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IMAGE RECORDING APPARATUS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an image recording appa 
ratus and, more particularly, to an image recording apparatus 
in which a recording media which cannot be overwritten is 
applied. 

2. RelatedArt Statement 

A conventional image recording apparatus in which a 
magnetic recording media such as a ?oppy disk is applied as 
a recording media for image information is known. In such 
an image recording apparatus, image information is 
recorded as an analog signal in each track area on concentric 
circles formed on the recording media. When an erasing 
operation is to be performed, an erasing operation is mag 
netically performed to a corresponding track area to erase 
the image information in the track area. 

In recent years, as an image recording apparatus called a 
digital electronic still camera, an image recording apparatus 
in which digital data based on image information is recorded 
on a semiconductor memory such as an S-RAM or the like 

serving as a recording media has been popularized. In an 
image recording apparatus such as a digital electronic still 
camera, image information originally consists of digital 
data. For this reason, the image recording apparatus has been 
not only used as a recording apparatus for image 
information, but also has occupied a very important and 
superior position as a tool for picking up an image in an 
image system environment using personal computers or the 
like. 

Therefore, in such an image recording apparatus, as an 
image data management format in the recording media, a 
format following a DOST FAT ?le system which is 
extremely popularly used in the above information system 
environment is advantageously used. 

The logical structure of an image data recording media 
based on a DOS system, and the outline of the management 
of image data recording media will be described below. FIG. 
19 shows the logical structure of the recording media. The 
media serving as a recording media is roughly constituted by 
the four following areas: 

(1) an area 31 in which a parameter representing a logical 
structure is described. 

(2) a ?rst management area 32a in which a map represent 
ing the position of a ?le in a data area is recorded 
(number of sectors in this area is (sector/FAT)><2)). 

(3) a second management area 32b, having a ?xed siZe, in 
which the name and ?le siZe of a registered ?le (number 
of sectors in this area is (total number of root directory 
entries)+(number of bytes/sector+32)). 

(4) an area 33 which is used as a recording area of the 
main body of data of a registered ?le and/or a sub man 
agement area where sub-directory information is 
recorded (number of sectors in this area is (total num 
ber of sectors in the mediai(number of sectors of a 
root directory+number of sectors per FAT><number of 
FATs+number of reserved sectors)). 

In a DOS FAT (FILE ALLOCATION TABLE) ?le 
system, of the above areas, the area 31 is called a boot sector; 
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2 
the ?rst management area 32a, an FAT; the second manage 
ment area 32b, a root directory (data management area); and 
the area 33, a data recording area. 

In the root directory of the area 32b, since the number of 
entries which is predetermined for each media is 
determined, when only a data ?le is registered, only ?les 
corresponding to the number of entries are registered. For 
this reason, not only a ?le but also a new directory (sub 
directory) can be registered in the directory. In any case, the 
main body of a ?le or a directory to be registered is recorded 
in the data recording area 33. 
A recording position of the data area, registration to a 

media, and deletion are managed by the directory and the 
FAT 32a. When a ?le or directory is registered in the root 
directory 32b, a ?le name, a directory name, auxiliary infor 
mation such as a ?le siZe and a date, and the entry number of 
the FAT 32a are recorded in the entry. The data recording 
area 33 is divided into logical recording units called, e.g., 
clusters 34. 

Each entry of the FAT 32a is one-to-one-related to each 
cluster of the data recording area. In the entry of the FAT 
32a, the number of an entry to be traced next and a code 
representing the ?nal entry (no entry to be traced next) or an 
unused entry are recorded. Therefore, a speci?c cluster, in 
the data recording area 33, in which data or a directory is 
recorded can be recognized in the following manner. That is, 
the entry of the ?rst FAT described in a directory entry is 
accessed, and entry numbers written in the entry are sequen 
tially traced. 
The above is a mechanism of registering and reproducing 

a ?le or a directory. In a sub-directory, the entry area of a 
directory is only placed in the data recording area 33. The 
management of ?les and directories registered in the sub 
directory is the same as that in a root directory. 
An erasing operation performed by an erasing mode in a 

conventional image recording apparatus is a so-called 
pseudo erasing operation, and means a process in which the 
start of a ?le name recorded in an entry of the area 32b in 
FIG. 19 is set to 0, the area of the FAT 32a in which a cluster 
number on which the data of the ?le is placed is described is 
set to FFh (h indicates hexadecimal notation). Therefore, in a 
conventional image recording apparatus, the data in a ?le 
which is erased is still left in the data recording area 33. 

