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DESCRIPTION                                      PRINTING SYSTEM
TECHNICAL FIELD               The present invention relates to a printing
system which sends image  5    data of a still picture, recorded on an
printing unit like a digital camera, to a        printer and prints a
corresponding image on the printer, and, more particularly,        to a
printing system suitable in the case of synthesizing image data of a still
picture, recorded on an printing unit, and pattern data like an
illustration and        printing the synthesized image. 10
BACKGROUND ART               Recently, digital cameras which record images
as digital data that can be        processed by a personal computer are
available on the market as one type of        an image recording apparatus.
This digital camera has a lens and CCD (Charge Coupled Device) for 15
acquiring still pictures, and a liquid crystal display, which serves as a
view finder         at the time of recording still pictures and as a
monitor at the time of reproducing         the recorded still pictures.
A digital image recorded by this digital camera is loaded into a personal
computer and processed by software installed in the personal computer. The
20    processed image is sent to, and printed, by a printer connected to
the personal         computer.               Because such a printing system
requires a personal computer, it         becomes expensive. Complex is an
operation for allowing the personal         computer to process image data,
and it is difficult to easily and quickly print 25    images recorded in a
digital camera.                Recently has therefore been developed a
printing system which can         connect a digital camera to a printer
directly and via no personal computer, 



transfer image data of a still picture to the printer from the digital
camera and         print it. In this printing system, it is the image data
of a still picture, recorded 30    by a digital camera, itself that is to
be printed, and no consideration is given to         insertion of other
data into the image data.                There is an increasing demand of
synthesizing an image, recorded by a         digital camera, with a pattern
like an illustration and printing the resultant image.         In the
conventional printing system which has a digital camera connected
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directly to a printer, however, the printer could do nothing but print an
image         corresponding to image data sent from the digital camera.
The conventional printing system of such a kind could not meet the
aforementioned demand.  5                             DISCLOSURE OF
INVENTION                It is a primary object of the present invention to
provide a printing system         which has an image recording apparatus
(digital camera) connected to a         printing apparatus via no personal
computer and prints an image corresponding         to image data resulting
from synthesizing of image data, recorded by the image 10    recording
apparatus, with pattern data.                It is another object of this
invention to allow an image corresponding to         image data synthesized
with pattern data to be checked before printing in such         a printing
system.                It is a further object of this invention to reduce
the amount of data to be 15    exchanged between an image recording
apparatus and a printing apparatus via         a transfer path in such a
printing system.                It is a still further object of this
invention to provide an image recording 



apparatus and a printing apparatus which are used in such a printing
system.               To achieve the above objects, a printing system
according to the first 20    aspect of this invention comprises an image
recording apparatus (100) having         an image acquiring unit (1-6) for
acquiring image data of a still picture and an         image memory (9) for
storing the image data acquired by the image acquiring         unit (1-6);
and a printing apparatus (200), connected by a transfer path (30) to
the image recording apparatus (100), for printing an image corresponding 25
image data transmitted from the image recording apparatus (100) via the
transfer path (30),               the printing apparatus (200) including:
a pattern data memory (24) for storing pattern data to be synthesized
with image data stored in the image memory (9); and 30            a pattern
transmitting unit (20) for transmitting the pattern data, stored in
the pattern data memory (24), to the image recording apparatus (100),
the image recording apparatus (100) including:               a pattern
receiving unit (12) for receiving the pattern data transmitted        from
the pattern transmitting unit (20);                 WO 98/30020
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a synthesized data generator (12) for synthesizing the pattern data,
received by the pattern receiving unit (12), with the image data stored in
the         image memory (9); and               an image supply unit (12)
for supplying the image data synthesized with  5    the pattern data by the
synthesized data generator (12) to the printing         apparatus (200) via
the transfer path (30).               In the printing system according to
the first aspect, pattern data is sent to 



the image recording apparatus (100) from the printing apparatus (200) and
is        synthesized with image data, stored in the image memory (9), in
the image 10    recording apparatus (100). The image data synthesized with
the pattern data        is supplied to the printing apparatus (200) and a
corresponding image is printed.        This makes it possible to synthesize
a pattern like an illustration into an image        recorded by the image
recording apparatus (100). What is more, as pattern        data is stored
in the pattern data memory (24) In the printing apparatus (200), 15   the
image recording apparatus (100) need not hold pattern data at the time of
recording an image.               A printing system according to the second
aspect of this invention        comprises an image recording apparatus
(100) having an image acquiring unit        (1-6) for acquiring image data
of a still picture, a compressing unit (8) for 20    compressing the image
data acquired by the image acquiring unit (1-6) and an        image memory
(9) for storing the image data compressed by the compressing        unit
(8); and a printing apparatus (200), connected by a transfer path (30) to
the        image recording apparatus (100), for printing an image
corresponding image        data transmitted from the image recording
apparatus (100) via the transfer path 25    (30),               the
printing apparatus (200) including:               a pattern data memory
(24) for storing pattern data to be synthesized        with image data
stored in the image memory (9) in a compressed form; and               a
pattern transmitting unit (20) for transmitting the compressed pattern 30
data, stored in the pattern data memory (24), to the image recording
apparatus        (1 00),               the image recording apparatus (100)
including:               a pattern receiving unit (12) for receiving the
compressed pattern data        transmitted from the pattern transmitting
unit (20);         



