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(57) ABSTRACT 

An information processing device includes a shooting lens 
assembly, a photoelectric conversion element, a memory, a 
display Screen, a Zoom designation device and an imageSize 
changing device (e.g., a controller). The photoelectric con 
version element receives light from an object that is col 
lected by the Shooting lens assembly and converts the 
collected light into electrical Signals representative of the 
object. The memory Stores image data that is representative 
of objects. The display Screen displays images of the object 
corresponding to the electrical Signal converted by the 
photoelectric conversion element or images corresponding 
to the image data Stored in the memory. The image size 
changing device magnifies or reduces an image size of the 
image displayed on the display Screen regardless of whether 
the image is being Supplied from the photoelectric conver 
Sion element or the memory. 
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INFORMATION PROCESSING DEVICE 

INCORPORATION BY REFERENCE 

0001. The disclosure of the following priority application 
is herein incorporated by reference: 
0002 Japanese Application No. 08-153783 filed Jun. 14, 
1996. 

BACKGROUND OF THE INVENTION 

0003) 1. Field of Invention 
0004. The present invention relates to an information 
processing device. In particular, the present invention relates 
to an information processing device for taking and display 
ing pictures electronically, and when displayed, the pictures 
can be either enlarged or reduced. 
0005 2. Description of Related Art 
0006 With the progress of electronic circuits, electronic 
cameras have become widespread which use photoelectric 
conversion elements to electrically process picture images. 
0007 Such electronic cameras often have a liquid crystal 
display (LCD). The LCD, referred to as an electronic 
Viewfinder, is used for displaying the picture images and 
provides real-time picture images of the objects or Subjects 
being photographed by the user at the time of taking the 
picture which will be referred to hereinafter as “shooting the 
object”. 

0008 FIGS. 15 and 16 show an example of a conven 
tional electronic camera 81. In the electronic camera 81, 
light from the object that enters through a shooting lens 101 
is converted into electrical Signals by a photoelectric con 
version element (not shown in the figure) and the electrical 
Signals are digitized to create image data. 
0009. Then, by displaying the image data on a LCD 106, 
the user can confirm the object being photographed. 
0.010 When a release Switch 102 is pressed by the user, 
an image of the object at that time is taken, i.e., shot, and 
image data corresponding to the image is Stored in a built-in 
memory (not shown in the figure). 
0.011 In addition, operating a focal length changing 
Switch 107 changes the focal length of the shooting lens 101, 
for example, between either a “NORMAL mode or a 
“TELEPHOTO” mode. When the focal length changing 
Switch 107 is switched to the “TELEPHOTO” mode, the 
shooting lens 101 is adjusted so that the focal length 
becomes longer, and the image of the object becomes larger 
than the image in the “NORMAL mode and is displayed on 
the LCD 106. In such manner, images of the object can be 
Shot in either the “NORMAL or “TELEPHOTO’ modes. 

0012. In addition, by operating a specified operating 
button (not shown), an image, shown by example in FIG. 
17, that has been previously taken can be retrieved from 
storage in the memory and displayed on the LCD 106. Now, 
the image displayed on the LCD 106 (FIG. 17) can be 
enlarged as shown in FIG. 18 by pressing a Zoom button 
105. 

0013 Moreover, if a minus (-) switch 103 is pressed 
while the image in FIG. 18 is being displayed, an enlarged 
left side of the image in FIG. 17 is displayed as shown in 

Aug. 16, 2001 

FIG. 19. Conversely, if a plus (+) switch 104 is pressed 
while the image in FIG. 18 is being displayed, an enlarged 
right side of the image in FIG. 17 is displayed as shown in 
FIG. 20. 

0014 Furthermore, by pressing the Zoom button 105 
again while the image in either FIGS. 18-20 is being 
displayed, the image reduced to its original Size as shown in 
FIG. 17 is displayed. 
0015. As described above, the focal length can be 
changed at the time of shooting the object by operating the 
focal length changing Switch 107. Thus, the object is dis 
played as enlarged on the LCD 106. In addition, when 
displaying images retrieved from the memory i.e., the 
recorded images, operating the Zoom button 105 enlarges the 
image displayed on the LCD 106. 
0016. However, for the similar operations to enlarge the 
image displayed in the LCD 106, the focal length changing 
Switch 107 is used at the time of shooting images and the 
Zoom button 105 is used at the time of displaying the images 
retrieved from the memory. Therefore, a problem arises in 
that the user can be easily confused by these operations. 
Thus, the user can easily misuse the electronic camera, e.g., 
by pressing the wrong button. 
0017 Moreover, due to providing two operating compo 
nents, i.e., the Zoom button 105 and the focal length chang 
ing Switch 107, as described above, another problem is that 
the number of operating components is increased. AS a 
result, the external appearance of the device is tainted. 

SUMMARY OF THE INVENTION 

0018. It is an object of embodiments of the present 
invention to either perform a Zoom operation (either by 
changing the focal length of the Shooting lens or by per 
forming an electronic Zoom) when shooting an image or to 
perform a Zoom operation that changes the magnification of 
the image on the LCD when displaying a previously 
recorded image by operating only one component. This 
results in a reduction of misuse without increasing the 
number of operating parts. 
0019. The information processing device of embodi 
ments of the present invention includes light collecting 
means for collecting light from an object or Subject, photo 
electric conversion means for receiving light from the object 
collected by the light collecting means and for converting 
the received light into electrical signals, memory means for 
Storing Specified image data and display means for display 
ing images of the object corresponding to the electrical 
Signals converted by the photoelectric conversion means or 
corresponding to Specified image data recorded in the 
memory means. The information processing device also 
includes actuating means and Zooming (e.g., enlarging/ 
reducing) means. The actuating means is operated at a time 
to perform a Zoom operation with respect to the image 
projected by the light collecting means on the photoelectric 
conversion means and also operates when displaying images 
corresponding to the image data recorded in the memory 
means, on the displaying means by enlarging or reducing 
(i.e., Zooming) the images. The Zooming means enlarges or 
reduces the image on the display, in response to actuating the 
actuating means, regardless of whether that image is being 
provided from the memory means or from the photoelectric 
conversion means. 
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0020. In the information processing device of the present 
invention, when the actuating means is actuated at the time 
of shooting the object, the focal length of the light collecting 
means is changed. (Alternatively, the device can perform a 
digital Zoom operation in which the focal length of the light 
collecting means remains fixed, but the image provided from 
the photoelectric conversion means is electronically 
enlarged or reduced, e.g., by interpolation or thinning.) Also, 
when the actuating means is actuated at the time of display 
ing the image corresponding to the image data recorded in 
the memory means, the image displayed on the display 
means is either enlarged or reduced. Therefore, misuse of the 
information processing device of the present invention can 
be reduced and the number of operating components can be 
reduced as well. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0021 FIG. 1 is a front perspective view showing an 
information processing device of the present invention; 
0022 FIG. 2 is a rear perspective view showing the 
information processing device of the present invention 
shown in FIG. 1; 
0023 FIG. 3 is a perspective view showing internal 
components of the information processing device of the 
present invention shown in FIGS. 1 and 2; 
0024 FIG. 4 is a block diagram showing an electrical 
Structure of the information processing device of the present 
invention shown in FIGS. 1 and 2; 
0.025 FIG. 5 is a diagram representing a 2x2 pixel area 
when the information processing device of the present 
invention is in a “L” mode; 
0.026 FIG. 6 is a diagram representing a 3x3 pixel area 
when the information processing device of the present 
invention is in a “H” mode; 

0.027 FIG. 7 illustrates a display screen of the informa 
tion processing device of the present invention shown in 
FIGS. 1 and 2; 

0028 FIG. 8 illustrates the display screen displaying an 
image in a normal size; 
0029 FIG. 9 illustrates the display screen displaying the 
image in FIG. 8 in an enlarged size; 

0030 FIG. 10 illustrates the display screen displaying 
the image in the normal size; 
0.031 FIG. 11 illustrates the display screen displaying the 
image in FIG. 10 in a reduced size; 
0032 FIG. 12 illustrates the image in FIG. 10 when the 
reduced image is centrally displayed; 

