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INFORMATION PROCESSINGAPPARATUS AND 
METHOD FOR OPERATING SAME 

INCORPORATION BY REFERENCE 

0001. The disclosure of the following priority application 
is herein incorporated by reference: Japanese Patent Appli 
cation No. HEI-8-164288 filed Jun. 25, 1996. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of Invention 
0003. The present invention relates to an information 
processing apparatus, for example, an information process 
ing apparatus well-Suited for use in an electronic camera, 
and the like, that converts an image of an object to digital 
data and records the data. The invention also relates to a 
method for operating an information processing apparatus. 
0004 2. Description of Related Art 
0005. In contrast to cameras using film, electronic cam 
eras photograph images of objects using a CCD, and the like, 
convert those images to digital data, and record that data in 
internal memory, removable memory cards, and the like. 
Images photographed using these electronic cameras can be 
reproduced on the Spot and displayed on LCD Screens, and 
the like, without undergoing development and printing as 
with conventional cameras. 

0006 Among such electronic cameras, when recording 
an image, and when reproducing an image while being Set 
in record mode, there are those being provided with a Setting 
Switch, separate from the power Supply Switch, for Setting a 
reproduction (play) mode. Alternatively, there are digital 
cameras having a function added to the power Supple Switch 
for Switching between the record mode and reproduction 
(play) mode. For example, the power Supply is turned off 
when the power Supply Switch is moved to the center, it 
becomes record mode when the power Supply Switch is 
moved to the left, and it becomes reproduction (play) mode 
when the power Supply Switch is moved to the right. 
0007. However, there was a problem that, when a Switch 
for Setting record mode and reproduction (play) mode is 
provided Separately from the power Supply Switch, and 
when wishing to photograph a specified object, it is neces 
Sary to operate the Setting Switch after having first turned on 
the power Supply Switch, and opportunities for photography 
and Sound recording may be missed. 
0008 Also, there was a problem that, when the power 
Supply Switch Serves also as a Setting Switch for performing 
Setting of record mode and reproduction (play) mode, and 
when having attempted to photograph a Specified object, the 
reproduction (play) mode may get set by operational error, 
and opportunities for photography and Sound recording may 
be missed. 

0009 Furthermore, when attempting to perform photog 
raphy, having Suddenly Set to record mode, opportunities for 
photography may be missed due to the Strobe not being fully 
charged in time. Thus, because charging of the Strobe occurs 
during the reproduction (play) mode, there was a problem 
that the batteries could wear out prematurely. 

SUMMARY OF THE INVENTION 

0.010 The present invention was created in consideration 
of Such conditions, and it enables recording on the Spot when 
wishing to record information. 
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0011. The inventive information processing apparatus 
can comprise an input device (for example, shooting lens 3 
of FIG. 1, CCD 20 of FIG.3, and microphone 8 of FIG. 1) 
for inputting information, a memory device (for example, 
memory card 24 of FIG. 3) for storing information input by 
the input device, a power Supply (for example, batteries 21 
of FIG. 3) for supplying electric power to the input device, 
an indicator (for example, power supply switch 11 of FIG. 
1) for indicating power Supply to the input device, and a 
mode Switching device (for example, touch tablet 6A of 
FIG. 2 and pen-type pointing device 46 of FIG. 4) capable 
of Switching a first mode capable of Storing in the memory 
information input by the input device, and a Second mode for 
reproducing information Stored in the memory, wherein the 
mode Switching device Switches to the first mode when 
power Supply is indicated by the indicator means. Also, the 
input device can be made So as to input image or Sound. 
0012. The information processing apparatus may com 
prise an input driving device (for example, shooting lens 3 
of FIG. 1, CCD 20 of FIG.3, microphone 8 of FIG. 1, and 
condenser 22 of FIG. 3) for driving input information, a 
memory (for example, memory card 24 of FIG. 3) for 
Storing information input by driving of the input driving 
device, a power supply (for example, batteries 21 of FIG. 3) 
for Supplying electric power to the input driving device, and 
a mode Switching device (for example, touch tablet 6A of 
FIG. 2 and pen-type pointing device 46 of FIG. 4) capable 
of Switching a first mode capable of Storing in the memory 
information input by driving of the input driving device, and 
a Second mode capable of reproducing information Stored in 
the memory, wherein driving of the input driving device is 
Stopped when the Second mode is Switched by the Switching 
device. 

0013 Also, the power supply can be made so as to stop 
power Supply to the input driving device when the Second 
mode is Switched by the Switching device. 
0014. Also, the input driving device can be made so as to 
have an imaging device (for example, CCD 20 of FIG. 3, 
and image processor 31, lens drive circuit 30, and CCD drive 
circuit 39 of FIG. 4) for imaging an image of an object. 
0015. Also, the input driving device can be made so as to 
have a charge accumulating device (for example, condenser 
22 of FIG. 3) for accumulating charge required in order to 
drive an illuminating device (for example, flash component 
4 of FIG. 1) for illuminating an object. 
0016. Also, the input driving device can be made so as to 
have a Sound input device (for example, microphone 8 of 
FIG. 1) for inputting sound. 
0017 Also, driving of the input driving device can be 
made so as to be permitted when the first mode is switched 
by the Switching device. 

0018. Also, the apparatus can be made so as to further 
comprise a display (for example, LCD 6 of FIG. 2) for 
displaying information input by driving of the input driving 
device. 

0019. The information processing apparatus can com 
prise an imaging device (for example, shooting lens 3 of 
FIG. 1 and CCD 20 of FIG. 3) for imaging an image of a 
Specified object, a Sound input device (for example, micro 
phone 8 of FIG. 1) for inputting a specified sound, a 
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memory (for example, memory card 24 of FIG. 3) for 
Storing information corresponding to the image imaged by 
the imaging device and information corresponding to the 
Sound input by the Sound input device, a mode Switching 
device (for example, touch tablet 6A of FIG.3 and pen-type 
pointing device 46 of FIG. 4) for switching the mode, a 
recording and reproducing device (for example, DSP 33 of 
FIG. 4) for recording to the memory information corre 
sponding to the Sound input by the Sound input device, and 
reproducing information corresponding to the Sound Stored 
in the memory, and an indicator (for example, Sound record 
ing Switch 12 of FIG.2) for indicating the start of recording 
to the memory information corresponding to the Sound input 
by the Sound input device, and indicating the Start of 
reproducing the Sound Stored in the memory, wherein the 
indicator indicates the Start of recording to the memory 
information corresponding to the Sound input by the Sound 
input device when the mode capable of recording the 
information is Switched by the mode Switching device, and 
indicates the Start of reproducing information corresponding 
to the Sound Stored in the memory when the mode capable 
of reproducing the recorded information is Switched by the 
mode Switching device. 