WO 98/30020
PCT/JP97/04712                                                4
an expanding unit (8) for expanding the compressed pattern data
received by the pattern receiving unit (12);               a synthesized
data generator (12) for synthesizing the pattern data,        expanded by
the expanding unit (8), with the image data stored in the image  5
memory (9); and               an image supply unit (12) for supplying the
image data synthesized with        the pattern data by the synthesized data
generator (12) to the printing        apparatus (200) via the transfer path
(30).               In the printing system according to the second aspect,
pattern data is 10    sent in a compressed form to the image recording
apparatus (100) from the        printing apparatus (200) and is synthesized
with image data, stored in a        compressed form in the image memory
(9), in the image recording apparatus        (100) after both are expanded.
The image data synthesized with the pattern        data after expansion is
supplied to the printing apparatus (200) and a 15    corresponding image is
printed. This makes it possible to synthesize a pattern        like an
illustration into an image recorded by the image recording apparatus
(100). As pattern data is stored in a compressed form in the pattern data
memory (24) in the printing apparatus (200), it is compressed pattern data
that        is to be supplied via the transfer path (30) to the image
recording apparatus 20    (100) from the printing apparatus (200). It is
thus possible to shorten a        communication time required to supply
pattern data to the image recording        apparatus (100) from the
printing apparatus (200).               The image recording apparatus (100)
may further include a compressing         unit (8) for compressing the
image data synthesized with the pattern data by the 25    synthesized data
generator (12), and may supply the image data compressed         by the
compressing unit (8) to the printing apparatus (200) via the transfer path
(30) from the image supply unit (12). In this case, the printing apparatus
(200)         has an expanding unit (20) for expanding the compressed image
data supplied         from the image supply unit (12), and can print the
image data expanded by the 30    expanding unit (20).               With
this structure, it is compressed image data that is to be supplied via
the transfer path (30) to the printing apparatus (200) from the image
recording 



apparatus (100). It is therefore possible to shorten a communication time
needed to supply image data to the printing apparatus (200) from the image
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recording apparatus (100).               In the printing systems according
to the first and second aspects, the         image recording apparatus
(100) may further include a display unit (19) for         displaying a
still picture corresponding to the image data synthesized with the  5
pattern data by the synthesized data generator (12).               The
provision of this display unit can permit a user to check an image
corresponding to image data synthesized with pattern data before that image
data is printed.               A printing system according to the third
aspect of this invention 10    comprises an image recording apparatus (100)
having an Image acquiring unit         (1-6) for acquiring image data of a
still picture, an image memory (9) for storing         image data
corresponding to a plurality of still pictures acquired by the image
acquiring unit (1-6), a display unit (19) for displaying still pictures
corresponding         to the image data stored in the image memory (9), and
a control unit (12) for 15    controlling the image memory (9) and the
display unit (19) in response to an         external instruction; and a
printing apparatus (200), connected by a transfer         path (30) to the
image recording apparatus (100), for printing an image
corresponding image data transmitted from the image recording apparatus
(100) via the transfer path (30), 20         the printing apparatus (200)
including:               a display instruction unit (23b, 20) for sending a
display instruction signal        for sequentially reading image data
corresponding to a plurality of still pictures 



from the image memory (9) and displaying corresponding still pictures on
the        display unit (19), to the control unit (12) via the transfer
path (30); 25            an image selecting unit (23c, 20) for selecting at
least one of the image         data corresponding to the plurality of still
pictures to be displayed on the display         unit (19) based on an
instruction from the display instruction unit (23b, 20);               a
pattern data memory (24) for storing plural types of pattern data to be
synthesized with image data stored in the image memory (9); 30            a
menu data memory (24) for storing menu data corresponding to a         menu
to be displayed on the display unit (19) for selecting one of the plural
types of pattern data;                a pattern selecting unit (23b, 23c,
20) for selecting desired pattern data         from among the plural types
of pattern data in accordance with the menu                 WO 98/30020
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corresponding to the menu data displayed on the display unit (19); and
a pattern transmitting unit (20) for reading the pattern data, selected by
the pattern selecting unit (23b, 23c, 20) from the pattern data memory (24)
and        transmitting the read pattern data to the image recording
apparatus (100),  5            the image recording apparatus (100)
including:               a pattern receiving unit (12) for receiving the
pattern data transmitted        from the pattern transmitting unit (20);
a synthesized data generator (12) for synthesizing the pattern data,
received by the pattern receiving unit (12), with the image data stored in
the 10    image memory (9); and               an image supply unit (12) for
supplying the image data synthesized with        the pattern data by the
synthesized data generator (12) to the printing 



apparatus (200) via the transfer path (30).               In the printing
system according to the third aspect, when the pattern 15    selecting unit
(23b, 23c, 20) is manipulated to select one of plural types of
pattern data, pattern data is sent to the image recording apparatus (100)
from         the printing apparatus (200). By operating the image selecting
unit (23c, 20),         one of image data corresponding to a plurality of
still pictures stored in the         image memory (9) is selected. The
selected pattern data and image data are 20    synthesized by the
synthesized data generator (12) in the image recording        apparatus
(100). The image data synthesized with the pattern data is supplied
to the printing apparatus (200) and a corresponding image is printed.
Because        pattern data which permits a pattern like an illustration to
be synthesized with        an image recorded by the image recording
apparatus (100) is stored in the 25    pattern data memory (24) in the
printing apparatus (200), the image recording        apparatus (100) need
not retain pattern data at the time of recording an image.        What is
more, selection of pattern data and image data can easily
accomplished by using the display unit (19).               In the printing
system according to third aspect, the control unit (12) may 30    cause the
display unit (19) to display a still picture corresponding to the image
data synthesized with the pattern data by the synthesized data generator
(12).               This can allow a user to check an image corresponding
to image data         synthesized with pattern data before that image data
is printed.               A printing apparatus according to the fourth
aspect of this invention,                 WO 98/30020
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which is connected by a transfer path (30) to an image recording apparatus
(100) and prints an image corresponding image data transmitted from the 



