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(54) Multi-mode image capture apparatus

(57) A memory control apparatus and method for
digital signal processing capable of operating with a plu-
rality of digital signal processors (DSPs) using a single
memory slot and a buffer. The apparatus includes at
least one DSP for processing different signals, a flash
memory which can record and reproduce a digital sig-
nal, a plurality of selection switches, located on signal
lines between the DSP and the flash memory, for switch-
ing input/output of signals, a three-state buffer which se-
lectively outputs insert information of the flash memory

to the DSPs according to a control signal, a control unit
for providing the control signal for controlling switching
of the signals, and a key input unit for determining input/
output operation modes. The control unit records or re-
produces the data in the flash memory according to the
operation mode determined through the key input unit.
The memory and the buffer are commonly used when a
plurality of DSPs are operated, and thus an operation
system having a simple construction is provided.
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Description

[0001] The present invention relates to a multi-mode
image capture apparatus comprising still image captur-
ing means, moving image capturing means, mode de-
termining means for determining whether the apparatus
is in still image or moving image mode, first and second
signal processors for processing still image and moving
image signals from the capturing means and an inter-
face for a removable solid-state memory.
[0002] Digital signal processors (DSP) are widely
used to process digital signals in real time. DSPs are
used in diverse products including audio systems such
as small-sized disc players, wireless communication
systems such as cellular phones, digital stillss cameras
(DSCs), and digital video camcorders (DVCs).
[0003] Figure 1 is a perspective view of a conventional
combined DSC and DVC apparatus and Figure 2 is a
block diagram of the apparatus of Figure 1.
[0004] Referring to Figures 1 and 2, a main body of
the picture-taking apparatus has a DSC signal conver-
sion unit 40, a DVC signal conversion unit 45, a still im-
age codec unit 50, a moving picture codec unit 65, a
storage unit 60, an input unit 70, a display unit 80 and
a control unit 90 therein.
[0005] A camera part 20 is provided with a rotatably
mounted housing 15, a first camera 22 for taking still
images and a second camera 24 for taking moving pic-
tures. Ordinarily, the first camera 22 and the second
camera 24 (not visible in Figure 1) are disposed oppo-
site to each other in the camera part 20.
[0006] Accordingly, the camera part 20 can be rotated
through a certain angle clockwise or anticlockwise about
an axis X. The DSC lens group 22a and the DVC lens
group 24a rotate along with camera part 20 and remain
parallel to the picture-taking direction A. That is, when
the housing 15 is manually swivelled by 180° or sub-
stantially 180° as shown in Figure 1, the positions of the
DSC lens group 22a and the DVC lens group 24a are
interchanged.
[0007] Referring to Figure 2, the first camera 22 has
the DSC lens group 22a, a DSC driving unit 22b, a DSC
detection unit 22c and a DSC picture-taking unit 22d.
The DSC lens group 22a is for taking still images and
the DSC driving unit 22b moves a DSC zoom lens (not
shown) and a DSC focus lens (not shown) under the
control of the control unit 90.
[0008] The DSC detection unit 22c is a sensor for de-
tecting lens positions under the control of the control unit
90. DSC picture-taking unit 22d converts an optical im-
age signal produced by the DSC zoom lens (not shown)
and the DSC focus lens (not shown) into an electronic
image signal using a charge coupled device (not
shown).
[0009] The second camera 24 has the DVC lens
group 24a, a DVC driving unit 24b, a DVC detection unit
24c, and a DVC picture-taking unit 24d the operations
of which are substantially the same as those of the first