0020. In the information processing apparatus according 
to a first aspect of the invention, the input device inputs 
information; the memory Stores information input by the 
input device; the power Supply Supplies electric power to the 
input device; the indicator indicates power Supply to the 
input device; the mode Switching device Switches a first 
mode capable of Storing in the memory information input by 
the input device, and a Second mode for reproducing infor 
mation Stored in the memory. The mode Switching device 
Switches to the first mode when power Supply is indicated by 
the indicator. Consequently, the apparatus can automatically 
enter a mode capable of Storing information when the power 
Supply is turned on. 

0021 When power supply is indicated by the indicator, 
the mode Switching device Switches to the first mode 
capable of Storing in the memory information input by the 
input device. Therefore, the apparatus can automatically 
enter a mode capable of Storing information when the power 
Supply is turned on, and it becomes possible to have infor 
mation Stored immediately when wishing to have it stored. 
0022. In the information processing apparatus according 
to a Second aspect of the invention, the input driving device 
is driven to input information; the memory Stores informa 
tion input by driving of the input driving device; the power 
Supply Supplies electric power to the input driving device; 
the mode Switching device Switches a first mode capable of 
Storing in the memory information input by driving of the 
input driving device, and a Second mode capable of repro 
ducing information Stored in the memory. Driving of the 
input driving device is stopped when the Second mode is 
Switched by the Switching device. Consequently, the input 
driving device can be driven only when in a mode capable 
of Storing information. 

0023 Between a first mode capable of storing in the 
memory information input by driving of the input driving 
device, and a Second mode capable of reproducing infor 
mation Stored in the memory, when the Second mode is 
Switched by the Switching device, driving of the input 
driving device is stopped. Therefore, the input driving 
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device can be driven only when in a mode capable of Storing 
information, wasteful consumption of electric power of the 
power Supply can be controlled, and information can be 
caused to be stored rapidly when Switched to the first mode. 
0024. In the information processing apparatus according 
to a third aspect of the invention, the imaging drive acquires 
an image of a specified object; the Sound input drive inputs 
a Specified Sound; the memory Stores information corre 
sponding to the image imaged by the imaging device and 
information corresponding to the Sound input by the Sound 
input device; the recording and reproducing device records 
to the memory information corresponding to the Sound input 
by the mode Switching device for Switching the mode and 
the Sound input device, and reproduces information corre 
sponding to the Sound Stored in the memory; the indicator 
indicates the Start of recording to the memory information 
corresponding to the Sound input by the Sound input device, 
and indicates the Start of reproducing the Sound Stored in the 
memory. The indicator indicates the Start of recording to the 
memory information corresponding to the Sound input by 
the Sound input device when the mode capable of recording 
the information is Switched by the mode Switching device, 
and indicates the Start of reproducing information corre 
sponding to the Sound Stored in the memory when the mode 
capable of reproducing the recorded information is Switched 
by the mode Switching device. Consequently, the indicator 
can perform different indications during the mode capable of 
recording information and the mode capable of reproducing 
information. 

0.025 The indicator indicates the start of recording, to the 
memory, of information corresponding to the Sound input by 
the Sound input device when a mode capable of recording 
the information is Switched by the mode Switching device, 
and indicates the Start of reproduction of information cor 
responding to the Sound Stored in the memory when a mode 
capable of reproducing the recorded information is Switched 
by the mode Switching device. Therefore, the indicator can 
perform different indications during the mode capable of 
recording information and the mode capable of reproducing 
information. Consequently, the operating components can 
be simplified, and operability can be improved. 
0026. These and other aspects and salient features of the 
present invention will be described in or apparent from the 
following detailed description of preferred embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0027. The invention will be described in relation to the 
following drawings, in which: 
0028 FIG. 1 is a front perspective view of embodiment 
of an electronic camera according to the present invention; 
0029 FIG. 2 is a rear perspective view of an electronic 
camera according to the present invention; 
0030 FIG. 3 is a drawing showing an example of an 
internal configuration of an electronic camera according to 
the present invention; 
0031 FIG. 4 is a block drawing showing an example of 
an internal electrical configuration of an electronic camera 
according to the present invention; 
0032 FIG. 5 is a drawing showing an example of a 
display Screen displayed on an LCD of an electronic camera 
according to the present invention; 
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0.033 FIG. 6 is a flow chart explaining an operation of an 
electronic camera according to the present invention; 
0034 FIG. 7 is a flow chart explaining a processing 
procedure in a record mode of an electronic camera accord 
ing to the present invention; and 
0.035 FIG. 8 is a flow chart explaining a processing 
procedure for Strobe charging an electronic camera accord 
ing to the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0036 FIG. 1 and FIG. 2 are perspective views showing 
a configuration of one embodiment of an electronic camera 
of the present invention. For convenience of explanation, 
among the Six Surfaces constituting electronic camera 1, 
when photographing an object, the Surface oriented toward 
the object is surface X1, and the surface oriented toward the 
user is Surface X2. On the upper part of Surface X1, there are 
provided a finder 2 used in confirmation of the shooting 
Scope of the object, a shooting lens 3 for acquiring a light 
image of the object, a flash component (Strobe) 4 for 
emitting light to illuminate the object, and a red-eye reduc 
tion lamp 44 for controlling the red-eye phenomenon. 
0037. Meanwhile, on the upper part of surface X2 oppo 
Site Surface X1 (the position corresponding to the upper part 
of Surface X1 on which finder 2, shooting lens 3, and strobe 
4 are formed), there are provided the finder 2 and a speaker 
5. Speaker 5 outputs Sound corresponding to Sound data 
recorded on a memory card, or the like, installed inside 
electronic camera 1. Also, LCD 6 and operating keys 7, 
formed on Surface X2, are positioned vertically below finder 
2, shooting lens 3, flash component 4, and Speaker 5. Also, 
on the Surface of LCD 6, there is formed a so-called touch 
tablet 6A for inputting positional data corresponding to 
positions indicated by contact operation with a specified 
pen-type pointing device 46 (FIG. 4). 
0.038. The touch tablet 6A is constituted by a transparent 
material Such as glass and resin So that the user can observe 
via touch tablet 6A an image displayed on LCD 6 formed 
inside touch tablet 6A. 