image recording apparatus (100) via the transfer path (30), comprises:
a pattern data memory (24) for storing pattern data to be synthesized  5
with image data stored in an image memory (9) of said image recording
apparatus (100),               whereby an image corresponding to image data
synthesized with the         pattern data and recorded in the image
recording apparatus (100) is printed.               This printing apparatus
may further comprise a pattern transmitting unit 10    (20) for
transmitting the pattern data, stored in the pattern data memory (24), to
the image recording unit (100). In this case, image data corresponding to
the        image to be printed, synthesized with the pattern data, can be
synthesized in        the image recording apparatus (100) and can be
supplied via the transfer path        (30). 15            An image
recording apparatus according to the fifth aspect of this
invention, which is connected by a transfer path (30) to a printing
apparatus         (200) for printing an image, comprises:               an
image acquiring unit (1-6) for acquiring image data of a still picture;
an image memory (9) for storing the image data acquired by the image 20
acquiring unit (1-6);               an image supply unit (12) for supplying
image data corresponding to an         image to be printed by the printing
apparatus (200) to the printing apparatus         (200); and
a synthesized data generator (12) for synthesizing pattern data with the 25
image data stored in the image memory (9),               whereby the image
supply unit (12) supplies the image data synthesized        with the
pattern data by the synthesized data generator (12) to the printing
apparatus (200).               In this image recording apparatus, the
pattern data to be synthesized 30    with the image data may be supplied
via the transfer path (30) from the printing         apparatus (200).
The above image recording apparatus may further comprise a display
unit (19) for displaying a still picture corresponding to the image data
synthesized with the pattern data by the synthesized data generator (12).
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FIG. 1 is a perspective view illustrating the structure of a printing
system        according to one mode of this invention;               FIG. 2
is a block diagram showing the circuit structures of a digital  5    camera
and a printer in this mode;               FIG. 3 is a diagram depicting a
pattern selecting menu for selecting a        pattern to be synthesized
with an image recorded by the digital camera in this        mode;
FIGS. 4A through 4D are diagrams showing patterns to be synthesized 10
with an image recorded by the digital camera in this mode;
FIG. 5 is a diagram exemplifying a printout of a synthesized image
obtained by synthesizing an image recorded by the digital camera in this
mode        with a pattern; and               FIG. 6 is a flowchart
illustrating the operation of a printing process for 15    synthesizing an
image recorded by the digital camera in this mode with a        pattern.
BEST MODE FOR CARRYING OUT THE INVENTION               One mode of the
present invention will now be described with reference        to the
accompanying drawings. 20            FIG. 1 is a perspective view
illustrating the structure of a printing system        according to one
mode of this invention.               This printing system comprises a
digital camera 100 and a printer 200        connected together by a
communication cable 30. The communication cable        30 is detachable
from the digital camera 100 and the printer 200. 25         The digital
camera 100 has a camera body 101 and a lens unit 102        provided at one
side of the camera body. Provided at the back (the front side 



in FIG. 1) of the camera body 101 is a color liquid crystal display
(display        section) 19, which serves as a view finder to show an image
to be recorded in a        record mode and as a monitor to show a recorded
image in a playback mode. 30    Provided on the top of the camera body 101
are various kinds of keys        necessary to operate the digital camera
100, such as a power key 13a, an        operation mode setting key 13b, a
shutter button 13c, a "+" key 13d and a -        key 13e. Of those keys,
the power key 13a serves to power on or off the        digital camera 100.
The operation mode setting key 1 3b sets the operation                 WO
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of the digital camera 100 to a record mode or a playback mode, both of
which will be discussed later. The shutter button 13c is used to bring an
image        into the digital camera 100 in record mode. The "+" key 13d
serves to cause        the color LCD 19 to sequentially display images,
recorded in the digital camera,  5    forward in playback mode. The "-" key
13e serves to cause the color LCD 19        to sequentially display images,
recorded in the digital camera, backward in        playback mode.
The lens unit 102 has an image pickup lens, and is attached rotatable to
the camera body 101. The image pickup lens, though not shown in FIG. 1, is
10    provided in the front of the camera body 101 (the rear side in FIG.
1).               The printer 200 is a color thermal transfer printer
equipped with a printing        mechanism including a thermal print head
and a feeding mechanism for        recording paper 202. The printer 200
thermally transfers inks retained on color        printing ink ribbons of
yellow (Y), magenta (M) and cyan (C), installed in the 15   printing
mechanism, on recording paper 202 to thereby provide a color print of
image data received from the digital camera 100. 