In an image recording apparatus such as a conventional 
digital electronic still camera described above, when image 
data is to be erased, a predetermined process such as an 
erasing process is performed to an image data management 
area such as a known directory area in a DOS FAT ?le 
system, so that image data in the image data recording and is 
pseudo-erased. When the recording media is constituted by 
an S-RAM, even if image data is temporarily left in the 
image data recording area, over-writing can be performed. 
For this reason, a recording operation for subsequent image 
data can be performed without any inconvenience. 

In recent years, a recording media using a ?ash memory 
which is a semiconductor memory and cannot be overwrit 
ten such that recording/erasing can be repeated without a 
backup power supply as used in an S-RAM begins to be used 
as an image recording apparatus of this type. 

However, when the recording medium which is consti 
tuted by a ?ash memory or the like and cannot be overwrit 
ten is applied to the image recording apparatus for the con 
ventional digital electronic still camera described above, the 
following problem is also posed. 
More speci?cally, even if a predetermined process is per 

formed to an image data management area in the same man 
ner as described above as in a case wherein a media using an 
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S-RAM is applied to erase image data in a recording media 
in the image recording apparatus of this type, although a 
pseudo erasing operation for the image data can be 
performed, subsequent image data cannot be recorded in the 
image data recording area because the media cannot be over 
Written. Therefore, the necessity of a substantially erasing 
operation for image data Which is performed independently 
of a pseudo-erasing operation further rises. 
As a result, assume that a recording mode is set, and that a 

rare recording chance, i.e., a chance of pressing a shutter 
release comes. In this case, When image data is not substan 
tially erased, a time-lag is required to perform the substan 
tially erasing operation. For this reason, the image is missed, 
and desired image information cannot be recorded on the 
recording medium. 

OBJECT AND SUMMARY OF THE INVENTION 

The present invention has been made in consideration of 
the above circumstances, and has as its object to provide an 
image recording apparatus Which can perform high-speed 
recording Without missing a chance of recording When a 
recording media Which cannot be overwritten is employed as 
a recording media for image information. 
An image recording apparatus according to the present 

invention in Which an image recording media Which logi 
cally has an image data recording area and an image data 
management area for managing a recording state of image 
data in the image data recording area and cannot be over 
Written is applied, and including image data pseudo-erasing 
means for executing a predetermined process to the image 
data management area to erase the image data on the image 
recording media, so that the image data on the image data 
recording area is pseudo-erased, comprises recording mode 
setting means for setting a recording mode for recording 
image data on the image recording media, unerased area 
detection means for performing an erasing operation by the 
image data pseudo-erasing means to detect an image data 
unerased area left in the image data recording area in the 
image recording media, image data erasing means for sub 
stantially erasing image data in the unerased area detected 
by the unerased area detection means, and control means for 
performing control such that the unerased area detection 
means detects an image data unerased area in response to a 
recording mode setting operation by the recording mode set 
ting means, and the image data erasing means starts a sub 
stantially erasing operation for image data in the detected 
unerased area. 

In the image recording apparatus, the unerased area detec 
tion means detects an image data unerased area in response 
to a recording mode setting operation by the recording mode 
setting means, and a substantially erasing operation for 
image data in the detected unerased area is started by the 
image data erasing means. According to the image recording 
apparatus, even if a media Which cannot be overwritten is 
used, a period of time from When a recording trigger sWitch 
is pressed to When recording is completed is shortened, and a 
change of pressing a shutter release is rarely missed. 

Other characteristic features and advantages of the present 
invention Will be suf?ciently apparent With reference to the 
folloWing description. 

BRIEF OF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram shoWing an image recording 
apparatus according to a ?rst embodiment of the present 
invention. 

FIG. 2 is a How chart of a processing operation in the 
image recording apparatus in FIG. 1. 
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4 
FIG. 3 is a How chart of an erased area detection process 

ing operation in the image recording apparatus in FIG. 1. 
FIG. 4 is a How chart of a processing operation in an 

image recording apparatus according to a second embodi 
ment of the present invention. 

FIG. 5 is a How chart of a processing operation in an 
image recording apparatus according to a third embodiment 
of the present invention. 

FIG. 6 is a How chart of a processing operation in a modi 
?cation of the image recording apparatuses according to the 
second and third embodiments. 

FIG. 7 is a vieW shoWing a recording preparation comple 
tion display screen of an LCD in the image recording appa 
ratus according to the third embodiment and in the apparatus 
of the modi?cation of the third embodiment. 