0.039 Operating keys 7 are constituted by a plurality of 
keys corresponding to various functions as described later, 
they are operated by pen-type pointing device 46, and they 
are used when reproducing and displaying on LCD 6 
recorded data, Such as image data, Sound data or text data, 
recorded on an internally installed memory card, or the like. 
For example, menu key 7A is operated when causing menu 
information to be displayed on LCD 6. Execute (run) key 7B 
is operated when reproducing recorded data Selected by the 
USC. 

0040 Also, clear key 7C is operated when deleting 
recorded data. Cancel key 7D is operated when interrupting 
reproduction processing of recorded data. Scroll keys 7E are 
operated when Scrolling the Screen in a vertical direction. 
0041. On a top surface Z of the electronic camera 1, there 
are provided a microphone (mike) 8 for collecting Sound and 
an earphone jack 9 for connecting an earphone (not illus 
trated). 
0042. On the left side surface (surface Y1), there are 
provided a release Switch 10 operated when photographing 

Feb. 12, 2004 

an object and a power Supply Switch 11 for Switching the 
power supply on and off. The release Switch 10 and power 
supply switch 11 are positioned vertically below finder 2, 
shooting lens 3, and flash component 4, provided on the 
upper part of Surface X1. 
0043 Meanwhile, on surface Y2 (right side surface) 
opposite Surface Y1, there are provided a Sound recording 
Switch 12 operated when recording Sound, and a continuous 
mode Switch 13 operated when Switching the continuous 
mode during photography. The Sound recording Switch 12 
and continuous mode Switch 13 are positioned vertically 
below finder 2, shooting lens 3, and flash component 4, 
provided on the upper part of Surface X1, in the same 
manner as in the case of the release Switch 10 and power 
Supply Switch 11. Also, Sound recording Switch 12 is posi 
tioned at substantially the same height as release Switch 10 
on Surface Y1 So that there is no feeling of incongruity when 
held with either the left or right hand. 
0044) The height of release Switch 10 and the height of 
Sound recording Switch 12 can be made intentionally dif 
ferent So that, when a Switch only on one side is pressed, the 
Switch on the opposite Side Surface is not accidentally 
pressed when the opposite Side Surface is held by a finger to 
cancel the moment caused by this pressing. 
004.5 The continuous mode switch 13 is used to set 
photography of either only one frame of the object or a 
Specified plurality of frames continuously. For example, 
when the indicator of continuous mode Switch 13 is 
Switched to the position printed with “S” (that is, when 
Switched to S mode), only one single frame of photography 
is performed when release switch 10 is pressed. 

0046) Also, when the indicator of continuous mode 
switch 13 is switched to the position printed with “L” (that 
is, when switched to L mode), and when release switch 10 
is pressed, photography at a rate of eight frames per Second, 
for example, is performed while release Switch 10 is pressed. 

0047. Furthermore, when the indicator of continuous 
mode switch 13 is Switched to the position printed with “H” 
(that is, when Switched to H mode), and when release switch 
10 is pressed, photography at a rate of thirty frames per 
Second, for example, is performed while release Switch 10 is 
pressed. 

0048 Next, the internal configuration of electronic cam 
era 1 is explained. FIG. 3 is a perspective view showing an 
example of the internal configuration of the electronic 
camera shown in FIG. 1 and FIG. 2. CCD 20 is provided at 
the rear part (side of Surface X2) of Shooting lens 3 So as to 
convert photoelectrically the light image of the object, 
formed via Shooting lens 3, to corresponding electrical 
Signals (image signals), and to output the signals. 
0049 Vertically below LCD 6, there are arranged four 
cylindrical batteries (for example, AA dry cells) 21, for 
example, and electric power accumulated in these batteries 
21 is Supplied to the camera components. Also, a condenser 
22 for accumulating the charge required when flash com 
ponent 4 emits light is placed alongside batteries 21. 

0050. On a circuit board 23, there are formed various 
types of control circuits for controlling each component of 
electronic camera 1. Also, between circuit board 23 and 
LCD 6 as well as batteries 21, there is provided a removable 
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memory card (e.g., recording means) 24, and various types 
of information input into electronic camera 1 are recorded in 
each predetermined area of memory card 24. 
0051. In the present embodiment, memory card 24 is 
removable, but memory may also be provided on circuit 
board 23 such that each type of information can be recorded 
in that memory. Furthermore, the various types of informa 
tion recorded on memory card (or memory) 24 can also be 
output to an external personal computer via an input/output 
port 25. 
0.052 Next, the internal electrical configuration of elec 
tronic camera 1 of the present embodiment is explained, 
referring to the block diagram shown in. FIG. 4. CCD 20, 
comprising a plurality of pixels, photoelectrically converts 
to image Signals (electrical Signals) the light image formed 
on each pixel. CCD drive circuit 39 is controlled by a digital 
signal processor (DSP) 33, described later, so as to drive 
CCD 20. Lens drive circuit 30 moves shooting lens 3 in the 
direction of the optical axis So as to perform focusing 
control, and the like. 
0.053 Image processor 31 is constituted by a correlated 
double sampling circuit (CDS) and automatic gain control 
circuit (AGC), and the like. CDS is sampled at a specified 
timing for the image signals photoelectrically converted by 
CCD 20. AGC controls the gain of signals sampled by CDS. 
Analog/digital conversion circuit (A/D conversion circuit) 
32 digitizes the image Signals Sampled by CDS of image 
processor 31, and Supplies the signals to DSP 33. 
0054 DSP 33 temporarily supplies the digitized image 
data to buffer memory 35 and has it stored. Also, DSP 33 
reads the image data stored in buffer memory 35 and 
compresses it, for example, by the JPEG (Joint Photographic 
Experts Group) method, described later, then Supplies the 
data to memory card 24 via data bus 48, and has it recorded 
in a Specified area (image recording area). 
0055 Also, CPU 36 acquires the time from timer 45 so 
that information of the date and time having photographed 
is recorded in the image recording area of memory card 24 
as header information of the image data. That is, in the image 
recording area of memory card 24, there is appended data of 
photographic date and time. 
0056 Microphone (mike) 8 inputs sound and supplies 
Sound Signals corresponding to that Sound to A/D-D/A 
converter 38. A/D-D/A converter 38 converts the Supplied 
Sound signals to digital Sound (audio) data, and Supplies the 
data to DSP33. DSP 33 compresses the sound data supplied 
by A/D-D/A converter 38, then supplies the data to memory 
card 24 So as to have it stored in the specified area (Sound 
recording area). Also, at this time, in the Sound recording 
area of memory card 24, data of the recording date and time 
is recorded as header information of the Sound data. 