0.033 FIG. 13 A-13D illustrates a point-and-drag system 
for enlarging and reducing the image; 

0034 FIG. 14 illustrates another point-and-drag system 
for enlarging and reducing the image; 

0035 FIG. 15 is a front perspective view showing a 
conventional electronic camera; 

0.036 FIG. 16 is a rear perspective view of the conven 
tional electronic camera shown in FIG. 15; 
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0037 FIG. 17 shows an example of an image displayed 
on a liquid crystal display of the conventional electronic 
camera shown in FIGS. 15 and 16; 
0038 FIG. 18 illustrates an enlarged image of the dis 
played image shown in FIG. 17; 
0039 FIG. 19 illustrates a left side of the enlarged 
displayed image shown in FIG. 17; and 
0040 FIG. 20 illustrates a right side of the enlarged 
displayed image shown in FIG. 17. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0041 An information processing device of the present 
invention is explained hereinafter with reference to the 
above-described figures. 
0042 FIGS. 1 and 2 are perspective views showing an 
electronic camera 1, which is one embodiment of an infor 
mation processing device of the present invention. In the 
electronic camera 1 of the present invention, a Side facing an 
object when shooting a picture, i.e., taking a picture, of the 
object is designated as a front face X1, and a side facing a 
user is designated as a rear face X2. On an upper Section of 
the front face X1, a viewfinder 2 used for confirming the 
Scope of Shooting the object, light collecting means in a form 
of a shooting lens 3 that receives an optical image of the 
object and a Strobe or flash 4, that emits light to illuminate 
the object, are provided. 
0043. On an upper portion of the rear face X2, the 
Viewfinder 2 and a speaker 5, that outputs Sounds recorded 
by the electronic camera 1, are provided. In addition, display 
means in a form of an LCD 6 is disposed on the rear face X2 
and operation keys 7 are positioned below the viewfinder 2 
and the Speaker 5. A touch tablet 6A is arranged to cover a 
surface of the LCD 6. The touch tablet 6A outputs positional 
data that corresponds to a pointed position which is made by 
contacting the touch tablet 6A with a pen-type pointing 
member 41 as shown in FIG. 4. 

0044) The touch tablet 6A is fabricated of a transparent 
material, Such as glass or resin, and the user can observe 
through the touch tablet 6A the image displayed on the LCD 
6 disposed behind the touch tablet 6A. 
004.5 The operation keys 7 are keys that are operated 
when previously recorded images are to be displayed on the 
LCD 6. The user Supplies electrical Signals through the 
operation keys 7 which are detected by a CPU 39 (FIG. 4). 
0046. A menu key 7A among the operation keys 7 is for 
displaying a menu Screen on the LCD 6. An execution key 
7B is activated for displaying previously recorded informa 
tion which is selected by the user. 
0047 A clear key 7C is activated for deleting the previ 
ously recorded information. A cancel key 7D is activated for 
canceling, i.e., terminating, the display of the previously 
recorded information. A scroll key 7E is activated for 
Scrolling the Screen in upward and downward directions 
after a list of the recorded information is displayed on the 
LCD 6. 

0048. On the rear face X2, a slidable LCD cover 14 is 
provided which protects the LCD 6 when the LCD 6 is not 
in use. The LCD cover 14 covers the LCD 6 as well as the 
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touch tablet 6A when the LCD cover 14 is moved in an 
upward direction shown by arrow A. In addition, when the 
LCD cover 14 is moved in the downward direction shown by 
arrow B, the LCD 6 and the touch tablet 6A appear. A power 
Switch 11 positioned on a second side Y2, as shown in FIG. 
2, is Switched to an ON state by an arm 14A of the LCD 
cover 14. 

0049. On a top side Z of the electronic camera 1, shown 
in FIG. 2, a microphone 8, that collects sound, and an 
earphone jack 9, to which a conventional earphone (not 
shown) can be connected, are provided. 
0050. On a first side Y1, shown in FIG. 1, a release 
Switch 10, a Zoom button 15 and a continuous shooting 
mode changing Switch 13 are provided. The release Switch 
10 is activated when shooting the object. Actuating means in 
the form of the Zoom button 15 is activated when changing 
a focal length of the Shooting lens 3 when shooting the 
object. Zoom button 15 also is operated when changing 
magnification of the displayed image when displaying a 
previously recorded image. AS used herein, "Zoom’ refers to 
a proceSS in which the image is either enlarged or reduced. 
Zooming can be accomplished mechanically (for example, 
by driving a lens System to change the focal length of a 
shooting lens) or electronically (for example, by interpola 
tion or thinning, i.e., data manipulation), which Sometimes 
is referred to as “digital Zoom.” The continuous shooting 
mode changing Switch 13 is activated to change shooting 
modes before shooting the object. The Zoom button 15 and 
the continuous shooting mode changing Switch 13 are 
arranged below the viewfinder 2, shooting lens 3 and strobe 
4 which are provided on the upper section of the front face 
X1. 

0051) On the second side Y2, shown in FIG. 2, a sound 
recording Switch 12, for activation when recording Sounds, 
and the power Switch 11 are provided. The power Switch 11 
is arranged below the Viewfinder 2, the Shooting lens 3 and 
the strobe 4 which are provided on the upper part of the front 
face X1, similarly to the above described release Switch 10 
and power Switch 11. In addition, the Sound recording Switch 
12 is positioned on the second side Y2 at Substantially the 
same height as the release switch 10 on the first side Y1 to 
facilitate their use when the electronic camera is held by 
either the user's right hand or the left hand. 
0.052 The respective heights of the release Switch 10 and 
the Sound recording Switch 12 can be different so that when 
one of the Switches is pressed by the user's finger, the other 
Switch is not accidentally pressed. 
0053. The continuous shooting mode Switch 13 is used 
when Setting whether the image is to be shot for just one 
frame or for a specified plurality of frames when the user 
presses the release Switch 10. For example, when the release 
Switch 10 is pressed and the continuous shooting mode 
switch 13 is in a position labeled as “S” (i.e., a “S” mode), 
only one frame of picture is shot. 
0054. In addition, if the release Switch 10 is pressed when 
the continuous shooting mode Switch 13 is in a position 
labeled as “L” (i.e., a “L” mode), shooting is accomplished 
at a rate of 8 frames per Second while the release button is 
being pressed. In other words, shooting occurs in a slow, 
continuous shooting mode. 
0055 Moreover, if the release switch 10 is pressed when 
the continuous shooting mode Switch 13 is Switched to a 
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position labeled as “H” (i.e., a “H” mode), shooting is 
accomplished at a rate of 30 frames per Second while the 
release button is being pressed. In other words, shooting 
occurs in a fast, continuous shooting mode. 
0056. The Zoom button 15 has two built-in switches 
normally disposed in an OFF state. One switch moves to the 
ON State while a section of the Zoom button 15 labeled “T” 
is being pressed. The other Switch moves to the ON state 
while another section of the Zoom button 15 labeled “W' is 
being pressed. When neither of the Switches is pressed (i.e., 
when the Zoom button 15 is not activated), the two switches 
are in the OFF state. 

0057 When shooting the object, if the section of the 
Zoom button 15 labeled “T” is pressed, one switch moves to 
the ON State and, in response, the Shooting lens 3 is moved 
to lengthen the focal length of the shooting lens 3. On the 
other hand, if the section of the Zoom button 15 labeled “W' 
is pressed when shooting the object, the other Switch moves 
to the ON State and, in response, the shooting lens 3 is 
moved to Shorten the focal length. 
0058. By actuating the Zoom button 15 in Such manner, 
the focal length of the shooting lens 3 can be continuously 
changed while shooting the object. Accordingly, by chang 
ing the focal length of the shooting lens 3, the magnification 
of the image of the object displayed on the LCD 6 also 
changes. The object is displayed as being enlarged if the 
focal length is lengthened and is displayed as being reduced 
if the focal length is shortened. 
0059 Furthermore, the Zoom button 15 can be actuated to 
enlarge or reduce a previously recorded image being dis 
played on the LCD 6. While the previously recorded image 
is being displayed, if the section of the Zoom button 15 
labeled “T” is pressed, one of the two Switches of the Zoom 
button 15 moves to the ON state. In response to the ON state 
of the Switch, the previously recorded image displayed on 
the LCD 6 is enlarged. On the other hand, by pressing the 
Section of the Zoom button 15 labeled “W', the other Switch 
moves to the ON State and in response, the previously 
recorded image displayed on the LCD 6 is reduced. 
0060 Next, the internal structure of the electronic camera 
1 of the present invention is described. FIG. 3 is a perspec 
tive view showing, by way of example, the internal Structure 
of the electronic camera shown in FIGS. 1 and 2. Photo 
electric conversion means in the form of a CCD 20 is 
provided on a rear portion of the Shooting lens 3 and 
constructed to photoelectrically convert the optical image of 
the object formed through the shooting lens into correspond 
ing electronic image Signals. Other types of photoelectric 
conversion devices can be used in place of the CCD 20. 
0061 Below the LCD 6, four cylinder-shaped batteries 
21, Such as AA dry cells, are disposed within the electronic 
camera 1 and Supply electricity to appropriate components 
of the electronic camera 1. Also, below the LCD 6, a 
condenser 22 accumulates the electric charge needed for the 
Strobe or flash 4 to emit light and is arranged juxtaposed the 
batteries 21. 

