the primary manipulated image from the image
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manipulation means and provide the primary manipu-
lated image to a secondary camera; and

[0024] (b) a secondary camera, comprising:

[0025] (i) image capture means configured to capture a
real image as a secondary captured image;

[0026] (ii) image receiving means configured to receive
the primary manipulated image from the image pro-
viding means of the primary camera; and

[0027] (iii) image manipulation means configured to
receive the primary manipulated image from the image
receiving means and manipulate the primary manipu-
lated image to form a secondary manipulated image.

[0028] Preferably, the secondary camera further comprises
display means configured to receive the secondary manipu-
lated image from the image manipulation means and display
it. More preferably, the display means comprises a printer
device configured to print the secondary manipulated image.

[0029] 1In accordance with a third aspect of the invention,
there is provided a method for forming a manipulated image,
the method comprising the steps of:

[0030] (a) providing a primary camera, the primary cam-
era comprising:

[0031] (i) image capture means;
[0032] (ii) image manipulation means; and
[0033] (iii) image providing means; and

[0034] (b) providing a secondary camera, the secondary
camera comprising:

[0035] (i) image capture means;
[0036] (ii) image receiving means; and

[0037] (iii) image manipulation means, the primary
camera performing the steps of:

[0038] (c) capturing a real image as a captured image
using the image capture means;

[0039] (d) manipulating the captured image using the
image manipulation means to form a primary manipulated
image;

[0040] (e) providing the primary manipulated image to the
secondary camera via the image providing means; and

the secondary camera performing the steps of:

[0041] (f) receiving the primary manipulated image from
the image providing means of the primary camera via the
image receiving means of the secondary camera; and

[0042] (g) manipulating the primary manipulated image
using the image manipulation means to form a secondary
manipulated image.

[0043] In other aspects, the invention comprises manipu-
lated images from primary or secondary cameras, the images
preferably being in printed form,

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] Notwithstanding any other forms which may fall
within the scope of the present invention, preferred forms of
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the invention will now be described, by way of example
only, with reference to the accompanying drawings which:

[0045] FIG. 1 illustrates the form of interconnection of the
preferred embodiment.

DESCRIPTION OF PREFERRED AND OTHER
EMBODIMENTS

[0046] The preferred embodiment is preferably imple-
mented through suitable programming of a hand held cam-
era device such as that described in Australian Provisional
Patent Application entitled “Image Processing Method and
Apparatus (ARTO01)” filed concurrently herewith by the
present applicant the content of which is hereby specifically
incorporated by cross reference.

[0047] The aforementioned patent specification discloses
a camera system, hereinafter known as an “Artcam” type
camera, wherein sensed images can be directly printed out
by an Artcam portable camera unit. Further, the aforemen-
tioned specification discloses means and methods for per-
forming various manipulations on images captured by the
camera sensing device leading to the production of various
effects in any output image. The manipulations are disclosed
to be highly flexible in nature and can be implemented
through the insertion into the Artcam of cards having
encoded thereon various instructions for the manipulation of
images, the cards hereinafter being known as Artcards. The
Artcam further has significant onboard processing power by
an Artcam Central Processor unit (ACP) which is intercon-
nected to a memory device for the storage of important data
and images.

[0048] In the preferred embodiment, multiple Artcams as
described in the aforementioned patent specification are
interconnected via their USB ports so as to provide a
cascading of imaging effects. Through suitable program-
ming of the internal computer portions of each Artcam, a
cascading of imaging effects can be achieved.

[0049] The preferred arrangement is as illustrated in FIG.
1 wherein a series of Artcams, e.g. 2, 3, 4, are interconnected
5 via their USB ports. Each Artcam 2, 3, 4 is provided with
a corresponding Artcard 7, 8, 9 having a suitable image
manipulation program stored thereon. Further, the instruc-
tions for utilisation in a network environment can be pro-
vided on the Artcard 7, 8, 9. The image 10 sensed by the
Artcam 2 is then manipulated by the manipulation program
on Artcard 7 with the result being forwarded 5 to Artcam
device 3 which applies the image manipulation function
provided on Artcard 8 producing a corresponding output
which is forwarded to the next Artcam in the series. The
chained Artcam has been modified so as to have two USB
ports for this purpose. The final Artcam 4 applies its Artcard
manipulation stored on Artcard 9 for producing output 12
which is a conglomeration of each of the previous image
manipulations.