Provided on a printer body 201 are various kinds of keys necessary to
operate the printer or for the remote operation of the digital camera, such
as a        power key 23a, a display instruction key 23b, a select key 23c
and a print type 20    designation key 23d. The power key 23a serves to
power on or off the printer        200. The display instruction key 23b is
for giving an instruction to display an        image, recorded in the
digital camera 100, on the color LCD 19. The select        key 23c serves
to select an image to be printed from images which are        sequentially
displayed on the color LCD 19 of the digital camera 100. The 25   image
that is displayed on the color LCD 19 when the select key 23c is
operated is printed by the printer 200. The print type designation key 23d
is         used to switch between normal printing for printing an image
recorded by the         digital camera 100 alone and synthesized printing
for synthesizing an image         recorded by the digital camera 100 with a
predetermined pattern and printing 30    the result.               FIG. 2
is a block diagram showing the circuit structures of the digital
camera 100 and the printer 200.               First, the circuit structure
of the digital camera 100 will be discussed         referring to FIG. 2.
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The digital camera 100 has a lens 1 which forms an optical image of an
image to be photographed, and its circuit comprises a CCD (Charge Coupled
Device) 2, a timing generator 3, a driver 4, an amplifier 5, an
analog-to-digital        (A/D) converter 6, a DRAM 7, a
compressing/expanding section 8, an Image  5    memory 9, a ROM 10, a RAM
12, a key input section 13, an I/O port 14, a video        signal generator
15, a VRAM 16, a digital-to-analog (D/A) converter 17, an 



amplifier 18 and the color LCD 19. The timing generator 3 generates a
timing        signal for controlling the driver 4. The driver 4 drives the
CCD 2 based on the        timing signal from the timing generator 3. The
CCD 2 photoelectrically 10    converts an optical image formed by the lens
1 to an analog image signal and        outputs this signal. The amplifier 5
ampllfies the analog image signal output        from the CCD 2.
The A/D converter 6 converts the analog image signal, which has been
output from the CCD 2 and amplified by the amplifier 5, to a digital image
signal. 15    The DRAM 7 temporarily stores the digital image signal
converted by the A/D        converter 6.               The
compressing/expanding section 8 performs an encoding process on        the
digital image signal to compress image data. This data compression
employs, for example, the JPEG (Joint Photographic Experts Group) system 20
which is the encoding standards for color still pictures. The
compressing/expanding section 8 also performs a decoding process on a
digital        image signal to expand compressed image data. The
compressing/expanding        section 8 is constituted by hardware such as a
special-purpose LSI. Of course,        the compressing/expanding function
can be accomplished by software in which 25    case the CPU 12 should
execute a process according to a program for the
compressing/expanding process stored in the ROM 10.               The image
memory 9, which is a flash memory, stores image data of a        still
picture, which has been compressed by the compressing/expanding section
8. The image memory 9 has a memory capacity enough to store image data 30
of a plurality of still pictures.               The ROM 10 retains a
program for controlling the digital camera 100.        This program
includes a program which is run when the digital camera 100 is
connected via the communication cable 30 to the printer 200.
The RAM 11 is used as a work area for the CPU 12 to temporarily store
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intermediate data, generated in an arithmetic operation, or the like. The
RAM        11 temporarily stores pattern data which is transferred from the
printer 200.        The RAM 11 is also used in a process of synthesizing
image data of a still        picture, which is stored in the image memory 9
with the pattern data.  5         The CPU 12 uses the work area in the RAM
11 and operates according        to a program stored in the ROM 10. The CPU
12 controls the individual        sections of the digital camera 100 in
response to an operation signal input by        each operation key of the
key input section 13, or a control signal sent from the        printer 200
via the I/O port 14. 10         As mentioned earlier, the key input section
13 has the power key 13a,        the operation mode setting key 13b, the
shutter button 13c, the "+" key 13d and        the "-" key 13e.
The video signal generator 15 affixes a sync signal or the like to a
digital        image signal to generate a digital video signal. 15
The VRAM 16 stores the digital video signal generated by the video
signal generator 15.               The D/A converter 17 converts the
digital video signal output from the        video signal generator 15 to an
analog video signal.               The amplifier 18 amplifies the analog
video signal from the D/A converter 20    17 and supplies the amplified
signal to the color LCD 19.               The color LCD 19 drives liquid
crystal based on the analog video signal,        supplied via the amplifier
18 from the D/A converter 17, to display an image        corresponding to
the analog video signal.               The I/O port 14 is an interface
which receives and outputs an image 25    signal and a control signal which
have been converted to serial signals.               The operation of the
digital camera 100 will be discussed below.               The digital
camera 100 records image data of a still picture when set in         record
mode by the operation of the operation mode setting key 13b.
When the shutter button 1 3c is operated while the digital camera 100 is 30
set in record mode, the CPU 12 causes the timing generator 3 to generate an
image acquisition signal. In response to the image acquisition signal, the
CCD 



2 is driven to receive an optical image formed by the lens 1 as an analog
image         signal. This analog image signal is amplified by the
amplifier 5, and is then         converted by the A/D converter 6 to a
digital image signal, which is temporarily                 WO 98/30020
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stored in the DRAM 7. The CPU 12 performs a luminance signal generating
process and color signal generating process on the digital image signal,
stored        in the DRAM 7, to generate a luminance signal and a color
signal. The        generated luminance signal and color signal are
compressed by the  5    compressing/expanding section 8, and then stored in
the image memory 9 as         image data.               The image data of
one still picture consists of pixels of, for example, 640        dots by
480 dots.               When set in playback mode by the operation of the
operation mode 10    setting key 13b, the digital camera 100 reproduces an
image corresponding to        recorded image data.               When the
digital camera 100 is set in playback mode, the CPU 12 reads        image
data (compressed luminance signal and compressed color signal) from
the image memory 9 and causes the compressing/expanding section 8 to 15
expand the image data. A digital image signal consisting of the luminance
signal and color signal expanded by the compressing/expanding section 8 is
transferred to the video signal generator 15. The video signal generator 15
affixes a sync signal to the digital image signal to generate a digital
video signal,        and write this signal into the VRAM 16. An image
corresponding to the image 20    data written in the VRAM 16 is displayed
on the color LCD 19.               The structure of the printer 200 will
now be discussed with reference to 