camera.
[0010] The DSC signal conversion unit 40 and the
DVC signal conversion unit 45 remove noise from the
electronic image signals from the DSC picture-taking
unit 22d and the DVC picture-taking unit 24c, and am-
plify them such that the image signals are output uni-
formly. Furthermore, the DSC signal conversion unit 40
and the DVC signal conversion unit 45 respectively dig-
itise the analogue image signals, process the digital im-
age signals and output automatic control data.
[0011] The still image codec unit 50 compresses still
image signals from the DSC signal conversion unit 40
under the control of the control unit 90 using a compres-
sion process such as JPEG. The compressed still image
data is stored in a flash memory 62 in the storage unit 60.
[0012] The moving picture codec unit 65 compresses
moving-picture signals output from the DVC signal con-
version unit 45 using a compression process such as
MPEG under the control of the control unit 90. The com-
pressed moving-picture data is stored on a tape 64.
[0013] If a reproduction command signal for a stored
image signal is input from the input unit 70, the still im-
age codec unit 50 and the moving picture codec unit 55
decompress the compressed image signals stored in
the flash memory 62 and the tape 64 as necessary.
For example, if a reproduction command signal for a still
image is input from the input unit 70, the still image co-
dec unit 50 decompresses the compressed still image
signal stored in the flash memory 62 and outputs the
decompressed data to the display unit 80.
[0014] The input unit 70 has a picture-taking button
70a and a plurality of control buttons (not shown) for ap-
plying a picture-taking command signal and other com-
mand signals to the control unit 90.
[0015] The display unit 80 has a view finder 82 or an
LCD panel 84 provided on one side of the main body
10. The display unit 80 displays images captured
through the DSC 22 or the DVC 24, or decompressed
images according to the controls of the control unit 90.
[0016] The control unit 90 controls the overall opera-
tion of the picture-taking apparatus using automatic con-
trol data output from various control programs stored in
the storage unit 60 and the DSC signal conversion unit
40 or the DVC signal conversion unit 45.
[0017] The control unit 90 determines the current pic-
ture-taking mode from the output signal of the mode de-
tection unit 30 and drives the camera part 20 according-
ly. For example, if a signal indicating that the DSC 22 is
turned on and that the DVC 24 is turned off is input, the
control unit 90 determines that the camera unit 20 is in
still image mode.
[0018] As described above, the DSC and the DVC
have memories for storing image information, respec-
tively, and in the case of integrating the two appliances,
the size of the digital camera is increased, and the op-
erating system for controlling the respective systems
becomes complicated.
[0019] A multi-mode image capture apparatus ac-
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cording to the present invention is characterised by
switching means for selectively connecting the first and
second signal processors to said interface in depend-
ence on the current mode determined by the mode de-
termining means.
[0020] An embodiment of the present invention will
now be described, by way of example, with reference to
Figures 3 and 4 of the accompanying drawings in which:

Figure 1 is a perspective view of a conventional
combined still and video picture-taking apparatus ;
Figure 2 is a block diagram of the conventional pic-
ture-taking apparatus of Figure 1;
Figure 3 is a block diagram illustrating a dual mode
signal processing apparatus according to the
present invention; and
Figure 4 is a flowchart illustrating a main signal
process according to the present invention.

[0021] Where the present embodiment is similar to
the apparatus shown in Figure 2, reference will be made
to Figure 2 to avoid unnecessary repetition.
[0022] Referring to Figure 3, the memory control ap-
paratus for a digital signal process includes a first digital
signal processing unit 100 for a digital stills camera, a
second digital signal processing unit 200 for a digital vid-
eo camera, a memory stick 500, a selection switch 300,
a three-state buffer 400, a key input unit 700 and a con-
trol unit 600.
[0023] The first digital signal processing unit 100 and
the second digital signal processing unit 200 process
digital signals of the digital stills camera and the digital
video camera, respectively. The first digital signal
processing unit 100 and the second digital signal
processing unit 200 have interface units 110, 210 for
writing data to and reading data from the memory stick
500. The interface units 110, 210 are respectively pro-
vided with clock terminals (SCLK) 120, 220, data termi-
nals (SDIO) 160, 260, enable terminals (BS) 140, 240,
and insert-1 and insert-2 terminals 170, 270 which are
signal terminals which indicate that the memory stick
500 has been inserted.
[0024] The memory stick 500 can store digital signals
and has a clock terminal (SCLK), a memory stick enable
terminal (BS), a data terminal (SDIO) and an insert ter-
minal for outputting a signal indicating that a memory
stick 500 has been inserted.
[0025] Alternatives to the memory stick 500 include
flash memories such as CF CARD, SMC CARD, MMC
CARD, and so on, which are detachable from the appa-
ratus. The selection switch 300 switches the signal
paths between the first and second digital signal
processing units 100, 200 and the memory stick 500.
[0026] The three-state buffer 400 receives insert sig-
nals when memory sticks 500 are inserted and outputs
the insert signal to the insert-1 and insert-2 terminals
170, 270 so that the DSPs can communicate with the
memory stick 500, under the control of the control unit