0057 Also, strobe drive circuit 41 is controlled by CPU 
36 so as to drive strobe (flash component) 4. Strobe 4 is 
driven by strobe control circuit 41 so as to emit light at a 
Specified timing and to project the light onto the object. 
Charge Voltage detection circuit S3 detects the value of 
Voltage of condenser 22 constituting Strobe drive circuit 41, 
and Supplies signals corresponding to the detected value of 
voltage to CPU 36. 
0.058 Red-eye reduction lamp drive circuit 43 is con 
trolled by CPU 36 so as to drive red-eye reduction lamp 44. 
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Red-eye reduction lamp 44 is driven by red-eye reduction 
lamp drive circuit 43 So as to emit light at a specified timing. 

0059. When a specified position of touch tablet 6A is 
pressed by pen-type pointing device 46 operated by the user, 
CPU 36 reads the X-Y coordinates corresponding to the 
pressed position of touch tablet 6A, and accumulates that 
coordinate data (constituting line-drawing information 
described later) in a specified memory, not illustrated. Also, 
CPU 36 supplies the line-drawing information accumulated 
in memory to memory card 24 along with header informa 
tion of the date and time the line-drawing information was 
input, and has it recorded in the line-drawing information 
recording area. 

0060 Buffer memory 35 and frame memory 47 are 
connected to CPU 36 via CPU control bus 49. Also, images 
corresponding to image data Stored in buffer memory 35 can 
be displayed on LCD 6 via frame memory 47. However, 
image data having undergone compression processing is 
supplied to buffer memory 35 via data bus 48 after once 
having been decompressed by DSP 33. 

0061 Also, speaker 5 is connected to A/D-D/A converter 
38 so that sound data read from memory card 24 is output 
by speaker 5 after having been decompressed by DSP 33, 
and converted to analog Sound Signals by A/D-D/A con 
verter 38. Detection circuit 40 detects the value of voltage of 
batteries 21 and Supplies data corresponding to the detected 
value of voltage to CPU 36. 

0062 Also, when the operating keys 7, and the various 
Switches Such as release Switch 10, power Supply Switch 11, 
Sound recording Switch 12, and continuous mode Switch (in 
FIG. 1 through FIG. 3) are operated, the corresponding 
Signals are Supplied to CPU 36. Also, when operating keys 
7 or various Switches are operated, CPU 36 executes the 
Specified processing corresponding thereto. 

0063 Finder display circuit 51 controls a finder display 
element 52 provided inside finder 2, and information such 
as, for example, information indicating whether or not the 
presently Set Shutter Speed and aperture are matched, and 
information indicating whether or not Strobe 4 is usable 
(whether or not the charge Voltage of condenser 22 is at a 
Specified value), is displayed in characters and figures So as 
to inform the user. Interface 50 performs input/output of data 
with external devices via input/output port 25. 
0064. Next, the operation is explained. First, input/output 
processing of Sound in the above-mentioned embodiment is 
explained. When power Supply switch 11 shown in FIG. 1 
is Switched to the side printed with “ON,” electric power is 
introduced into electronic camera 1, and when Sound record 
ing Switch 12 provided on Surface Y2 is pressed, processing 
of Sound recording (processing performing input of Sound 
and its recording) is initiated. That is, Sound input via 
microphone 8 is converted to digital Sound (audio) data by 
A/D-D/A converter 38, and compression processing is 
applied in DSP33, then the data is supplied to memory card 
24 and is recorded in the Sound recording area of memory 
card 24. At this time, in the Sound recording area of memory 
card 24, data of the date and time of Sound recording, and the 
like, is recorded as header information of the compressed 
Sound data. Such operation is executed repeatedly while 
Sound recording Switch 12 is pressed. Or, it is executed 
repeatedly for a specified time after Sound recording Switch 
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12 is pressed. As a compression method for Sound, the Pulse 
Code Modulation (PCM) method and other methods can be 
used. 

0065 Next, operation when photographing an object is 
explained. First, the case when continuous mode Switch 13 
provided on surface Y2 is switched to S mode (mode 
performing only one frame of photography) is explained. 
First, power supply Switch 11 provided on the side of surface 
Y1 is Switched to the side printed with “ON” and electric 
power is introduced into electronic camera 1, as shown in 
FIG. 1. When release switch 10 provided on surface Y1 is 
pressed, confirming the object in finder 2, photographic 
processing of the object is initiated. 

0.066 The light image of the object observed in finder 2 
is collected by Shooting lens 3 and the image is formed on 
CCD 20 comprising a plurality of pixels. The light image of 
the object formed on CCD 20 is photoelectrically converted 
to image Signals in each pixel and is Sampled by CDS 
constituting image processor 31. After the gain of the image 
signals sampled by CDS is controlled in AGC constituting 
image processor 31, the Signals are Supplied to A/D conver 
sion circuit 32, are digitized there, and are provided to DSP 
33. 