FIG. 2.               The printer 200 comprises a CPU 20, an image memory
22, a key input        section 23, a ROM 24, a RAM 25, a color printer
section 26, and an I/O section 25    27. The components 22-27 are connected
to the CPU 20 by a bus 21.               In FIG. 2, the key input section
23 of the printer 200 has various keys,        such as the power key 23a,
the display instruction key 23b and the select key        23c, as mentioned
earlier.               The image memory 22 stores print data resulting from
conversion of 30    image data of a still picture which has been
transferred from the digital camera         100 and temporarily stored in
the RAM 25. This print data consists of a set of         image data of
three colors, yellow (Y), magenta (M) and cyan (C). This image
memory 22 has a capacity for storing print data of at least one set of
still         pictures.                 WO 98/30020
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The ROM 24 retains an operation program for a communication process,
a data expanding process, a printing process, a synthesized printing
process,        etc., which are executed by the CPU 20. The ROM 24 also
retains, in a        compressed form, pattern data to be synthesized with
image data recorded by  5    the digital camera 100. Further menu data
which is displayed on the display        section 19 of the digital camera
100 to select desired pattern data is stored        compressed in the ROM
24.               FIG. 3 shows a pattern selecting menu 31 which is
displayed on the        display section 19 of the digital camera 100 based
on the menu data. The 10    pattern selecting menu 31 shows the names of
selectable patterns on the left-        hand side, and patterns
corresponding to the pattern names on the right-hand 



side. In the pattern selecting menu 31 shown in FIG. 3, four types of
patterns,        "STAR7," "START5", "HEX6" and "TRI3," are available for
selection.               In FIG. 3, reference numeral "32" denotes a
cursor, which is placed at 15   the desired pattern name shown in the
pattern selecting menu 31 to select the        pattern. This cursor 32
sequentially moves under any pattern name by        operating the display
instruction key 23c of the printer 200.               Image data
corresponding to the pattern selecting menu 31 is prestored        in the
ROM 24 in a compressed form using the compression technique of, for 20
example, the JPEG system.               FIGS. 4A through 4D show four types
of patterns 33 to 36 selectable        from the pattern selecting menu 31
in FIG. 3, pattern data corresponding to        those patterns are stored
compressed in the ROM 24. Also stored in the ROM        24 are pattern
names in association with data corresponding to the patterns 33- 25    36.
In the patterns 33-36, colors, patterns or characters are affixed outside
contours 33a-36a of a star, hexagon, triangle, etc., and corresponding
pattern         data includes those data of color, etc. Colors, etc. are
not affixed Inside the         contours 33a-36a, so that there is no data
in corresponding pattern data. 30    Characters "Merry Christmas" are given
to the patterns 33 and 34. Characters         "Happy Holiday" and "1997"
are given to the patterns 35 and 36. Those         patterns 33-36 are used
to print greeting cards, for example.               Pattern data
corresponding to the patterns 33-36, like image data         recorded by
the digital camera 100, consists of pixels of, for example, 640 dots
WO 98/30020
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480 dots. 



In the printer 200 in FIG. 2, the RAM 25 has a work area for an
arithmetic operation the CPU 20 performs and a print buffer memory area
which is used in printing.  5           The color printer section 26 has a
printing mechanism including a        thermal print head and a feeding
mechanism for the recording paper 202, and        prints a full-color image
by using ink ribbons for color printing.               An image which is
printed by the color printer section 26 becomes a        synthesized image
of the pattern 35 synthesized with an image 37 recorded by 10   the digital
camera 100, as shown in FIG. 5, when synthesized printing is
designated by the print type designation key 23d. When synthesized printing
is designated, an image similar to the synthesized image shown in FIG. 5 is
also displayed on the color LCD 19 of the digital camera 100.
The I/O section 27, connected via the cable 30 to the I/0 section 14 of 15
the digital camera 100, exchanges an image signal and a control signal with
the        digital camera 100.               The operation of this printer
200 will be described next.               This printer 200 can execute
normal printing for printing an image        recorded by the digital camera
100 alone and synthesized printing for 20    synthesizing a pattern with an
image recorded by the digital camera 100 and        printing the result.
The normal printing and synthesized printing are switched        from one
to the other by operating the print type designation key 23d.
The normal printing will be discussed.               Connect the digital
camera and the printer 200 by the communication 25    cable 30 and set the
digital camera in playback mode by operating the        operation mode
setting key 13b. In response to the setting of the playback        mode,
the first image data stored in the image memory 9 is read and then
expanded by the compressing/expanding section 8 under the control of the
CPU 12. The color LCD 19 displays an image corresponding to the expanded 30
image data. When the user manipulates the display instruction key 23b of
the         printer 200 under this situation, a corresponding control
signal is transferred via         the communication cable 30 to the digital
camera 100. Upon reception of this         control signal, the CPU 12 of
the digital camera 100 reads the next image data         to the one
currently displayed on the color LCD 19 from the image memory 9   
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15          and displays an image corresponding to that image data on the
color LCD 19.        Every time the display instruction key 23b of the
printer 200 is operated, image        data stored in the image memory 9 is
read out and an image corresponding to        that image data is displayed
on the color LCD 19 in order.  5         When the user operates the select
key 23c of the printer 200 while a        desired image is displayed on the
color LCD 19, a control signal instructing the        transfer of the image
data of the image currently displayed on the color LCD 19        is sent to
the digital camera 100 from the printer 200 in response to the
operation of the select key 23c of the printer 200. In response to this
control 10    signal, the CPU 12 of the digital camera 100 reads image data
corresponding        to the currently displayed image from among image data
stored in the image        memory 9 and transfers it to the printer 200.
When receiving compressed image data sent from the digital camera
100, the printer 200 temporarily stores it in the RAM 25. The CPU 20
expands 15   the image data, temporarily stored in the RAM 25. The CPU 20
prepares print         data consisting of a set of image data of three
colors, yellow (Y), magenta (M)         and cyan (C), from the expanded
image data, and stores it in the image         memory 22. Based on the
print data stored in this image memory 22, the color         printer
section 26 transfers the inks retained in the color Ink ribbons onto the 20
recording paper 202 one on another to print an image corresponding to the
print data.                Referring to the flowchart in FIG. 6, a
description will be given of an         operation in synthesized printing
in which the digital camera 100 is connected         to the printer 200 by
the communication cable 30 and image data of a still 25    picture recorded
by the digital camera 100 is synthesized with pattern data and 