600. The control unit 600 receives can receive a key in-
put from the key input unit 700 and output a control sig-
nal 620 for switching the selection switch 300 and a con-
trol signal 630 for controlling the three-state buffer 400.
The control unit 600 also controls the entire system.
[0027] The key input unit 600 is provided with a key
for selecting between DSC mode and DVC mode and
system control keys for the recording and reproducing
operations. Preferably, the mode selection may be per-
formed by a rotary contact switch operable without a
separate key input. That is, the rotary contact switch
senses the image-taking mode corresponding to the
digital stills camera or the digital video camera in ac-
cordance with the angular position of the camera part
20 with respect to the main body 10 as shown in Figure
1. It is more preferable that each mode be active for re-
spective 180° ranges of the camera part's rotation.
[0028] An example of the operation of the memory
control apparatus will now be described.
[0029] Referring to Figure 4, the control unit 600 de-
termines whether the present mode is a read mode or
a write mode from operation of the key input unit 700
(step S10) and, if it is determined that the present mode
is the read mode, it determines whether the memory
stick 500 has been inserted from the state of the insert
signal line (step S11). At this time, if it is determined that
the memory stick 500 has not been inserted, the control
unit 600 controls an OSD (On-Screen Display) unit (not
illustrated) to display a message informing the user that
no memory stick 500 is present (step S12). Then, the
control unit 600 determines whether to select the first
digital signal processing unit mode or the second digital
signal processing unit mode from operation of the key
input unit 700 (step S13). If the first digital signal
processing unit mode, i.e. the digital stills camera mode,
is selected (step S14), the control unit 600 controls the
selection switch 300, so that the the first digital signal
processing unit can communicate with the memory stick
500. Specifically, it connects the clock terminal SCLK of
the memory stick 500 to the clock terminal (SCLK) 120
of the first digital signal processing unit 100 and con-
nects the enable terminal BS and the data terminal
SDIO of the memory stick to the enable terminal (BS)
140 and the data terminal SDIO of the first digital signal
processing unit 100, respectively. The control unit 600
simultaneously outputs a control signal 630 to the three-
state buffer 400 for providing the insert signal to the first
digital signal processing unit 100.
[0030] The control unit 600 also controls the system
so that the first digital signal processing unit 100 repro-
duces the digital signal stored in the memory stick 500
and displays the reproduced signal on the display unit
(not illustrated).
[0031] If the second digital signal processing unit
mode, i.e. digital video camera mode, is selected at step
S13 (step S15), the control unit 600 controls the selec-
tion switch 300 through the process described above,
so that the terminals of the memory stick 500 are con-
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nected to the corresponding terminals of the second dig-
ital signal processing unit. The control unit 600 simulta-
neously outputs the control signal 630 to the three-state
buffer 400 for providing the insert signal to the second
digital signal processing unit. The control unit 600 also
controls the system so that the second digital signal
processing unit 200 reproduces the digital signal stored
in the memory stick 500 and displays the reproduced
signal on the display unit (not illustrated).
[0032] Alternatively, if the write mode is selected at
step S10, the control unit 600 determines whether the
memory stick 500 is inserted by interpreting the insert
signal (step S21). At this time, if it is determined that no
memory stick 500 has been inserted, the control unit 600
controls the OSD unit (not illustrated) to display a mes-
sage informing the user that no memory stick 500 is
present (step S22). Then, the control unit 600 deter-
mines whether to select the first digital signal processing
unit mode or the second digital signal processing unit
mode on the basis of operation of the key input unit 700
(step S23). If the first digital signal processing unit mode,
i.e. digital stills camera mode, is selected (step S24),
the control unit 600 controls the selection switch 300, so
that the data writing terminals of the first digital signal
processing unit are connected to the corresponding ter-
minals of the memory stick 500.
[0033] The control unit 600 simultaneously outputs
the control signal 630 to the three-state buffer 400 to
provide the insert signal to the first digital signal
processing unit. The control unit 600 also controls the
system so that the signals output from the first digital
signal processing unit 200 are stored in the memory
stick 500.
If the second digital signal processing unit mode, i.e. dig-
ital video camera mode, is selected at step S23 (step
S25), the control unit 600 controls the selection switch
300 through the same process as above, so that the da-
ta writing terminals of the second digital signal process-
ing unit are connected to the corresponding terminals of
the memory stick 500. The control unit 600 simultane-
ously outputs the control signal 630 to the three-state
buffer 400 for providing the insert signal to the second
digital signal processing unit 200. The control unit 600
also controls the system so that the output signals of the
second digital signal processing unit 200 are stored in
the memory stick 500.
[0034] According to the memory control apparatus
and method for digital signal processing of the embod-
iment of the present invention described above, the
memory and the buffer are commonly used when a plu-
rality of DSPs are processed, and thus an operation sys-
tem having a simple construction is provided.
While an embodiment of the present invention has been
described in detail, it should be understood that various
changes, substitutions and alterations can be made
hereto without departing from the spirit and scope of the
invention as defined by the appended claims.

Claims

1. A multi-mode image capture apparatus comprising:

still image capturing means;
moving image capturing means;
mode determining means for determining
whether the apparatus is in still image or mov-
ing image mode;
first and second signal processors (100, 200)
for processing still image and moving image
signals from the capturing means (22, 24); and
an interface for a removable solid-state memo-
ry (500),

characterised by
switching means (600, 300) for selectively

connecting the first and second signal processors
(100, 200) to said interface in dependence on the
current mode determined by the mode determining
means.