0062 Various control circuits that control each part of the 
electronic camera 1 of the present invention are formed on 
a circuit board 23. In addition, among the circuit board 23, 
the LCD 6 and batteries 21, a memory card or recording 
medium 24 that can be inserted into or ejected from the 
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electronic camera 1 is provided. Various types of informa 
tion to be input to the electronic camera 1 can be recorded 
on the memory card 24. 
0.063 Moreover, an LCD switch 25 arranged adjacent to 
the power Switch 11 moves to the ON state only while a 
protruding part of the LCD switch 25 is being pressed. When 
the LCD cover 14 is moved in the downward direction “B”, 
the LCD Switch 25 is switched to the ON state by the arm 
14A of the LCD cover 14. 

0064. When the LCD cover 14 is moved in the upward 
direction “A”, the power Switch 11 can be operated by the 
user independently from the LCD Switch 25. While both the 
power Switch 11 and the LCD switch 25 are in the ON state, 
electricity is supplied to power the LCD 6. On the other 
hand, when the LCD Switch 25 is in the OFF state, i.e., when 
the LCD cover 14 is closed, the LCD switch 25 is in the OFF 
state. At this time, if the power Switch 11 is in the ON state, 
electricity is Supplied to power other circuits. 
0065. In addition, the memory card 24 is insertable into 
and ejectable from the electronic camera 1. However, a 
permanent memory device can be provided on the circuit 
board 23 and various types of information can be recorded 
on the permanent memory device. It is also possible to 
output the various types of information recorded in the 
permanent memory device or the memory card 24 to an 
external personal computer or the like through an interface 
(not shown). 
0.066 Next, an example of an electrical structure con 
tained inside the electronic camera 1 is described with 
reference to a block diagram shown in FIG. 4. The CCD 20 
that includes a plurality of pixels photoelectrically converts 
an optical image formed on each pixel into electrical image 
Signals. A digital signal processor 33 (referred hereafter as 
DSP) supplies horizontal-CCD driving pulses to CCD 20 
and controls a CCD driving circuit 34 (VDRV) to supply 
vertical-CCD driving pulses to the CCD 20. 
0067. A correlated double sampling circuit 31 (referred 
hereinafter as CDS) is controlled by the CPU39 and samples 
the electrical image signals that the CCD 20 photoelectri 
cally converts. Then, the Sampled Signals are amplified to a 
predetermined level with an automatic gain control circuit 
31A (referred hereinafter as AGC) An analog/digital con 
verting circuit 32 (referred hereinafter as A/D converting 
circuit) digitizes the signals sampled at the CDS 31 and 
supplies them to the DSP 33. 
0068 A compression/decompression circuit and memory 
controller 35 controls a data bus that interconnects the DSP 
33, a buffer memory 36 and the memory card 24. The 
electrical image Signals Supplied to the DSP 33 are tempo 
rarily Stored in appropriate data areas, which are described 
in detail below, of the buffer memory 36. The image data 
stored in the data area of the buffer memory 36 is read, and 
after compressing the image data, the compressed image 
data (referred hereinafter as "shot image data') is recorded 
in a shot image recording area of the memory card 24. 
0069. The buffer memory 36 is divided into a data area 
and a frame memory area. The data area of the buffer 
memory 36 is utilized, in addition to temporarily maintain 
ing the data being processed, to reduce differences of input 
and output Speed of data to and from the memory card 24 
and processing speed of the CPU 39, DSP 33, or the like. 
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The frame memory area is used as a frame memory that 
maintains values of each pixel of the LCD 6. A skilled 
artisan would appreciate that the data area could be a 
plurality of data areas and that the frame memory area could 
be a plurality of frame memory areas. Further, other areas 
described herein can be construed as Singular or plural. 
0070 The compression/decompression circuit and 
memory controller 35 Stores the image data Supplied to the 
DSP33 into the frame memory area of the buffer memory 36 
and displays the image data on the LCD 6. Then, after 
reading the shot image data from the memory card 24 and 
decompressing the shot image data, the compression/decom 
pression circuit and memory controller 35 Stores the decom 
pressed image data in the frame memory area of the buffer 
memory 36 and also displays the decompressed image data 
on the LCD 6. 

0071 Additionally, the compression/decompression cir 
cuit and memory controller 35 manages the recording of the 
data to the memory card 24 and the timing for inputting and 
outputting data to Storing the decompressed data to the 
buffer memory 36. 
0072. In addition, the compression/decompression circuit 
and memory controller 35 has a built-in timer circuit and 
backup batteries, which are not shown FIG. 4, for recording 
date and time information when the images are shot in the 
shot image recording area of the memory card 24 as header 
information (i.e. date and time data is added to the shot 
image data recorded in the shot image recording area of the 
memory card 24). 
0073. The microphone 8 inputs sound information and 
Supplies the Sound information to a Sound processing circuit 
42 (sound IC). The sound IC 42 digitizes the sound infor 
mation Supplied to it and outputs the digitized Sound infor 
mation to the CPU 39. 

0074 The CPU 39 records the sound data in a sound 
recording area of the memory card 24 after temporarily 
storing it in the data area of buffer memory 36 after the 
Sound data has been digitized and compressed. At this time, 
the data indicating the recording date and time is recorded as 
the header information of the Sound data in the Sound 
recording area of the memory card 24. 

0075. The sound IC 42 converts the Sound data supplied 
from the CPU 39 into analog signals and the analog sound 
Signals are output to the Speaker 5. 

0076 Furthermore, when a specified position of the touch 
tablet 6A is pressed by pen-type pointing member 41 Such as 
a pen or a stylus that the user operates, the CPU 39 reads an 
X-Y coordinate of the position of the touch tablet 6A that 
was pressed and accumulates the coordinate data (Such as 
line-drawing information which will be described later) for 
storage into the data area of the buffer memory 36. In 
addition, CPU 39 causes the coordinate data accumulated in 
the buffer memory 36 to be recorded into a line-drawing 
information recording area of the memory card 24 with 
header information indicating the date and/or time of the 
line-drawing information. 
0077. The CPU 39 receives and properly processes sig 
nals received from various operation Switches 40, Such as 
the power Switch 11, the Zoom button 15 or sound recording 
Switch 12. 
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0078. The CPU 39 controls a strobe driving circuit 37 to 
appropriately actuate the strobe or flash 4. In addition, CPU 
39 controls an AF driving circuit 30 to move a first lens 3A, 
that is a component of the shooting lens 3, for automatic 
focus operations. The CPU 39 also controls a Zoom driving 
circuit 43 in response to the operation of the Zoom button 15 
to change the focal length of the shooting lens 3 by moving 
a Second lens 3B that is a component of the shooting lens 3. 
0079 Moreover, if the image stored in the memory card 
24 is being displayed on the LCD 6, the CPU 39 facilitates 
changes in the magnification of the displayed image dis 
played by enlarging or reducing the image in response to the 
operation of the Zoom button 15. 
0080 For enlarging the image, the CPU 39 creates an 
enlarged image by interpolating values of pixels of the 
enlarged image from the values of each pixel of the original 
image Stored in the frame memory area of the buffer memory 
36 and Stores the enlarged image in the frame memory area. 
In contrast, for reducing the image, the CPU 39 creates a 
reduced image by reducing specified pixels from the original 
image Stored in the frame memory area of the buffer memory 
36 and Stores the reduced image in the frame memory area. 
0081. In this case, when the previously recorded image is 
being displayed, the CPU 39 does not change the focal 
length of the shooting image 3 even if the Zoom button 15 
is actuated. 

0082 Next, various operations of the electronic camera 1 
of the present invention is explained. First, shooting the 
object using the present invention is described. 
0.083. An example where the continuous shooting mode 
changing Switch 13 is positioned in the S mode, i.e., the 
mode that shoots only 1 frame, is explained. First, electricity 
is Supplied to power the electronic camera 1 by Switching the 
power switch 11 shown in FIG. 1 to the “ON” state. Then, 
shooting the object is commenced when the object is con 
firmed through the viewfinder 2 and the release switch 10 is 
pressed. 
0084. The optical image of the object observed by the 
viewfinder 2 is collected by the shooting lens 3 and is 
formed onto the CCD 20 that has a plurality of pixels. The 
optical image of the object formed on the CCD 20 is 
photoelectrically converted to electrical image Signals at 
each pixel and sampled by the CDS 31. The electrical image 
signals sampled by the CDS 31 are supplied to the A/D 
converting circuit 32, digitized and output to the DSP 33. 
0085. The DSP 33 outputs the image data to the data area 
of the buffer memory 36. Then, the compression/decom 
pression circuit and memory controller 35 reads the image 
data from the buffer memory 36 and compresses the image 
data in accordance with the JPEG (Joint Photographic 
Experts Group) format in which discrete cosine conversion, 
quantization and Huffman encoding are combined. Then, the 
DSP 33 records the image data in the shot image recording 
area of the memory card 24. At this time, the data indicating 
the date and/or time of Shooting the image is recorded as 
header information of the shot image data in the shot image 
data recording area of the memory card 24. Compression 
techniques other than the JPEG techniques could be used as 
an alternative. 