the result is printed by the printer 200.                In FIG. 6, the
flow on the left side indicates a process in the printer 200,         and
the right flow indicates a process in the digital camera 100. The
processing in this flowchart is initiated when the digital camera 100 and
the 30    printer 200 are connected together by the communication cable 30
and are         both powered on, and synthesized printing is designated by
the print type         designation key 23d of the printer 200.
When the processing starts, a data link between the digital camera 100
and the printer 200 is established first (step A11, step B11).
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When the data link between the digital camera 100 and the printer 200 is
established, menu data for pattern selection is read from the ROM 24 of the
printer 200 and is sent to the digital camera 100 from the printer 200 via
the I/O        section 27 (step A12).  5         The digital camera 100
receives the menu data for pattern selection,        sent from the printer
in step A12, via the I/O section 14. This menu data is        stored in the
RAM 11 (step B12).               The CPU 12 of the digital camera 100
causes the        compressing/expanding section 8 to expand this menu data
for pattern 10    selection and displays the pattern selecting menu 31 as
shown in FIG. 3 on the        display section 19 (step B13).
The user operates the keys in the key input section 23 of the printer 200
to select a desired pattern from among patterns in the pattern selecting
menu        31. 



15         In selecting a pattern, in response to the operation of the
display         instruction key 23b, a control signal according to that key
operation is         transferred to the digital camera 100 from the printer
200. The CPU 12 of the         digital camera 100 sequentially moves the
cursor 32 displayed on the pattern         selecting menu 31 under any
pattern name every time it receives the control 20    signal. With the
cursor 32 placed at the desired pattern name, the user         operates the
select key 23c to select the pattern.               When the pattern is
selected through the above-described operation, the         pattern name
corresponding to the selected pattern is stored in the RAM 25 of
the printer 200 (step A13). 25            Next, the user operates the
display instruction key 23b provided in the         key input section 23 of
the printer 200 to instruct the digital camera 100 to         display an
image. In response to the operation of the display instruction key
23b, a control signal (display instruction signal) is output and the output
display         instruction signal is transmitted to the digital camera 100
via the I/O section 27 30    (step A14).                In response to this
display instruction signal, the digital camera 100         sequentially
reads compressed image data from the image memory 9. The         read image
data is expanded by the compressing/expanding section 8 and is         then
written in the VRAM 16. The color LCD 19 sequentially displays an
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image corresponding to the image data written in the VRAM 16 (step B16).
With the desired image displayed on the color LCD 19 of the digital
camera 100, the user operates the select key 23c provided in the key input 