0067. DSP 33 temporarily supplies the digitized image 
data to buffer memory 35, and has it stored. Also, the image 
data Stored in buffer memory 35 is compressed according to 
the JPEG method, having combined discrete cosine trans 
form, quantization, and Huffman encoding. After that, the 
compressed image data is Supplied to memory card 24 via 
data bus 48. Memory card 24 records the image data 
supplied by DSP33 to the image recording area. At this time, 
in the image recording area of memory card 24, data of the 
date and time of photography is recorded as header infor 
mation of the above-mentioned image data. 

0068. When continuous mode switch 13 is switched to S 
mode, only one frame of photography is performed each 
time release Switch 10 is pressed. Consequently, even when 
release Switch 10 is pressed and it continues to be pressed in 
that manner, only one frame of photography is performed. 
Also, when release Switch 10 is continuously pressed, con 
tinuing for a specified amount of time, the image just 
photographed is displayed on LCD 6. 

0069. Next, the case when continuous mode switch 13 is 
Switched to L mode (mode performing continuous shooting 
at eight frames per Second) is explained. First, power Supply 
Switch 11 provided on the side of Surface Y1 is switched to 
the side printed with “ON” and electric power is introduced 
into electronic camera 1. When release switch 10 provided 
on Surface Y1 is pressed, photographic processing of the 
object is initiated as follows. 

0070 The light from the object observed in finder 2 is 
collected by shooting lens 3 and an image is formed on CCD 
20 comprising a plurality of pixels. The light image of the 
object formed on CCD 20 is photoelectrically converted to 
image Signals in each pixel and is Sampled at a rate of eight 
times per Second by CDS of image processor 31. Also, at this 
time, CDS thins out a number equivalent to three fourths of 
the pixels from CCD20 among the electrical image Signals 
corresponding to all the pixels. 
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0071. The image signals sampled by CDS (image signals 
of one fourth of the pixels of all pixels of CCD 20) are 
Supplied to A/D conversion circuit 32, are digitized there, 
and are output to DSP 33. 
0072 DSP 33 temporarily supplies the digitized image 
data to buffer memory 35, and it is stored. Also, the image 
data stored in buffer memory 35 is read by DSP 33 and 
compressed according to the JPEG method. The compres 
Sion-processed image data is Supplied to memory card 24 via 
data buS 48, and it is Stored in the image recording area. At 
this time, in the image recording area of memory card 24, 
data of the date and time of photography is recorded as 
header information of the above-mentioned image data. 

0073. Next, the case when continuous mode switch 13 is 
Switched to H mode (mode performing continuous shooting 
at thirty frames per Second) is explained. First, power Supply 
Switch 11 provided on the side of Surface Y1 is switched to 
the side printed with “ON” and electric power is introduced 
into electronic camera 1. When release switch 10 provided 
on Surface Y1 is pressed, photographic processing of the 
object is initiated as follows. 

0074 The light from the object observed in finder 2 is 
collected by shooting lens 3 and an image is formed on CCD 
20. The light image of the object formed on CCD 20, 
comprising a plurality of pixels, is photoelectrically con 
verted to image Signals in each pixel and is Sampled at a rate 
of thirty times per second by CDS of image processor 31. 
Also, at this time, CDS thins out a number equivalent to 
eight ninths of the pixels from CCD 20 among the electrical 
image Signals corresponding to all the pixels. 

0075 The image signals sampled by CDS (image signals 
of one ninth of the pixels of all pixels of CCD 20) are 
Supplied to A/D conversion circuit 32, are digitized there, 
and are output to DSP 33. 
0076. DSP 33 temporarily supplies the digitized image 
data to buffer memory 35, and has it stored. Also, DSP 33 
reads the image data stored in buffer memory 35 and 
compresses it according to the JPEG method. Doing thus, 
the digitized and compression-processed image data is Sup 
plied to memory card 24 via data bus 48, and is recorded in 
the image recording area of memory card 24 along with 
header information of the date and time of photography. 
0077. During photography of an object, light also can be 
projected on the object by causing Strobe (flash component) 
4 to operate according to need. In this case, Strobe 4 emits 
light at a specified timing according to control of Strobe 
drive circuit 41. Also, red-eye reduction lamp 44 also can be 
made to emit light in order to control the red-eye phenom 
enon. In this case, red-eye reduction lamp 44 emits light at 
a specified timing according to control of red-eye reduction 
lamp drive circuit 43. 

0078 Next, operation when inputting two-dimensional 
information (pen input information (line-drawing informa 
tion)) using touch tablet 6A is explained. When the pen tip 
of pen-type pointing device 46 contacts touch tablet 6A, data 
corresponding to the XY coordinates of the contacted loca 
tion is supplied to CPU 36. Based on the data corresponding 
to these. XY coordinates, CPU 36 writes image data corre 
sponding to a point, for example, having a specified size, in 
the position in frame memory 47 corresponding to the 
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above-mentioned XY coordinates. By this, a point of the 
Specified size is displayed in a corresponding position on 
LCD 6. 

0079. Because touch tablet 6A formed on the surface of 
LCD 6 is constituted by a transparent material, as described 
above, the user can observe the point displayed in the 
position on LCD 6 having pressed touch tablet 6A with the 
pen tip of pen-type pointing device 46 and can feel as if 
having performed direct pen input on LCD 6. Also, when 
pen-type pointing device 46 is moved on touch tablet 6A, on 
LCD 6 there is displayed a line following the course of 
movement of pen-type pointing device 46. Furthermore, 
when pen-type pointing device 46 is moved intermittently 
on touch tablet 6A, on LCD 6 there is displayed a broken 
line following the movement of pen-type pointing device. 
AS Such, the user can input the desired line-drawing infor 
mation Such as characters and figures using touch tablet 6A, 
LCD 6. 

0080. Also, when an image is displayed on LCD 6, and 
when line-drawing information Such as characters, for 
example, is input by pen-type pointing device 46, this 
line-drawing information is composed in frame memory 47, 
and it is displayed Simultaneously with the image informa 
tion on LCD 6. 

0081. The user can select the color of the line drawings 
to be displayed on LCD 6 from a plurality of colors such as 
black, white, red, and green, by operating a color Selection 
Switch, not illustrated. 