2. A memory control apparatus, adapted to operate
with a plurality of digital signal processors (DSPs),
the memory control apparatus comprising:

a switch, adapted to selectively route signals
for input to the DSPs from a memory and for
output from the DSPs to the memory;
a buffer, adapted to selectively output to the
DSPs memory information indicating that the
memory is available; and
a controller, adapted to control the switch to
route the signals to and from the memory and
DSPs and to control the buffer to selectively
output the memory information.

3. A memory control apparatus as claimed in claim 2,
wherein:

the memory is a removable memory, and the
memory information indicates that the memory
has been inserted into a port for access by the
memory control apparatus.

4. A memory control apparatus as claimed in claim 3,
wherein:

the memory is a flash memory.

5. A memory control apparatus as claimed in claim 2,
wherein:

the switch includes a plurality of selection
switches, coupled between the DSPs and the
memory, which are controlled by the controller.

6. A memory control apparatus as claimed in claim 2,
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wherein:

the buffer includes a three-state buffer which
selectively outputs the memory information of
the memory to the DSPs as controlled by the
controller.

7. A memory control apparatus as claimed in claim 2,
further comprising:

a key input unit, adapted to indicate an opera-
tion mode; and

wherein the control unit controls recording of data
in the memory or reproduction of data from the
memory according to the operation mode indicated
by the key input unit.

8. A memory control apparatus as claimed in claim 2,
wherein:

one of the DSPs is employed with a digital stills
camera and another of the DSPs is employed
with a digital video camera; and

wherein the controller controls the switch to
route the signals to and from the memory and the
DSPs of the digital stills camera and digital video
camera.

9. A method for controlling a memory control appara-
tus to operate with a plurality of digital signal proc-
essors (DSPs), the method comprising:

controlling a switch to selectively route signals
for input to the DSPs from a memory and for
output from the DSPs to the memory; and
controlling a buffer to selectively output to the
DSPs memory information indicating that the
memory is available.

10. A method as claimed in claim 9, wherein:

the memory is a removable memory, and the
memory information indicates that the memory
has been inserted into a port for access by the
memory control apparatus.

11. A method as claimed in claim 10, wherein:

the memory is a flash memory.

12. A method as claimed in claim 9, wherein:

the switch includes a plurality of selection
switches, coupled between the DSPs and the
memory; and
the switch controlling step includes controlling

the plurality of switches.

13. A method as claimed in claim 9, wherein:

the buffer includes a three-state buffer; and
the buffer controlling step controls the three-
state buffer to selectively output the memory in-
formation of the memory to the DSPs.

14. A method as claimed in claim 9, further comprising:

receiving information from a key input unit indi-
cating an operation mode; and
controlling recording of data in the memory or
reproduction of data from the memory accord-
ing to the operation mode indicated by the key
input unit.

15. A method as claimed in claim 8, wherein:

one of the DSPs is employed with a digital stills
camera and another of the DSPs is employed
with a digital video camera; and

wherein the switch controlling step controls
the switch to route the signals to and from the mem-
ory and the DSPs of the digital stills camera and
digital video camera.

16. A computer-readable medium of instructions for
controlling a memory control apparatus to operate
with a plurality of digital signal processors (DSPs),
the computer-readable medium of instructions
comprising:

a first set of instructions, adapted to control a
switch to selectively route signals for input to
the DSPs from a memory and for output from
the DSPs to the memory; and
a second set of instructions, adapted to control
a buffer to selectively output to the DSPs mem-
ory information indicating that the memory is
available.

17. A computer-readable medium of instructions as
claimed in claim 16, wherein:

the memory is a removable memory, and the
memory information indicates that the memory
has been inserted into a port for access by the
memory control apparatus.

18. A computer-readable medium of instructions as
claimed in claim 17, wherein:

the memory is a flash memory.

19. A computer-readable medium of instructions as
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claimed in claim 16, wherein:

the switch includes a plurality of selection
switches, coupled between the DSPs and the
memory; and
the first set of instructions is adapted to control
the plurality of switches.

20. A computer-readable medium of instructions as
claimed in claim 16, wherein:

the buffer includes a three-state buffer; and
the second set of instructions is adapted to con-
trol the three-state buffer to selectively output
the memory information of the memory to the
DSPs.

21. A computer-readable medium of instructions as
claimed in claim 16, further comprising:

a third set of instructions, adapted to control the
memory control apparatus to receive informa-
tion from a key input unit indicating an operation
mode; and
a fourth set of instructions, adapted to control
the memory control apparatus to control re-
cording of data in the memory or reproduction
of data from the memory according to the op-
eration mode indicated by the key input unit.

22. A computer-readable medium of instructions as
claimed in claim 16, wherein:

one of the DSPs is employed with a digital stills
camera and another of the DSPs is employed
with a digital video camera; and

wherein the first set of instructions controls
the switch to route the signals to and from the mem-
ory and the DSPs of the digital stills camera and
digital video camera.
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