section 23 of the printer 200 to select that image (step A15).  5
In response to the operation of the select key 23c, the CPU 20 of the
printer 200 outputs a control signal (image select signal) for selecting
this image        and transmits it to the digital camera 100 via the I/O
section 27 (step A16).        The CPU 20 reads pattern data (compressed
data) corresponding to the        pattern selected in step A13 from the ROM
24 and sends it to the digital 10    camera 100 via the I/O section 27
(step A17).               The digital camera 100 receives the image select
signal, sent from the        printer 200 in step A16, via the I/O section
14 and stores the head address of        the image memory 9 where image
data corresponding to the selected image is        stored (step B15). The
digital camera 100 receives the pattern data 15    (compressed data), sent
from the printer 200 in step A17, and stores it in the        RAM 11 (step
B16).               In accordance with the image select signal, the CPU 12
of the digital        camera 100 reads image data (compressed data) from
the image memory 19        based on the address stored in the RAM 11, and
causes the 20    compressing/expanding section 8 to expand in the RAM 11
the read image data        and the pattern data stored in the RAM 11 (step
B17).               The CPU 18 writes the pattern data expanded in step B17
over the        image data to synthesize the image data with the pattern
data. The        synthesized data is generated in the RAM 11 (step B18). 25
As mentioned earlier, pattern data inside the contours 33a-36a in the
patterns in FIGS. 4A-4D contains no data. Colors, patterns or characters
are        affixed outside the contours 33a-36a, and corresponding pattern
data includes        data such as color. The image data and pattern data
both consist of pixels of        640 dots by 480 dots. When pattern data is
written over the image data 30    recorded by the digital camera 100,
therefore, that portion of the image data        which overlaps the outside
of the contour 33a, ..., 36a of the pattern data is        overwritten by
the pattern data, and that portion of the image data which        overlaps
the inside of the contour 33a, ..., 36a of the pattern data is unmasked
and appears as it is.     
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The CPU 12 displays an image corresponding to the synthesized data of
the image data and pattern data on the color LCD 19 (step B19). This can
allow the user to check an image corresponding to the synthesized data.
Subsequently, the CPU 12 causes the compressing/expanding section 8 to  5
compress the synthesized data prepared in the RAM 11 (step B20), and
transmits the compressed synthesized data to the printer 200 via the I/O
section 14 (step B21).               The printer 200 receives the
synthesized data, sent from the digital        camera 100 in step B21, via
the I/O section 27, and stores the received 10    synthesized data in the
RAM 25 (step A18). The CPU 20 of the printer 200        invokes the program
for data expansion stored in the ROM 24, and expands        the synthesized
data stored in the RAM 25 in accordance with this data        expanding
program (step A19). The CPU 20 prepares print data consisting of        a
set of image data of three colors, yellow (Y), magenta (M) and cyan (C),
from 15   the expanded image data.               The CPU 20 activates the
printer section 20 to overlap images        corresponding to image data of
the individual colors of yellow (Y), magenta (M)        and cyan (C),
prepared in the image memory 22, on recording paper one on        another
and to print the result (step A20). Accordingly, a synthesized image 20
as shown in FIG. 5 is printed.               According to the
above-described mode, a color, etc. is given only to the        outside of
the contour 33a, ..., 36a of a pattern to be synthesized with an image
recorded by the digital camera 100, and no data is present inside the
contour        33a, ..., 36a of the corresponding pattern data. However,
patterns used in this 25   invention are not limited to the aforementioned
ones. For example, there may        be a pattern for cutting out a
predetermined string of characters from an image        recorded by the
digital camera 100. There may be a pattern which merely        masks the
outside of the contours 33a-36a and allows an image recorded by 



the digital camera 100 to be printed in a predetermined shape. There may be
30    a pattern which eliminates a color signal from image data of a
portion outside        the contour 33a, ..., 36a and allows only the
corresponding portion of an image        recorded by the digital camera 100
to be printed in a monochromatic form.               According to the
above-described mode, the user operates the display        instruction key
23b to move the cursor. 32 to the desired pattern name in the
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pattern selecting menu 31 and operates the select key 23c to select the
desired        pattern. The way of selecting a pattern is not however
limited to the described        one. For instance, a pattern may be
selected in accordance with the number        of times user operates a
specific key (e.g., the select key 23c) of the printer 200.  5    The
printer 200 may be provided with a plurality of numerical keys so that the
user can select a pattern by operating a numerical key corresponding to the
desired pattern. In those cases, when the user intends to select a pattern
corresponding to "HEX6" in the pattern selecting menu 31 in FIG. 3, for
example, the user will operate the select key 23c three times or operates
the 10    numeric key of "3."         
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CLAI MS               1. A printing system comprising an image recording
apparatus (100)         having an image acquiring unit (1-6) for acquiring
image data of a still picture         and an image memory (9) for storing
said image data acquired by said image  5    acquiring unit (1-6); and a
printing apparatus (200), connected by a transfer        path (30) to said
image recording apparatus (100), for printing an image        corresponding
image data transmitted from said image recording apparatus        (100) via
said transfer path (30),               said printing apparatus (200)
including: 10            a pattern data memory (24) for storing pattern
data to be synthesized        with image data stored in said Image memory
(9); and               a pattern transmitting unit (20) for transmitting
said pattern data, stored        in said pattern data memory (24), to said
image recording apparatus (100),               said image recording
apparatus (100) including: 15            a pattern receiving unit (12) for
receiving said pattern data transmitted        from said pattern
transmitting unit (20);               a synthesized data generator (12) for
synthesizing said pattern data,         received by said pattern receiving
unit (12), with said image data stored in said         image memory (9);
and 20            an image supply unit (12) for supplying said image data
synthesized with        said pattern data by said synthesized data
generator (12) to said printing        apparatus (200) via said transfer
path (30).               2. The printing system according to claim 1,
wherein said image         recording apparatus (100) further includes a
display unit (19) for displaying a 25    still picture corresponding to
said image data synthesized with said pattern data         by said
synthesized data generator (12).               3. A printing system
comprising an image recording apparatus (100)         havng an image
acquiring unit (1-6) for acquiring image data of a still picture, a
compressing unit (8) for compressing said image data acquired by said image
30    acquiring unit (1-6) and an image memory (9) for storing said image
data         compressed by said compressing unit (8); and a printing
apparatus (200),         connected by a transfer path (30) to said image
recording apparatus (1 00), for 