0082) When execute (run) key 7B of operating keys 7 is 
pressed after input of line-drawing information by pen-type 
pointing device 46 and touch tablet 6A, the line-drawing 
information temporarily accumulated in the data area of 
buffer memory 35 is supplied to memory card 24 via CPU 
control bus 49 along with header information of input date 
and time, and they are recorded in the line-drawing infor 
mation recording area of memory card 24. 
0.083. The line-drawing information thus recorded in 
memory card 24 is information having undergone compres 
Sion processing. Because line-drawing information input by 
touch tablet 6A contains much information having a high 
Spatial frequency component, when compression processing 
is performed by the JPEG method used to compress the 
above-mentioned image information, the compression rate is 
poor, and the quantity of information is not significantly 
reduced. Furthermore, because compression by the JPEG 
method is irreversible compression, it is not Suitable for 
compression of line-drawing information having little quan 
tity of information. This is because gathering and Spreading 
accompanying deficiencies in the information become 
prominent when decompressed and displayed on LCD 6. 
0084. Therefore, line-drawing Information is com 
pressed, for example, by the run-length method used in 
facsimile machines, and the like. The run-length method is 
a method that compresses line-drawing information by Scan 
ning the line drawing in a horizontal direction, and encoding 
continuous lengths of information (points) of each color, 
black, white, red, green, and the like, and the continuous 
lengths of non-information (parts not having pen input). 
0085. By using this run-length method, line-drawing 
information can be compressed efficiently. Also, even when 
the compressed line-drawing information is decompressed, 
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it becomes possible to Suppress deficiencies in the informa 
tion. Line-drawing information also can be made So that it 
is not compressed when the quantity of that information is 
comparatively little. 
0086 Also, when an image is displayed on LCD 6, and 
when pen input is performed, as described above, the image 
data and line-drawing information input by pen are com 
posed in frame memory 47, and a composite image of the 
image and line drawing is displayed on LCD 6. However, in 
memory card 24, the image data and the line-drawing 
information are recorded Separately in the image recording 
area and the line-drawing information recording area. Thus, 
because the two types of information are recorded in dif 
ferent areas, the user can delete either image from the 
composite image of the image and the line drawing. Also, 
each type of image information can be compressed by 
individual compression methods and recorded. 
0087 Also, when data is recorded in any one of the sound 
recording area, image recording area, and line-drawing 
information recording area of memory card 24, a list display 
Screen showing a list A of the recorded information can be 
displayed on LCD 6 as shown in FIG. 5. In the list display 
screen on LCD 6 shown in FIG. 5, the year, month, and day 
(recording date E) (here, Aug. 25, 1995) of the moment 
when the information was recorded is displayed at the lower 
part of the Screen, and the recording time of the information 
recorded on that recording date is displayed at the leftmost 
Side of the Screen. 

0088. On the right side of the recording time, there are 
displayed thumbnail images B when image data is recorded. 
The thumbnail images B are reduced images created by 
thinning out the bit-map data of each image recorded on 
memory card 24. Consequently, the information having 
thumbnail images displayed is information including image 
information. Namely, in the information recorded (input) at 
“10:16” and “10:21,” image information is included, and in 
the information recorded at “10:05,”“10:28,”“10:54,” and 
“13:10, no image information is included. Also, memo 
symbol “*” (specified as D) represents that a specified memo 
is recorded as line-drawing information. 
0089. Furthermore, on the right side of the display area of 
the thumbnail images B, there are displayed bars (lines) C of 
lengths corresponding to the lengths of the Sound recording 
time. These Sound information bars are not displayed when 
Sound information is not input. 
0090 The user selects and specifies information to be 
reproduced by pressing inside a rectangular area where the 
desired information is displayed on the Screen shown in 
FIG. 5 with the pen tip of pen-type pointing device 46, and 
reproduces the Selected information by pressing execute 
(run) key 7B shown in FIG. 2 with the pen tip of pen-type 
pointing device 46. By this, the Selected information is 
output. 

0091 For example, when the inside of band-shaped area 
where “10:05” is displayed, on the screen shown in FIG. 5, 
is pressed by pen-type pointing device 46, CPU 36 instructs 
DSP33 to reproduce the sound corresponding to the selected 
sound recording date and time (10:05). 
0092. According to the instruction from CPU 36, DSP33 
reads the Sound data from memory card 24, applies decom 
pression processing, and then Supplies the data to A/D-D/A 
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converter 38. A/D-D/A converts to analog signals the sound 
data decompressed and Supplied by DSP 33 and outputs the 
Signals by Speaker 5. When an earphone, not illustrated, is 
connected to earphone jack 9, the Sound is output from the 
earphone rather than being output from Speaker 5. 
0093. When reproducing image data recorded on 
memory card 24, the user Selects that information by preSS 
ing the desired thumbnail image with the pen tip of pen-type 
pointing device 46, and reproduces that Selected information 
next by pressing execute (run) key 7B. 
0094. The image data corresponding to the selected 
thumbnail is read from memory card 24 by DSP 33 and is 
decompressed. The decompressed image data is Supplied to 
frame memory 47 via CPU control bus 49, and is stored as 
bit-map data. Next, control Signals corresponding to the 
image data Stored in frame memory 47 are Supplied to LCD 
6, and the corresponding image is displayed. 

0.095 At this time, when sound data is also recorded (for 
example, in the cases of “10:16” and “10:21”), the sound can 
be output by Speaker 5 or the earphone as described above. 
0096) Next, the operation mainly in the record mode of 
electronic camera 1 is explained, referring to the flow charts 
shown in FIG. 6 through FIG.8. First, in step S1 of FIG. 
6, CPU 36 sets to 0 the value of a mode flag indicating 
record mode, reproduction (play) mode, and the like. Next, 
in step S2, the value of the mode flag is determined by CPU 
36. When the value of the mode flag is determined to be 0, 
the operation advances to Step S4, and processing in the 
record mode is executed. In the present case, because the 
value of the mode flag is Set to 0 in Step S1, the operation 
advances to Step S4, and processing in the record mode is 
executed. 

0097 FIG. 7 is a flow chart showing the processing 
procedure in the record mode executed in step S4 of FIG. 6. 
First, in Step S11, charging processing of Strobe 4 is 
executed. That is, the process of Supplying to condenser 22 
the charge necessary for Strobe 4 to operate is executed. 