0.086 When the continuous shooting mode changing 
Switch 13 is in the S mode, shooting only one frame is 
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performed, and shooting is not performed thereafter even if 
the release Switch 10 is continuously pressed. Additionally, 
if the release switch 10 is continuously pressed, the shot 
image is displayed on the LCD 6. 

0087 Second, an example in which the continuous shoot 
ing mode Switch 13 positioned in the L mode, i.e., the mode 
that continuously shoots 8 frames in one Second, is 
described. When electricity is supplied to power the elec 
tronic camera 1 by Switching the power Switch 11 to the 
“ON” state and when the release Switch 10 is pressed, 
shooting of the object is commenced. 
0088 Light from the object observed through the view 
finder 2 is collected by the shooting lens 3 and projected 
onto the CCD 20. The optical image of the object formed on 
the CCD 20 is photoelectrically converted to electrical 
image Signals at each pixel Sampled by the CDS 31 at rate 
of 8 times per second. In addition, at this time, the CDS 31 
reduces the electric Signals of the image corresponding to % 
(three quarters) of the pixels among the electric signals of 
the pixels from the CCD 20. 
0089. In other words, the CDS 31 divides the pixels of the 
CCD 20 that are arranged in a shape of a matrix into areas 
with each area composed of an array of 2x2 pixels (4 pixels) 
as shown in FIG. 5. Then, an image signal of one pixel 
located at the Specified position is Sampled, and the remain 
ing three pixels are skipped. 
0090 For example, at the time of a first sampling, a pixel 
“a” at the left upper position in each area is Sampled and the 
other pixels “b”, “c” and “d” are skipped. At the time of a 
Second Sampling, the pixel “b' at right upper position in 
each area is sampled, and the other pixels “a”, “c” and “d” 
are skipped. Thereafter, at the time of the third and fourth 
Samplings, the left lower pixel “c” and the right lower pixel 
“d” are sampled, respectively, and the other pixels are 
skipped. That is, each pixel is Sampled in every four frames. 
0091 The image signals sampled by the CDS 31 (image 
signals of 4 (one quarter) of the total pixels of the CCD20) 
are Supplied to the A/D conversion circuit 32, and output to 
the DSP 33 as digitized. 
0092. The DSP 33 outputs the digitized image signals to 
the data area of the buffer memory 36 and the compression/ 
decompression circuit and memory controller 35 reads out 
the image Signals and, after compressing the image Signals 
by the JPEG method, records the digitized and compressed 
shot image data in the shot image recording area of the 
memory card 24. At this time, date and time are recorded as 
the header information of the shot image data in the shot 
image recording area of the memory card 24. 

0093. Third, an example in which the continuous shoot 
ing mode changing Switch 13 is positioned in the H mode, 
i.e., the mode in which 30 frames of images are continuously 
shot in one Second, is explained. After the power is Supplied 
to power the electronic camera 1 by Switching the power 
Switch 11 to the “ON” state and when the release Switch 10 
is pressed, Shooting of the object is started. 
0094 Light from the object observed through the view 
finder 2 is collected by the shooting lens 3 and projected 
onto the CCD 20. The optical image of the object formed on 
the CCD 20 is photoelectrically converted to electrical 
image Signals at each pixel and Sampled by the CDS 31 at 
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a rate of 30 times per second. In addition, at this time, the 
CDS 31 reduces the electrical signals of the images that 
correspond to 'yo (eight/ninths) of the pixels among the 
electric signals of the image from the CCD 20. 
0095. In other words, the CDS 31 divides the pixels of the 
CCD 20 arranged in a matrix shape into individual areas, 
each of which is composed of 3x3 pixels as shown in FIG. 
6. Then, the electrical image Signals of one pixel which is 
arranged at a specified position within each matrix are 
Sampled at a rate of 30 times per Second and the remaining 
eight pixels are skipped. 
0.096 For example, at the first sampling, the left upper 
pixel “a” in each area is sampled, and the other pixels “b” 
to “i' are Skipped. Then, at the Second Sampling, the pixel 
“b' arranged to the right of the pixel “a” is sampled, and the 
other pixel “a” and pixels “c” to “i” are skipped. Thereafter, 
at the Sampling after a third time, each of pixels “c” through 
i' is Sampled, and the other pixels are Skipped. That is, each 

pixel is Sampled every 9 frames. 
0097. The image signals sampled by the CDS 31 (image 
signals of pixels that are /6 of the total pixels of the CCD20) 
are supplied to the A/D converter circuit 32, at which the 
image signals are digitized and output to the DSP 33. 
0098. The DSP 33 outputs the digitized image signals to 
the data area of the buffer memory 36. The compression/ 
decompression circuit and memory controller 35 reads the 
image Signals and, after compressing the image data in 
accordance with the JPEG method, records the digitized and 
compressed shot image data in the shot image recording area 
of the memory card 24 with the header information con 
taining the shot date and/or time. 
0099. In addition, the strobe 4 can be operated to illumi 
nate light to the object, if necessary. 
0100 Next, operations for inputting two-dimensional pen 
input information using the touch tablet 6A are explained. 
0101 When the touch tablet 6A is pressed with a tip of 
the pen-type pointing member 41 (hereinafter referred to as 
pen), an X-Y coordinate of the contacted location is input 
into the CPU 39. The X-Y coordinate is recorded in the data 
area of the buffer memory 36. In addition, data can be 
written at locations corresponding to each point of the X-Y 
coordinates in the frame memory area of the buffer memory 
36 to display a line-drawing on the LCD 6 corresponding to 
the contact points made by the pen 41 onto the touch tablet 
6A. 

0102) As described above, because the touch tablet 6A is 
is fabricated from a transparent material, the user can 
observe on the LCD 6 the point at a location pressed by the 
tip of the pen 41 so that the user feels as if the user directly 
input the point using the pen 41 on the LCD 6. Moreover, if 
the pen 41 is moved on the touch tablet 6A, a line according 
to the movement of the pen 41 is displayed on the LCD 6. 
Furthermore, if the pen 41 is intermittently moved on the 
touch tablet 6A, a broken line is displayed on the LCD 6. As 
described above, the user can input desired line-drawing 
information, Such as characters and figures, on the touch 
tablet 6A for display on the LCD 6. 
0103) In addition, if the line-drawing information is input 
by the pen 41 when an image is displayed on the LCD 6, the 
line-drawing information includes the shot image informa 
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tion in the frame memory area of the buffer memory 37 and 
is simultaneously displayed on the LCD 6. 

0104. The user can select colors, such as black, white, red 
or blue, of the line-drawing information displayed on the 
LCD 6 by controlling a color selection Switch (not shown). 
0105. After inputting the line-drawing information to the 
touch tablet 6A by the pen 41 and when the execution key 
7B of the operation keys 7 is pressed, the line-drawing 
information accumulated in the data area of the buffer 
memory 36 is supplied to the memory card 24 with the 
header information of the input date (and/or time) and 
recorded in line-drawing information recording area of the 
memory card 24. 

0106. In addition, the line-drawing information that is 
recorded in the memory card 24 can be compressed. Because 
the line-drawing information input to the touch tablet 6A 
includes information having a high Spatial frequency, if the 
JPEG compression method were to be used, the compression 
efficiency would not be satisfactory. Moreover, the time 
required for compressing and decompressing the informa 
tion is long: In addition, compression using the JPEG 
method is irreversible and is thus not appropriate for com 
pressing Small amounts of line-drawing information. This is 
because when the data is decompressed and displayed on the 
LCD 6, imperfections Such as gathering, blurring and the 
like become prominent. 

0107. In the present embodiment, the line-drawing infor 
mation is compressed by a run-length method that is used in 
facsimile machines and the like. The run-length method is a 
method which compresses the line-drawing information by 
horizontally Scanning the line-drawing Screen and coding 
continuous lengths of information, i.e., points, in each color, 
Such as black, white, red and blue, and continuous lengths 
where there is no pen input. 
0108) By using this run-length method, the line-drawing 
information is compressed to a minimum, and even when the 
compressed line-drawing information is decompressed, 
imperfections of information can be reduced. In addition, 
when the amount of line-drawing information is relatively 
Small, it can be designated that the line-drawing information 
is not to be compressed. 

0109 Moreover, as described above, when the shot 
image is displayed on the LCD 6 and if the pen input is 
executed, the shot image data and the line-drawing infor 
mation input by the pen 41 are combined in the frame 
memory area of the buffer memory 36, and the combined 
image of the shot image and line-drawing is displayed on the 
LCD 6. On the other hand, in the memory card 24, the shot 
image data is recorded in the shot image recording areas and 
the line-drawing information is recorded in the line-drawing 
information recording area. AS described, because two Sets 
of information can be separately recorded in different areas, 
the user can delete any one of the images from the combined 
image of the Shot image and line-drawing. In addition, each 
image data can be compressed by different compression 
methods. 