[0050] The arrangement 1 on FIG. 1 thereby provides the
opportunity to apply multiple effects to a single sensed
image. Of course, a number of further refinements are
possible. For example, each Artcam could print out its own
manipulated image in addition to forwarding the image to
the next Artcam in the series. Additionally, splitting of paths
where one Artcam outputs to two different downstream
Artcams which result in different final images being output
could also be provided. Additionally, loops, etc., could be
utilised.
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[0051] It would be appreciated by a person skilled in the
art that numerous variations and/or modifications may be
made to the present invention as shown in the specific
embodiment without departing from the spirit or scope of
the invention as broadly described. The present embodiment
is, therefore, to be considered in all respects to be illustrative
and not restrictive.

Ink Jet Technologies

[0052] The embodiments of the invention use an ink jet
printer type device. Of course many different devices could
be used. However presently popular ink jet printing tech-
nologies are unlikely to be suitable.

[0053] The most significant problem with thermal ink jet
is power consumption. This is approximately 100 times that
required for high speed, and stems from the energy-ineffi-
cient means of drop ejection. This involves the rapid boiling
of water to produce a vapor bubble which expels the ink.
Water has a very high heat capacity, and must be superheated
in thermal inkjet applications. This leads to an efficiency of
around 0.02%, from electricity input to drop momentum
(and increased surface area) out.

[0054] The most significant problem with piezoelectric
ink jet is size and cost. Piezoelectric crystals have a very
small deflection at reasonable drive voltages, and therefore
require a large area for each nozzle. Also, each piezoelectric
actuator must be connected to its drive circuit on a separate
substrate. This is not a significant problem at the current
limit of around 300 nozzles per print head, but is a major
impediment to the fabrication of pagewide print heads with
19,200 nozzles.

[0055] Ideally, the ink jet technologies used meet the
stringent requirements of in-camera digital color printing
and other high quality, high speed, low cost printing appli-
cations. To meet the requirements of digital photography,
new ink jet technologies have been created. The target
features include:

[0056] low power (less than 10 Watts)

[0057] high resolution capability (1,600 dpi or more)

[0058] photographic quality output

[0059] low manufacturing cost

[0060] small size (pagewidth times minimum cross sec-
tion)

[0061] high speed (<2 seconds per page).

[0062] All of these features can be met or exceeded by the
ink jet systems described below with differing levels of
difficulty. 45 different ink jet technologies have been devel-
oped by the Assignee to give a wide range of choices for
high volume manufacture. These technologies form part of
separate applications assigned to the present Assignee as set
out in the table below.

[0063] The ink jet designs shown here are suitable for a
wide range of digital printing systems, from battery powered
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one-time use digital cameras, through to desktop and net-
work printers, and through to commercial printing systems

[0064] For ease of manufacture using standard process
equipment, the print head is designed to be a monolithic 0.5
micron CMOS chip with MEMS post processing. For color
photographic applications, the print head is 100 mm long,
with a width which depends upon the ink jet type. The
smallest print head designed is 1J38, which is 0.35 mm wide,
giving a chip area of 35 square mm. The print heads each
contain 19,200 nozzles plus data and control circuitry.

[0065] Ink is supplied to the back of the print head by
injection molded plastic ink channels. The molding requires
50 micron features, which can be created using a litho-
graphically micromachined insert in a standard injection
molding tool. Ink flows through holes etched through the
wafer to the nozzle chambers fabricated on the front surface
of the wafer. The print head is connected to the camera
circuitry by tape automated bonding.

[0066] Although the invention has been described with
reference to a number of specific examples, it will be
appreciated by those skilled in the art that the invention can
be embodied in many other forms.

1. An interconnected camera system comprising:

a number of cameras interconnected via a data commu-
nications protocol, each camera comprising

an image sensor configured to capture an image;

a card configured to be inserted into the camera , the
card carrying encoded instructions for the manipu-
lation of the captured image; and

a processor configured to manipulate the captured
image in accordance with the encoded instructions.

2. An interconnected camera system as claimed in claim
1, in which the cameras are interconnected with two con-
nectors on each camera so that a plurality of the cameras can
be interconnected in series to provide a cascading of imag-
ing effects.

3. An interconnected camera system as claimed in claim
2, wherein each connector is a USB connector.

4. An interconnected camera system as claimed in claim
2, wherein each card has an image manipulation program
stored thereon.

5. An interconnected camera system as claimed in claim
2, wherein each card has instructions for utilization in a
network environment stored thereon.

6. An interconnected camera system as claimed in claim
2, in which each camera has a printer and is configured to
print out its own manipulated image in addition to forward-
ing the image to the next camera in the series.

7. An interconnected camera system as claimed in claim
2, wherein each camera is configured so that splitting of
paths can be arranged whereby one camera outputs to two
different downstream cameras.