0.098 FIG. 8 is a flow chart showing the details of the 
processing executed in step S11 of FIG. 7. First, in step S21, 
the value of the count of timer 45 is reset to 0. Next, in step 
S22, processing initiation of the charging of Strobe 4 is 
performed. For example, batteries 21 and condenser 22 are 
connected, and electric power is Supplied from batteries 21 
to condenser 22. AS described above, condenser 22 consti 
tutes Strobe drive circuit 41, and charge Voltage detection 
circuit 53 detects the charge Voltage of condenser 22. 
0099. In step S23, the charge voltage of condenser 22 
constituting Strobe drive circuit 41 is detected by charge 
voltage detection circuit 53, and it is determined whether the 
charge Voltage of condenser 22 is a specified value necessary 
for causing strobe 4 to flash. When the charge voltage of 
condenser 22 is determined to be the Specified value, the 
operation advances to Step S24, and additional charging for 
the amount of three Seconds, for example, is performed. This 
is because there is variation in the precision of detection of 
charge Voltage detection circuit 53, and it is performed in 
order to compensate for that. 
0100 Next, in step S25, end-of-charging processing is 
performed by control of CPU 36. For example, under control 
of CPU 36, strobe drive circuit 41 cuts the connection 
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between batteries 21 and condenser 22, and stops the Supply 
of electric power from batteries 21 to condenser 22, and the 
operation returns. 

0101. On the other hand, in step S23, when the charge 
Voltage was determined to be less than the Specified value, 
the operation advances to Step S26, and it is determined 
whether an operation to escape the record mode was per 
formed. For example, it is determined whether a Switch for 
Setting record mode and reproduction (play) mode was 
operated. When it was determined that an operation to 
escape record mode was performed, the operation advances 
to Step S27, and end-of-charging processing is executed. 
Next, in step S28, the value corresponding to the other mode 
(for example, in this case, reproduction (play) mode, or the 
like, other than record mode) is set to the mode flag, and the 
operation returns to perform step S12 (FIG. 7). 
0102 Also, in step S26, when it is determined an opera 
tion to escape the record mode was not performed, the 
operation advances to step S29, and it is determined whether 
another operation was performed. For example, it is deter 
mined whether sound recording Switch 12, touch tablet 6A, 
operating keys 7, and the like, were operated. When it is 
determined that another operation was not performed, the 
operation returns to Step S23, and the processing from Step 
S23 on down is executed iteratively. On the other hand, 
when it was determined that another operation was per 
formed, the operation returns to perform step S12 (FIG. 7). 
0103) The processing of step S25, step S28 or step S29 
ends, and the operation returns to perform step S12 (FIG. 7). 
Next, the operation advances to step S12 of FIG. 7, and the 
value of the mode flag is determined. When the value of the 
mode flag is determined to be 0 (record mode), the operation 
advances to Step S13, and, according to the operation 
determined in step S29 of FIG. 8, an operation for causing 
a Specified processing A to be executed is performed. In Step 
S14, processing B is executed according to the operation 
specified in step S29 of FIG. 8. 

0104) Next, in step S15, it is determined whether the 
value of the count of timer 45 is greater than the value of the 
count corresponding to a Specified time. When the value of 
the count of timer 45 is determined to be greater than the 
value of the count corresponding to the Standard time, the 
operation returns to Step S11, and charging processing of 
Strobe 4 is executed again. The Standard time here can be 
made, for example, two minutes. By this, condenser 22 can 
be charged in Substantially two minutes, the charge accu 
mulated in condenser 22 is discharged naturally, and the 
charge Voltage can be prevented from dropping below the 
Standard Voltage necessary for causing Strobe 4 to flash. 

0105. On the other hand, when it was determined that the 
value of the count of timer 45 is less than or equal to the 
value of the count corresponding to the Specified Standard 
time, the operation returns to Step S12, and processing of 
StepS S12 on down is executed iteratively. 

0106 Also, in step S12, when it was determined that the 
value of the mode flag is other than 0, that is, in step S26 of 
FIG. 8, it is determined whether an operation to escape 
record mode was performed, and in Step S28, when a value 
(other than 0) corresponding to another mode (here, a mode 
other than record mode) was set to the mode flag, the 
operation returns, and it returns to step S2 of FIG. 6. 
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0107 When, for example, the value of the mode flag was 
set to 1 (reproduction (play) mode) in step 528 of FIG. 8, it 
is determined in step S2 of FIG. 6 that the value of the mode 
flag is 1, the operation advances to Step S3, and processing 
in the reproduction (play) mode is executed. Also, when the 
value of the mode flag was set to a value other than 0 and 
1 in step S28 of FIG. 8, the value of the mode flag is 
determined in step S2 of FIG. 6 to be a value other than 0 
and 1, the operation advances to Step S5, and processing of 
the other mode is executed. 

0108. When the processing in step S3, the processing in 
Step S4 or the processing in Step S5 ends, the operation 
returns to Step S2, and processing of Steps S2 on down is 
executed iteratively. 
0109) Also, in step S3 and in step 5, in the same manner 
as in the processing of the record mode in Step S4, when an 
operation to change the mode is performed, the operation 
returns, it returns to Step S2, and processing of Steps S2 on 
down is executed iteratively. 
0110 Thus, when power supply switch 11 is turned on, 
because the operation immediately enters the record mode, 
the user can photograph the image of a specified object by 
operating release Switch 10 after having turned on power 
Supply Switch 11. Therefore, it is made Such that a shooting 
opportunity is not missed. In the same manner, the user can 
record a specified Sound by operating Sound recording 
Switch 12 after having turned on power Supply Switch 11. 
Therefore, it is made Such that a Sound recording opportu 
nity is not missed. 
0111. Also, in record mode, because charging of the 
Strobe 4 is performed within a specified time, charging of 
Strobe 4 is not performed when photographing a Specified 
object. Therefore, missing of a shooting opportunity due to 
Strobe 4 not being caused to flash is controlled. Also, in a 
mode other than record mode, because charging of the Strobe 
4 is stopped, wasteful consumption of batteries 21 can be 
controlled. 