0110. When data is recorded in the Sound recording area, 
shot image recording area, and/or line-drawing information 
recording area in the memory card 24, a Specified display 
can be performed on the LCD 6 as shown in FIG. 7. 
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0111. On the display screen of the LCD 6 shown in FIG. 
7, recording date information 50 which, in this case, is Aug. 
25, 1995, is displayed in a lower part of the screen and 
recording time information 51, such as 10:05, is displayed at 
a leftmost portion of the display Screen. 
0112. On a right side of the recording time information 
51, thumbnail images 52 are displayed. The thumbnail 
imageS 52 are minimized images of the shot image data 
recorded in the memory card 24 which were created by 
reducing bitmap data of each. image data. Therefore, the 
information with Such display is information that includes 
shot image files. That is, image information is included in 
the information recorded at "10:16” and "10:21, and no 
image information is included in the information recorded at 
“10:05”, “10:28”, “10:54” or “13:10.” 

0113 Moreover, a memo symbol 53 is shown as an 
and indicates that a predetermined memo is recorded as 
line-drawing information. 

0114. Furthermore, on the right of the display areas of the 
thumbnail images 52, Sound information bars 54 are hori 
Zontally displayed. Each of the bars has a specified length 
corresponding to a length of time associated with the Sound 
recording. When no Sound information is recorded, a Sound 
information bar does not appear. 
0115 The user selects and designates the information on 
the LCD 6 shown in FIG. 7 to be displayed by pressing any 
portion of the displayed line of the desired information with 
the tip of the pen 41. The selected information is displayed 
(or played in the event the Sound information bar is selected) 
by pressing the execution key 7B shown in FIG. 2, prefer 
ably with the tip of the pen 41. 

0116 For instance, when the line located next to “10:05” 
shown in FIG. 7 is pressed by the pen 41, the CPU 39 reads 
the Sound data corresponding to the Selected recording time, 
i.e., 10:05, from the memory card 24 and supplies it to the 
Sound processing circuit 42 after decompressing the Sound 
data. The Sound processing circuit 42 plays the Sound 
through the Speaker 5 after converting the Supplied Sound 
data into analog signals. 

0117. When the shot image data recorded in the memory 
card 24 is displayed, the user Selects the information of the 
shot image data by pressing a desired thumbnail image with 
the tip of the pen 41 and then the selected information is 
displayed by pressing the execution key 7B. 

0118. The CPU 39 instructs the compression/decompres 
Sion circuit and memory controller 35 to read the shot image 
data corresponding to the Selected shot data from the 
memory card 24. Then, the compression/decompression 
circuit and memory controller 35 decompresses the com 
pressed shot image data from the memory card 24, Stores the 
shot image data in the frame memory area of the buffer 
memory 36 as bitmap data, and displays the shot image data 
on the LCD 6. 

0119) The images shot in the S mode are displayed on the 
LCD 6 as Still imageS. Therefore, these Still images are 
images in which image Signals of the total number of pixels 
of the CCD 20 are displayed. 
0120) The images shot at the L mode are continuously 
displayed on the LCD 6 at a rate of 8 frames per second. At 
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this time, the number of pixels displayed in each frame is /4 
of the total number of pixels of the CCD 20. 
0121 Normally, because human eyes sensitively react to 
degradation of resolutions of Still images, reducing the 
pixels of Still imageS can be noticed by the user as a 
degradation of picture quality. However, when the Speed of 
the continuous shooting of the images increases, and when 
the imageS which are shot at the rate of 8 frames per Second 
at the L mode and played on the LCD 6 at the rate of 8 
frames per Second, even though the number of pixels in each 
frame is reduced to 4 of the total number of pixels of the 
CCD 20, the amount of information which enters the human 
eye in one Second increases twofold compared to Still 
images. This is because human eyes view the images at the 
rate of 8 frames per Second. 
0122) In other words, assuming the number of pixels of 
one frame of the image shot at the S mode as 1, the number 
of pixels in one frame of the image shot at the L mode 
becomes 4. When the image shot at the S mode (still image) 
is displayed on the LCD 6, the amount of information that 
enters the human eye in one Second is equal to the number 
of pixels times the number of frames or 1x1. In contrast, 
when the image shot at the L mode is displayed on the LCD 
6, the amount of information that enters the human eye in 
one Second becomes the number of pixels times the number 
of frames or 4x8. Thus, twice as much information as the 
Still images enters the human eye. Therefore, the user can 
View the played images without Sensing the degradation of 
picture quality at the time of playing images even if the 
number of pixels in one frame is reduced to 4. 
0123. Furthermore, in the present invention, because pix 
els that are different in each frame are Sampled and because 
the Sampled images are displayed on the LCD 6, an “after 
image' effect occurs to the human eyes. Even when 34 of the 
pixels per frame are Skipped, the user can view the images 
shot at the L mode displayed on the LCD 6 without sensing 
the degradation of picture quality. 

0.124 Moreover, the images shot in the H mode are 
continuously displayed on the LCD 6 at the rate of 30 frames 
per Second. At this time, although the number of pixels 
displayed in each frame is /6 of the total number of pixels 
of the CCD 20, the user can view the images shot in the H 
mode displayed on the LCD 6 without Sensing the degra 
dation of picture quality for the same reason as in the L 
mode. 

0.125. In the present invention, because the CDS 31 
reduces the pixels of the CCD20 at a level in which the user 
does not sense the degradation of picture quality at the time 
of displaying the imageS previously shot in the L mode or H 
mode, the load on the compression/decompression circuit 
and memory controller 35 can be reduced. Thus, the DSP33 
and the compression/decompression circuit and memory 
controller 35 can be operated at low speed and low power 
consumption. In addition, by doing this, the electronic 
camera can be produced at a low cost, and have a low power 
consumption capability. 

0.126 If the Zoom button 15 is operated while a previ 
ously recorded image is being displayed on the LCD 6, the 
displayed image can be enlarged or reduced. In addition, the 
magnification of the displayed image can be continuously 
adjusted in response to the actuation of the Zoom button 15. 
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0127. In the present invention, date and time data is 
added as header information to each type of information or 
data that is recorded in the memory card 24, as described 
above. The user then can select desired information from the 
date and/or time data displayed on the LCD 6 and then 
display the data (FIG. 7). 
0128. In addition, when a plurality of information such as 
shot image, Sound and line-drawing are input Simulta 
neously, each item of information is recorded Separately in 
Specified areas of the memory card 24. However, the header 
information having the same date and/or time is added to 
each item of information. 

0129. For example, when information A, i.e., shot image, 
information B, i.e., Sound, and information CV i.e., line 
drawing, are simultaneously input, each item of the infor 
mations A, B and C that are recorded in Specified areas of the 
memory card 24 have the same header information of date 
and/or time data. Moreover, the header information of 
information A can be set as the date input data, and the 
header information of the other items of informations B and 
C can be set as data that relates to information A. 

0130 By accomplishing this, the simultaneously input 
information is displayed (or played, when Sound is previ 
ously recorded) at the same time when displaying previously 
recorded images. 
0131. In addition, in the present invention, after recording 

first information (e.g. shot image), Second information (e.g. 
line-drawing), which is different from the first information, 
can be recorded while the Second information is being added 
to the first information. As described, if the second infor 
mation is added to the first information, the Second infor 
mation is input while the first information is being displayed 
(or played). A detailed explanation of this feature is 
described hereafter. 

0132) For example, if the release Switch 10 is pressed to 
commence shooting the object and when previously 
recorded Sound information that has been recorded in 
advance is being played, header information of the previ 
ously Sound recorded information is recorded and added to 
the shot image data. The shot image data is recorded in the 
shot image recording area of the memory card 24. 

0.133 For instance, during a replay of the Sound infor 
mation which was recorded at 10:05 on Aug. 25, 1995, if the 
shooting is performed after one minute passes from the 
commencement of playing the Sound information (i.e. when 
the play data is 10:06 on Aug. 25, 1995), the header 
information at 10:06 on Aug. 25; 1995 can be added to the 
shot image data which is recorded in the shot image record 
ing areas of the memory card 24. However, either one of 
these times, i.e., 10:05 or 10:06, can be used as the header 
information. Each time could be used as a default and the 
user could Select which time is to be used as the default. 

0134 Similarly, when the previously recorded sound 
information is played, and if the line-drawing information is 
input, the same header information as the header informa 
tion of the recording date for the Sound information is 
recorded with the line-drawing information in the line 
drawing information recording area of the memory card 24. 