printing an image corresponding image data transmitted from said image
recording apparatus (100) via said transfer path (30),                  WO
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said printing apparatus (200) including:               a pattern data
memory (24) for storing pattern data to be synthesized        with image
data stored in said image memory (9) in a compressed form; and
a pattern transmitting unit (20) for transmitting said compressed pattern
5    data, stored in said pattern data memory (24), to said image recording
apparatus (100),               said image recording apparatus (100)
including:               a pattern receiving unit (12) for receiving said
compressed pattern data        transmitted from said pattern transmitting
unit (20); 10            an expanding unit (8) for expanding said
compressed pattern data        received by said pattern receiving unit
(12);               a synthesized data generator (12) for synthesizing said
pattern data,        expanded by said expanding unit (8), with said image
data stored in said image        memory (9); and 15            an image
supply unit (12) for supplying said image data synthesized with        said
pattern data by said synthesized data generator (12) to said printing
apparatus (200) via said transfer path (30).               4. The printing
system according to claim 3, wherein said image        recording apparatus
(100) further includes a display unit (19) for displaying a 20    still
picture corresponding to said image data synthesized with said pattern data
by said synthesized data generator (12).               5. The printing
system according to claim 3, wherein said image 



recording apparatus (100) further includes a compressing unit (8) for
compressing said image data synthesized with said pattern data by said 25
synthesized data generator (12), and supplies said image data compressed by
said compressing unit (8) to said printing apparatus (200) via said
transfer path        (30) from said image supply unit (12); and
said printing apparatus (200) has an expanding unit (20) for expanding
said compressed image data supplied from said image supply unit (12), and
30    prints said image data expanded by said expanding unit (20).
6. A printing system comprising an image recording apparatus (100)
having an image acquiring unit (1-6) for acquiring image data of a still
picture,         an image memory (9) for storing image data corresponding
to a plurality of still         pictures acquired by said image acquiring
unit (1-6), a display unit (19) for                   WO 98/30020
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displaying still pictures corresponding to said image data stored in said
image         memory (9), and a control unit (12) for controlling said
image memory (9) and         said display unit (19) in response to an
external instruction; and a printing         apparatus (200), connected by
a transfer path (30) to said image recording  5    apparatus (100), for
printing an image corresponding image data transmitted         from said
image recording apparatus (100) via said transfer path (30),
said printing apparatus (200) including:               a display
instruction unit (23b, 20) for sending a display instruction signal
for sequentially reading image data corresponding to a plurality of still
pictures 10    from said image memory (9) and displaying corresponding
still pictures on said         display unit (19), to said control unit (12)
via said transfer path (30);               an image selecting unit (23c,
20) for selecting at least one of said image 



data corresponding to said plurality of still pictures to be displayed on
said         display unit (19) based on an instruction from said display
instruction unit (23b, 15    20);               a pattern data memory (24)
for storing plural types of pattern data to be         synthesized with
image data stored in said image memory (9);               a menu data
memory (24) for storing menu data corresponding to a         menu to be
displayed on said display unit (19) for selecting one of said plural 20
types of pattern data;               a pattern selecting unit (23b, 23c,
20) for selecting desired pattern data        from among said plural types
of pattern data in accordance with said menu        corresponding to said
menu data displayed on said display unit (19); and               a pattern
transmitting unit (20) for reading said pattern data, selected by 25
said pattern selecting unit (23b, 23c, 20) from said pattern data memory
(24)         and transmitting said read pattern data to said image
recording apparatus (100),               said image recording apparatus
(100) including:               a pattern receiving unit (12) for receiving
said pattern data transmitted         from said pattern transmitting unit
(20); 30          a synthesized data generator (12) for synthesizing said
pattern data,         received by said pattern receiving unit (12), with
said image data stored in said         image memory (9); and
an image supply unit (12) for supplying said image data synthesized with
said pattern data by said synthesized data generator (12) to said printing
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apparatus (200) via said transfer path (30).               7. The printing
system according to claim 6, wherein said control unit 



(12) causes said display unit (19) to display a still picture corresponding
to said         image data synthesized with said pattern data by said
synthesized data  5    generator (12).               8. A printing
apparatus, connected by a transfer path (30) to an image        recording
apparatus (100), for printing an image corresponding image data
transmitted from said image recording apparatus (100) via said transfer
path        (30), comprising: 10            a pattern data memory (24) for
storing pattern data to be synthesized        with image data stored in an
image memory (9) of said image recording        apparatus (100),
whereby an image corresponding to image data synthesized with said
pattern data and recorded in said image recording apparatus (100) is
printed. 15            9. The printing apparatus according to claim 8,
further comprising a        pattern transmitting unit (20) for transmitting
said pattern data, stored in said        pattern data memory (24), to said
image recording unit (100),               whereby image data corresponding
to said image to be printed is        synthesized with said pattern data in
said image recording apparatus (100) and 20    is supplied via said
transfer path (30).               10. An image recording apparatus,
connected by a transfer path (30) to        a printing apparatus (200) for
printing an image, comprising:               an image acquiring unit (1-6)
for acquiring image data of a still picture;               an image memory
(9) for storing said image data acquired by said image 25    acquiring unit
(1-6);               an image supply unit (12) for supplying image data
corresponding to an         image to be printed by said printing apparatus
(200) to said printing apparatus         (200); and               a
synthesized data generator (12) for synthesizing pattern data with said 30
image data stored in said image memory (9),               whereby said
image supply unit (12) supplies said image data         synthesized with
said pattern data by said synthesized data generator (12) to         said
printing apparatus (200).               11. The image recording apparatus
according to claim 10, wherein said    
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pattern data to be synthesized with said image data is supplied via said
transfer       path (30) from said printing apparatus (200).
12. The image recording apparatus according to claim 10, further
comprising a display unit (19) for displaying a still picture corresponding
to said 5     image data synthesized with said pattern data by said
synthesized data       generator (1 2).    