0112 Furthermore, in a mode other than record mode, it 
can be made Such that Supply of electric power to finder 
display circuit 51 and finder display element 52, provided 
inside optical finder 2, is Stopped. Also, in a mode other than 
record mode, Supply of electric power to the photographic 
components for performing processing related to photogra 
phy, Such as CCD 20, image processor 31, lens drive circuit 
30, and CCD drive circuit 39, is stopped. Thus, wasteful 
consumption of batteries 21 can be controlled. 
0113 Also, in a mode other than recording mode, other 
than those mentioned in the above-mentioned embodiment, 
performance of the functions related only to recording may 
be stopped. For example, lens driving of the Shooting lens 
can be stopped, which may be advantageous in a camera 
using an electronic Zoom lens as a shooting lens and in a 
camera having an autofocus function. 
0114. In the illustrated embodiment, the camera control 
ler can be implemented as a Single Special purpose inte 
grated circuit (e.g., ASIC) having a main or central processor 
Section for overall, System level control, and Separate Sec 
tions dedicated to performing various different specific 
computations, functions and other processes under control 
of the central processor Section. It will be appreciated by 
those skilled in the art that the controller can also be 
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implemented using a plurality of Separate dedicated or 
programmable integrated or other electronic circuits or 
devices (e.g., hardwired electronic or logic circuits Such as 
discrete element circuits, or programmable logic devices 
such as PLDS, PLAS, PALS or the like). The controller can 
also be implemented using a Suitably programmed general 
purpose computer, e.g., a microprocessor, microcontroller or 
other processor device (CPU or MPU), either alone or in 
conjunction with one or more peripheral (e.g., integrated 
circuit) data and Signal processing devices. In general, any 
device or assembly of devices on which a finite State 
machine capable of implementing the flowcharts shown in 
FIGS. 6-8 can be used as the controller. As shown, a 
distributed processing architecture is preferred for maxi 
mum data/signal processing capability and Speed. 
0115 Incidentally, in the record mode as described 
above, Sound recording Switch 12 has a function for indi 
cating the Start of recording of Sound input by microphone 
8 to memory card 24. As a matter of fact, in the reproduction 
(play) mode, it is made Such that Sound recording Switch 12 
functions as a Switch (reproduction (play) Switch) for indi 
cating the Start of reproduction of Sound data recorded on 
memory card 24. By this, one Switch can be made to have 
a plurality of functions, simplification of the operating 
components can be accomplished, and operability can be 
improved. 

0116. In the above-mentioned embodiment, finder 2 was 
made an optical component, but it can also be made So as to 
use a liquid crystal finder using liquid crystal. Also, in the 
above-mentioned embodiment, only one microphone is pro 
vided, but two microphones may be provided on the left and 
right So as to record Sound in Stereo. Also, in the above 
mentioned embodiment, each type of information was input 
using a pen-type pointing device, but it can also be made So 
as to input using a finger. Furthermore, the display Screen 
displayed on LCD 6 is only one example, the invention is not 
limited to this, and it can be made to use Screens of various 
layouts. Similarly, the types and layout of operating keys are 
only one example, and the invention is not limited to these. 

What is claimed is: 
1. An information processing apparatus, comprising: 

an input device for inputting information; 
a memory for Storing information input by the input 

device; 

a power Supply that Supplies electric power to the input 
device; 

an indicator that indicates power Supply to the input 
device; 

a mode Switch that Switches between a first mode to store 
in the memory information input by the input device, 
and a Second mode to reproduce information Stored in 
the memory; 

a strobe drive circuit which is operated while power 
Supply is indicated by the indicator and in the first 
mode; and 

a controller that controls the input device, the mode 
Switch and the strobe drive circuit, wherein when the 
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mode is changed from the first mode to the Second 
mode, the controller Stops the operation of the Strobe 
drive circuit. 

2. An information processing apparatus as defined in 
claim 1, wherein the input device inputs an image, the first 
mode is an image-recording mode and the Second mode is an 
image reproducing mode. 

3. An information processing apparatus, comprising: 
an input device for inputting information; 
a memory for Storing information input by the input 

device; 
a power Supply that Supplies electric power to the input 

device; 
an indicator that indicates power Supply to the input 

device; 
a mode Switch that Switches between a first mode to store 

in the memory information input by the input device, 
and another mode which does not operate the input 
device; 

a Strobe drive circuit having a condenser; and 
a controller that controls the input device, the power 

Supply, the mode Switch and the Strobe drive circuit, 
wherein the controller operates the strobe drive circuit 
to: 

(a) actuate the strobe drive circuit when in the first 
mode by the mode Switch, 

(b) stop operation of the strobe drive circuit when the 
mode is changed to the another mode from the first 
mode, and 

(c) resume operation of the Strobe drive circuit when 
the mode is returned to the first mode from the 
another mode. 

4. An information processing apparatus as defined in 
claim 3, wherein the input device inputs an image and the 
first mode is an image recording mode. 

5. An information processing apparatus as defined in 
claim 3, wherein the input device inputs an image and the 
another mode is an image reproducing mode. 
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6. An information processing apparatus as defined in 
claim 3, wherein the input device inputs an image and the 
another mode is a Sound recording mode. 

7. A method for operating an information processing 
apparatus having a mode Switch that Switches between a first 
mode that Stores information, and a Second mode that 
reproduces information, comprising: 

inputting information using an input device; 
Storing the input information in a memory; 

Supplying electric power to the input device; 
indicating power Supply to the input device, 

detecting when the mode Switch is changed from the first 
mode to the Second mode; and 

automatically stopping operation of a Strobe drive circuit 
when the mode is Switched from the first mode to the 
second mode by the mode switch. 

8. A method for operating an information processing 
apparatus having a mode Switch that Switches between a first 
mode that Stores information and another mode which does 
not operate an input device, comprising: 

inputting information using the input device; 
Storing input information in a memory; 

Supplying electric power to the input device; 

indicating power Supply to the input device, 

actuating a Strobe drive circuit when the mode Switch is 
in the first mode; 

Stopping operation of the Strobe drive circuit when the 
mode Switch is changed to the another mode from the 
first mode, and 

resuming the operation of the Strobe drive circuit when 
the mode Switch is returned to the first mode from the 
another mode. 