0135 When the Sound information and shot image infor 
mation which were previously input at the same time are 
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being played and displayed respectively, and if the line-draw 
information is input, the Same header information as the 
header information of the recording date (and/or time) for 
the Sound information or shot image information is recorded 
with the line-drawing information in the line-drawing infor 
mation recording areas of the memory card 24. 
0.136 If the shot image information is input while the 
Sound information and the line-drawing information which 
were previously input at the same time are being played and 
displayed, respectively, the same header information as the 
header information of the recording date (and/or time) for 
the Sound information or the line-drawing information is 
recorded with the shot image data in the shot image record 
ing area of the memory card 24. 
0.137 While the shot image information that was previ 
ously input is being played, if the Sound information is input, 
the same header information as the header information of 
recording date (and time) for the shot image information is 
recorded with the Sound information in the Sound informa 
tion recording area of the memory card 24. 
0.138 If the line-drawing information is input when the 
shot image information that was previously input is being 
played, the same header information as the header informa 
tion of the recording date (and/or time) for the shot image 
information is recorded in the line-drawing recording area of 
the memory card 24. 
0.139. If the sound information is input when the shot 
image information and line-drawing information that were 
previously input are being displayed, the same header infor 
mation as the header information of the recording date 
(and/or time) for the shot image information or line-drawing 
information is recorded with the Sound information in the 
Sound recording area of the memory card 24. 

0140) If the shot image information is input while the 
line-drawing information that was previously input is being 
displayed, the same header information as the header infor 
mation of the recording date (and/or time) for the line 
drawing information is recorded with the shot image infor 
mation in the shot image recording area of the memory card 
24. 

0.141. If the sound information is input while the line 
drawing information that was previously input is being 
displayed, the same header information as the header infor 
mation of the recording date (and/or time) for the line 
drawing information is recorded with the Sound information 
in the Sound recording area of the memory card 24. 

0142. As described above, if the second information is 
input while the first information that was previously 
recorded is being played/displayed, the recording date for 
the first information becomes the header information of the 
Second information (hereafter called normal mode). By 
doing So, even if new information is added later, the rela 
tionship between the original information and the additional 
information can be maintained. 

0.143 Moreover, in the present invention, when the sec 
ond information is added to the first information that has 
been previously recorded, not only the input time of the 
Second information is recorded as the header information of 
the Second information, but also the header information of 
the first information can be replaced with the header infor 
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mation of the Second information (hereafter referred as 
recording time changing mode). In this case, a mode chang 
ing Switch for the recording time (not shown in the figures) 
can be provided to the electronic camera 1 to change the 
recording time with the Selection by the user for changing 
between the normal mode and recording time changing 
mode. 

014.4 For instance, if the user is planning to shoot a 
Specific object at a later time, but if the user records 
comments of the shot image in advance as the line-drawing 
information (i.e. the line-drawing information is the first 
information), the above recording time mode changing 
Switch is Switched to the recording time changing mode and 
the object is shot while displaying the recorded line-drawing 
information (i.e. the shot image is the Second information). 
Then, the input date of the shot image (second information) 
is added as the header information to both the line-drawing 
information (first information) and the shot image (second 
information). 
0145. In addition, priorities can be added to the informa 
tion to be input, and the header information of the input time 
can be added to each item of information in response to the 
priorities. 

0146 For example, where the priorities for the shot 
image, Sound information and the line-drawing information 
are designated as first, Second and third, respectively and if 
the Sound information is input while the line-drawing infor 
mation that has been previously recorded, the header infor 
mation including the input time of the Sound information is 
added to both line-drawing information and the Sound 
information that are recorded to the memory card 24 because 
the priority of the Sound information is, for example, higher 
than that of the line-drawing information. In addition, if the 
shot image is input while the Sound information and the 
line-drawing information are being played and displayed 
respectively, the header information including the input time 
of the shot image is added to the line-drawing information, 
the Sound information and the Shot image which are 
recorded in the memory card 24 because the priority of the 
shot image is higher than that of the other information. These 
priorities can be set by the user. 

0147 Next, recording the sound information while shoot 
ing the object is explained. 

0148 First, the operation that occurs when the continu 
ous shooting mode changing Switch 13 is Switched to the S 
mode (single shooting mode) is described. When the Sound 
recording Switch 12 is pressed, the input of the Sound 
information is performed and the header information of the 
recording Starting date and/or time is recorded with the 
Sound information in the Sound information recording area 
of the memory card 24. Then, if the release Switch 10 is 
pressed during the input of the Sound information, the object 
is shot for one frame and the shot image data thereof is 
recorded in the memory card 24. The header information of 
the date and/or time, i.e., shot starting time, when the release 
Switch 10 is pressed is added to the Shot image data. 

0149 On the other hand, if the release button 10 is 
pressed first, the object is shot for one frame. At this time, 
the date and/or time of Shooting the object is recorded as the 
header information in the Shot image data that is recorded in 
the memory card 24. Moreover, if the release button 10 is 
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continuously pressed, the shot image is displayed on the 
LCD 6. Additionally, at this time, if the sound recording 
Switch 12 is pressed, the Sound information is inputted. At 
this time, the date of Shooting is added as the header 
information in the Sound data information that is recorded in 
the Sound information recording area of the memory card 24. 

0150. Next, the continuous shooting mode changing 
switch 13 Switched to the L mode or the H mode (the 
continuous shooting modes) is described. When the release 
Switch 10 is pressed first, and then the Sound recording 
Switch 12 is pressed, and when the release Switch and the 
Sound recording Switch 12 are pressed at the same time, the 
shot image information and the Sound information are 
recorded as follows. 

0151. When the continuous shooting mode changing 
Switch 13 is in the L mode, 8 frames of the image are shot 
in one Second, and the header information of the time when 
each frame is shot is added to the shot image information of 
each frame that is recorded in the shot image recording area 
of the memory card 24. Therefore, time with intervals of 
0.125 seconds is recorded in the header information of each 
frame. In addition, at this time, the Sound information, 
although input continuously, is recorded every 0.125 Sec 
onds and the header information of the time with the 
intervals of 0.125 seconds is recorded to the Sound infor 
mation that is recorded in the Sound information recording 
area of the memory card 24, as well. 
0152 Similarly, where the continuous shooting mode 
changing Switch 13 is changed to the H mode, shooting of 
30 frames per Second is performed and the header informa 
tion of the date on which each frame is shot is added to the 
shot image data of each frame which is recorded in the shot 
image recording area of the memory cad 24. Therefore, time 
with intervals of /30 seconds is recorded to the header 
information of each frame. In addition, at this time, the 
Sound information, although input continuously, is recorded 
every /30 of a Second, and the header information of time 
with intervals of /30 seconds is recorded also to the Sound 
information which is recorded to the Sound information 
recording area of the memory card 24. 

0153. By accomplishing the above process, when the shot 
image information or the Sound information are edited after 
recording, if any shot images are deleted, the Sound infor 
mation which has the same header information as that of the 
shot images can also be deleted. 

0154) On the other hand, when the continuous shooting 
mode changing Switch 13 is changed to the L mode or the 
H mode, and if the Sound recording Switch 12 is pressed and 
then the release Switch 10 is pressed, the header information 
is recorded to the memory card 24. 

O155 In other words, in this case, the sound information 
that was recorded when the release Switch 10 was pressed is 
recorded as one file in the Sound information recording area 
of the memory card 24. Thereafter, if the release Switch 10 
is pressed, the header information of time corresponding to 
each frame of the shot image information is recorded with 
the Sound information. 

0156 AS described above, in the electronic camera 1 of 
the present invention, images, Sounds, line-drawing infor 
mation and the like are recorded. Then, when the Zoom 
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button 15 is actuated, the focal length of the shooting lens 3 
is changed at the time of Shooting objects or Subjects, and in 
response, the magnification of the displayed image changes. 
Therefore, the magnification of the reproduced image 
changes at the time of shooting the objects or Subjects. 
O157. In the above embodiment, by actuating the Zoom 
button 15 at the time of shooting the object, the focal length 
of the shooting lens 3 is changed to optically change the 
magnification of the shot imageS. However, as an alterna 
tive, the magnification of the shot image can be electroni 
cally (i.e., digitally) changed in response to the actuation of 
the Zoom button 15. This can be done by interpolating (to 
enlarge) or skipping or thinning (to reduce) the image data 
supplied by the CCD 20. 

0158 Next, a second embodiment of the electronic cam 
era of the present invention is described. 
0159. The second embodiment has the same structure as 
the first embodiment, which uses the touch tablet 6A and the 
Same operations as the above operations to enlarge or reduce 
the displayed images, as well as changing the focal length of 
the shooting lens 3 at the time of Shooting the objects. In 
addition, at the time of displaying the images, portions of the 
displayed images to be enlarged can be Selected by using the 
touch tablet 6A. 

0160 Next, the operations of the second embodiment of 
the present invention when enlarging or reducing the dis 
played images by using the touch tablet 6A are described. 

0161 For example, as shown in FIG. 8, the tip of the pen 
41 presses on a dragging Starting point “a” of the touch tablet 
6A disposed over the LCD 6 when a specified image is 
displayed on the LCD 6. The pen tip is dragged while 
pressing against touch tablet 6A to a dragging ending point 
“b. 

0162 The CPU 39 receives from the touch tablet 6A a 
coordinate value of the dragging Starting point “a” and the 
dragging ending point “b' and calculates a distance of 
dragging from the dragging Starting point “a” to the drag 
ging ending point “b' and an angle “X”. Angle “X” is an 
angle formed between an imaginary horizontal line and a 
Straight line formed between the dragging Starting point “a” 
and the dragging ending point “b” as shown in FIG.8. Then, 
if angle “X” is within a Scope of a table of Specified angles 
Stored in the memory card 24, the image is enlarged at a 
magnification proportional to the distance of the dragging 
Such that the dragging Starting point “a” is displayed at the 
center of the LCD 6 as shown in FIG. 9. 

0163 Conversely, as shown in FIG. 10, when the tip of 
the pen 41 is dragged from a dragging Starting point “c” to 
a dragging ending point “d' towards the center of the LCD 
6, the CPU 39 calculates the distance and the angle of the 
dragging as described above. If the direction of the dragging 
is within the Scope of the Specified angles, the image is 
reduced proportionally to the distance of the dragging 
length. The dragging Starting point “c” is displayed at the 
center of the LCD 6 as shown in FIG. 11. 

0164. Moreover, a preset background 72 is displayed in 
the margins of the LCD 6 which is created from reducing the 
image. In addition, when reducing the image, a centering 
button 71 is displayed on a top portion of the reduced image. 
If the button 71 is pressed with the pen 41, the center of the 
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image is repositioned at the center of the LCD 6, and the 
entire reduced image is displayed Substantially centrally of 
the LCD 6 as shown in FIG. 12. 

0.165 Next, the corresponding relationships between the 
direction of the dragging by the pen 41, and enlargement and 
reduction of the displayed image are described with refer 
ence to FIG. 13. 

0166 First, the touch tablet 6A covering the LCD 6 is 
divided into four areas “A” through “D” which are an upper 
right area, a lower right area, an upper left area, and a lower 
left area. Then, as shown in FIG. 13A, if the dragging 
Starting point “a” is in area A, and if the direction of the 
dragging is within a range between 0 degrees to 90 degrees, 
the CPU 39 designates the image at the dragging Starting 
point “a” to be displayed at the center of the LCD 6 and 
enlarges the image at a magnification corresponding to the 
distance of the dragging. Conversely, if the dragging Starting 
point “a” is in area A, and if the direction of the dragging is 
within a range between 180 degrees and 270 degrees, the 
CPU 39 designates the image at the dragging Starting point 
“a” to be displayed at the center of the LCD 6 and reduces 
the image at a reduction corresponding to the distance of the 
dragging. 

0.167 Next, as shown in FIG. 13B, if the dragging 
Starting point is in area B, and if the direction of dragging is 
within a scope between 0 degrees and 270 degrees, the CPU 
39 designates the image at the dragging Starting point “a” to 
be displayed at the center of the LCD 6 and enlarges the 
image at a magnification corresponding to the distance of the 
dragging. Conversely, if the dragging Starting point “a” is in 
area B and if the direction of the dragging is within a range 
of 90 degrees and 180 degrees, the CPU 39 designates the 
image at the dragging Starting point “a” to be displayed at 
the center of the LCD 6 and reduces the image at a reduction 
corresponding to the distance of the dragging. 

0168 Moreover, as shown in FIG. 13C, if the dragging 
Starting point “a” is in area C, and if the direction of 
dragging is within a range between 90 degrees and 180 
degrees, the CPU 39 designates the image at the dragging 
starting point “a” to be displayed at the center of the LCD 
6 and enlarges the image at a magnification corresponding to 
the distance of the dragging. Conversely, if the dragging 
Starting point “a” is in area C, and if the direction of the 
dragging is within a range between 0 degrees and 270 
degrees, the CPU 39 designates the image at the dragging 
starting point “a” to be displayed at the center of the LCD 
6 and reduces the image at a reduction corresponding to the 
distance of the dragging. 

0169. Then, as shown in FIG. 13D, if the dragging 
Starting point “a” is in area D, and if the direction of 
dragging is within a range between 180 degrees and 270 
degrees, the CPU 39 designates the image at the dragging 
starting point “a” to be displayed at the center of the LCD 
6 and enlarges the image at a magnification corresponding to 
the distance of the dragging. Conversely, if the dragging 
starting point “a” is in area D and if the direction of the 
dragging is within a range between 0 degrees and 90 
degrees, the CPU 39 designates the image at the dragging 
starting point “a” to be displayed at the center of the LCD 
6 and reduces the image at a reduction corresponding to the 
distance of the dragging. 
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0170 Moreover, if the direction of the dragging is not 
within the range Set as described above, the enlargement or 
reduction of the image is not performed. 

0171 Or, the corresponding relationships between the 
direction of the dragging by the pen 41 and the enlargement 
and reduction of the displayed image can be set as described 
in FIG. 14. First, the touch tablet 6A covering the LCD 6 is 
divided into four areas A through D which are right upper 
area, right lower area, left upper area, and left lower area. 

0172. As shown in FIG. 14A, if the dragging starting 
point “a” is in area A and if the direction of the dragging is 
within a range between 0 degrees and 135 degrees or 
between 0 degrees and 315 degrees, the CPU 39 designates 
the image at the dragging Starting point “a” to be displayed 
at the center of the LCD 6 and enlarges the image at a 
magnification corresponding to the distance of the dragging. 
Conversely, if the dragging Starting point “a” is in area A and 
if the direction of the dragging is within a range between 135 
degrees and 180 degrees or between 180 degrees and 315 
degrees, the CPU 39 designates the image at the dragging 
starting point “a” to be displayed at the center of the LCD 
6 and reduces the image at a reduction corresponding to the 
dragging distance. 

0173 Next, as shown in FIG. 14B, if the dragging 
Starting point “a” is in area B, and if the direction of the 
dragging is within a range between 0 degrees and 45 
degrees, the CPU 39 designates the image at the dragging 
starting point “a” to be displayed at the center of the LCD 
6 and enlarges the image at the magnification corresponding 
to the distance of the dragging. Conversely, if the dragging 
Starting point “a” is in area B, and if the direction of the 
dragging is within a range between 45 degrees and 180 
degrees or 180 degrees and 225 degrees, the CPU 29 
designates the image at the dragging Starting point “a” to be 
displayed at the center of the LCD 6 and reduces the image 
at a reduction corresponding to the dragging distance. 

0.174 Moreover, as shown in FIG. 14C, if the dragging 
Starting point “a” is in the area C, and if the direction of the 
dragging is within a range between 45 degrees and 180 
degrees or 180 degrees and 225 degrees, the CPU 39 
designates the image at the dragging Starting point “a” to be 
displayed at the center of the LCD 6 and enlarges the image 
at a magnification corresponding to the distance of the 
dragging. Conversely, if the dragging Starting point “a” is in 
area C, and if the direction of the dragging is within a range 
between 0 degrees and 45 or 0 degrees and 225 degrees, the 
CPU 29 designates the image at the dragging Starting point 
“a” to be displayed at the center of the LCD 6 and reduces 
the image at a reduction corresponding to the dragging 
distance. 

0.175. Then, as shown in FIG. 14D, if the dragging 
starting point “a” is in the area D, and if the direction of the 
dragging is within a range between 135 degrees and 180 
degrees and 180 degrees and 315 degrees, the CPU 39 
designates the image at the dragging Starting point “a” to be 
displayed at the center of the LCD 6 and enlarges the image 
at a magnification corresponding to the distance of the 
dragging. Conversely, if the dragging Starting point “a” is in 
area D and if the direction of the dragging is within a range 
between 0 degrees and 135 degrees and 0 degrees and 315 
degrees, the CPU 39 designates the image at the dragging 
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starting point “a” to be displayed at the center of the LCD 
6 and reduces the image at a reduction corresponding to the 
dragging distance. 
0176 By performing the above operations, desired por 
tions in the displayed image can be enlarged. In addition, the 
enlarged or reduced image can be returned to its original size 
by touching any point on the touch tablet 6A two consecu 
tive times by the pen 41. 
0177 Next, explanation is made for the operations of the 
Second embodiment of the present invention when changing 
the focal length of the shooting lens 3 by using the touch 
tablet 6A at the time of shooting the object. 
0178. At the time of shooting the object, the CPU 39 
detects the distance and the direction of the dragging on the 
touch tablet 6A in the Same manner as the operations for 
changing the magnifications of the reproduced image 
described above. Then, the CPU 39 determines the direction 
for changing the focal length according to the direction of 
the dragging and changes the focal length of the shooting 
lens 3 in response to the distance of the dragging. 
0179 The corresponding relationships between the direc 
tion of the dragging and the direction for changing the focal 
length is Set in the same manner as the corresponding 
relationships between the direction of the dragging and the 
direction for changing the Size of the displayed image at the 
time of displaying the previously recorded image (FIG. 13 
and FIG. 14). In other words, when the same operations as 
those for enlarging the displayed image at the time of 
displaying the previously recorded image are performed for 
the touch tablet 6A at the time of Shooting the image, the 
CPU 39 controls the Zoom driving circuit 43 to increase the 
focal length of the shooting lens 3. Conversely, when the 
Same operations as those for reducing the displayed image at 
the time of displaying the previously recorded image are 
performed, the CPU 39 controls the Zoom driving circuit 43 
to reduce the focal length of the Shooting lens 3. 
0180. In addition, when displaying the previously 
recorded image, the image at the dragging Starting point is 
displayed at the center of the LCD 6. However, when 
shooting the object, only the focal length of the shooting lens 
is changed. 

0181 Moreover, when the focal length becomes longer 
than the preset upper limit as a result of operations for the 
touch tablet 6A, the CPU 39 changes to digital Zooming after 
moving the Second lens 3B (that is a component of the 
shooting lens 3) to its upper limit value of the focal length, 
and performs signal processing on the image Signals of the 
optically received image by the CCD 20. Then, by elec 
tronically changing the magnification of the image of the 
object, the image of the object is enlarged at a magnification 
corresponding to an amount which exceeds the upper limit 
value of the focal length and is displayed on the LCD 6. 

0182 On the other hand, if the focal length becomes 
shorter than the preset lower limit value as a result of the 
operations for the touch tablet 6A, the CPU 39 moves the 
second lens 3B such that the focal length becomes the lower 
limit value. At this time, no special operations are performed 
for reducing the image of the object using the digital Zoom. 

0183 AS described above, in the electronic camera of the 
Second embodiment of the present invention, if the Zoom 
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button 15 is operated in the same way as the first embodi 
ment, the focal length of the shooting lens 3 can be changed 
and, in response thereto, the size of the displayed image is 
changed at the time of Shooting the image. Operation of the 
Zoom button 15 also changes the size of the previously 
recorded image at the time of displaying Such an image. 
Then, by using the touch tablet 6A, the focal length of the 
shooting lens 3 at the time of shooting the object can be 
changed and the size of the displayed image at the time of 
displaying the image can also be changed. 
0184 Furthermore, in the second embodiment of the 
present invention, when the focal length becomes longer 
than the preset upper value as a result of operating the touch 
tablet 6A, the CPU 39 changes to the digital Zoom after the 
second lens 3B is moved its upper limit of focal length. 
However, the Structure can be made So that only the Second 
lens 3B is movable to change the focal length to the upper 
limit value. Thus, the digital Zoom can be eliminated from 
the present invention. In this case, the image of the object to 
be displayed on the LCD 6 could not be enlarged beyond 
magnification higher than when the focal length is at the 
upper limit value. 
0185. In the above embodiments, an explanation was 
provided for an electronic camera in which the focal length 
of a shooting lens 3, also known as a Zoom lens, can be 
changed. However, the present invention also is applicable 
to electronic cameras that have a single focusing lens with 
a fixed focal length and that rely on a digital Zoom process, 
for example, as described in the Second embodiment, to 
change the magnification of the image of the object during 
shooting of the object by actuating a Zoom button 15 or a 
touch tablet 6A. 

What is claimed is: 
1. An information processing device comprising: 
light collecting means for collecting light from an object; 
photoelectric conversion means for receiving light from 

the object collected by Said light collecting means and 
converting the collected light into electric Signals rep 
resentative of the object; 

memory means for Storing image data representative of 
objects, 

display means for displaying images of the object corre 
sponding to the electric Signals converted by Said 
photoelectric conversion means and for displaying 
images corresponding to the image data Stored in Said 
memory means, 

operating means, actuable by a user of the device, for 
enabling the user to Specify that the image displayed on 
the display means is to be Zoomed; and 

Zooming means, responsive to Said operating means, for 
changing the magnification of the image displayed on 
Said display means regardless of whether the displayed 
image is Supplied from Said photoelectric conversion 
means or from Said memory means. 

2. The information processing device claimed in claim 1, 
wherein Said Zooming means interpolates pixel values of 
Said displayed image to enlarge Said displayed image. 

3. The information processing device claimed in claim 1, 
wherein Said Zooming means changes the magnification of 
the image of the object converted into electric Signals by Said 
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photoelectric conversion means without changing a focal 
length of Said light collecting means. 

4. The information processing device claimed in claim 1, 
wherein Said Zooming means changes the magnification of 
the image of the object converted into electric Signals by Said 
photoelectric conversion means by changing a focal length 
of Said light collecting means. 

5. The information processing device claimed in claim 1, 
wherein Said device is an electronic camera. 

6. The information processing device claimed in claim 1, 
wherein Said operating means is a single member that is 
operable by the user. 

7. The information processing device claimed in claim 1, 
wherein Said operating means includes a touch tablet. 

8. An information processing device comprising: 
a shooting lens assembly that collects light from an 

object; 
a photoelectric conversion element that receives light 

from the object collected by Said shooting lens assem 
bly and converts the collected light into electric Signals 
representative of the object; 

a memory that Stores image data representative of objects, 
a display Screen coupled to Said photoelectric conversion 

element and to Said memory to display images of the 
object corresponding to the electrical Signals converted 
by Said photoelectric conversion element or images 
corresponding to the image data Stored in Said memory; 

a Zoom designation device that is operable by a user to 
Specify a change in the magnification of the image 
displayed on Said display Screen; and 

a controller, coupled to Said display Screen and to Said 
Zoom designation device, and responsive to the Zoom 
designation device to change the magnification of the 
image displayed on Said display Screen regardless of 
whether the displayed image is Supplied from Said 
photoelectric conversion element or from Said memory. 

9. The information processing device claimed in claim 8, 
wherein Said controller interpolates pixel values of Said 
displayed image to magnify the displayed image. 

10. The information processing device claimed in claim 8, 
wherein Said controller changes the magnification of the 
images of the object converted into electric Signals by Said 
photoelectric conversion element without changing a focal 
length of Said shooting lens assembly. 

11. The information processing device claimed in claim 8, 
wherein Said controller changes the magnification of the 
image of the object converted into electric Signals by Said 
photoelectric conversion element by changing a focal length 
of Said shooting lens assembly. 

12. The information processing device claimed in claim 8, 
wherein Said Zoom designation device is a single member 
that is operable by the user. 

13. The information processing device claimed in claim 8, 
wherein Said Zoom designation device includes a touch 
tablet. 

14. A digital electronic camera comprising: 
a shooting lens assembly that collects light from an 

object; 

a photoelectric conversion element that receives light 
from the object collected by Said shooting lens assem 
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bly and converts the collected light into electric Signals 
representative of the object; 

a memory that Stores image data representative of objects, 
a display Screen coupled to Said photoelectric conversion 

element and to Said memory to display images of the 
object corresponding to the electric Signals converted 
by Said photoelectric conversion element or images 
corresponding to the image data Stored in Said memory; 

a Zoom designation device that is operable by a user to 
Specify a change in the magnification of the image 
displayed on Said display Screen; and 

a controller, coupled to Said display Screen and to Said 
Zoom designation device, and responsive to the Zoom 
designation device to change the magnification of the 
image displayed on Said display Screen regardless of 
whether the displayed image is Supplied from Said 
photoelectric conversion element or from Said memory. 

15. The digital electronic camera claimed in claim 14, 
wherein Said controller interpolates pixel values of Said 
displayed image to magnify the displayed image. 

16. The digital electronic camera claimed in claim 14, 
wherein Said controller changes the magnification of the 
images of the object converted into electric Signals by Said 
photoelectric conversion element without changing a focal 
length of Said shooting lens assembly. 

17. The digital electronic camera claimed in claim 14, 
wherein Said controller changes the magnification of the 
image of the object converted into electronic Signals by Said 
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photoelectric conversion element by changing a focal length 
of Said shooting lens assembly. 

18. The digital electronic camera claimed in claim 14, 
wherein Said Zoom designation device is a single member 
that is operable by the user. 

19. The digital electronic camera claimed in claim 14, 
wherein Said Zoom designation device includes a touch 
Screen operative to generate data Signals for processing by 
Said controller. 

20. The digital electronic camera claimed in claim 19, 
wherein touching a first point on Said touch Screen input 
device and moving to a Second point on Said touch Screen 
input device while maintaining contact with Said touch 
Screen input device to form a line between the first point and 
the Second point causes the displayed image to either be 
magnified or reduced to a size relative to a distance between 
the first and Second points and an angle formed relative to an 
imaginary horizontal line and the Straight line. 

21. The digital electronic camera claimed in claim 20, 
wherein, when the displayed image is magnified, the first 
point is centrally disposed within the display Screen. 

22. The digital electronic camera claimed in claim 20, 
wherein Said touch Screen includes a centering region dis 
posed on the display Screen when the displayed image is 
reduced and, touching the centering region causes the 
reduced display image to appear centrally within the display 
SCCC. 