FIG. 8 is a main block diagram shoWing an image record 
ing apparatus according to a fourth embodiment of the 
present invention. 

FIG. 9 is a How chart of a processing operation of the 
image recording apparatus in FIG. 8. 

FIG. 10 is a main block diagram shoWing an image 
recording apparatus according to a ?fth embodiment of the 
present invention. 

FIG. 11 is a sectional vieW shoWing the image recording 
apparatus along a line 11-11' in FIG. 10. 

FIG. 12(A) is a side vieW shoWing a shutter closing state 
of a media recording unit in the image recording apparatus in 
FIG. 10. 

FIG. 12(B) is a vieW shoWing a shutter closing state of the 
media recording unit in the image recording apparatus in 
FIG. 10, and is a sectional vieW shoWing the image recording 
apparatus along a line 12(B)-(B)' in FIG. 12(A). 

FIG. 13 is a How chart of a processing operation of an 
image recording apparatus according to a sixth embodiment 
of the present invention. 

FIG. 14 is a main block diagram shoWing the image is 
recording apparatus in FIG. 13. 

FIG. 15 is a How chart of a processing operation of an 
image recording apparatus according to a seventh embodi 
ment of the present invention. 

FIG. 16 is a main block diagram shoWing a modi?cation 
of the image recording apparatus according to the seventh 
embodiment. 

FIG. 17 is a main block diagram shoWing another modi? 
cation of the image recording apparatus according to the 
seventh embodiment. 

FIG. 18 is a How chart of a processing operation of an 
image recording apparatus according to an eighth embodi 
ment of the present invention. 

FIG. 19 is a vieW shoWing the memory logical structure of 
a recording media applied to a conventional image 
recording/reproducing apparatus. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of the present invention Will be described 
beloW With reference to the accompanying draWings. FIG. 1 
is a main block diagram shoWing an image recording appa 
ratus according to the ?rst embodiment of the present inven 
tion. Image data management in the image recording appara 
tus according to this embodiment is performed in 
accordance With the above DOS FAT ?le system shoWn in 
FIG. 19. 
As shoWn in the block diagram in FIG. 1, this image 

recording apparatus comprises a video signal input circuit 1 
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for mainly receiving a video signal, a video signal output 
circuit 2 for outputting a video signal to a monitor or the like, 
a video signal processing circuit 3 for performing an input/ 
output process for a video signal, a data recording/reading 
circuit 4 for recording/reading data on/from an image 
recording media 13, an unerased area detection circuit 6 
serving as an unerased area detection means, a frame 
memory 7 for storing image data, sWitches 9a to 9f for mode 
setting or a trigger, a sWitch input circuit 8 for inputting the 
state of the sWitches, an LCD 10 for displaying a mode, a 
frame number, or the like, a modem 12 for receiving infor 
mation from a telephone line, a serial communication inter 
face (I/F) 11 for a modem, an image recording media 13, 
built in the apparatus or detachable from the apparatus, for 
recording image data, a CPU 5 serving as a control means 
for controlling the above control elements, and the like. 

The sWitch group 9 is constituted by a recording mode 
sWitch (REC SW) 9a for setting a recording mode, a record 
ing trigger sWitch (trigger SW) 9b, a reproduction mode 
sWitch (PLAY SW) 9c for setting a reproduction mode, an 
erase mode sWitch (erase mode SW) 9d for setting an erase 
mode and designating a pseudo erasing operation for image 
data or a substantially erasing operation (to be described 
later), and an other mode setting sWitch (other mode SW) 9e. 

The video signal processing circuit 3 inputs or outputs a 
video signal through the video signal input circuit 1 or the 
video signal output circuit 2, and performs A/D conversion, 
D/A conversion, compression, a commanding process, and 
the like of the video signal on the basis of a video processing 
control signal from the CPU 5. 

The data recording/reading circuit 4 records a video signal 
on the image recording media 13 or reads a video signal 
from the image recording media 13 on the basis of a data 
recording/reproduction signal from the CPU 5. At this time, 
the CPU 5 accesses the image recording media 13 through a 
CPU bus and the data recording/reading circuit 4. 

The unerased area detection circuit 6 receives an unerased 
area detection instruction signal from the CPU 5 and causes 
the video signal output circuit 2 to control the data 
recording/reading circuit 4, thereby searching for an 
unerased area in the image recording media 13. The 
unerased area detection circuit 6 noti?es the sector or cluster 
number of the area to the CPU 5 through the CPU bus. 

In addition to the control means for the control elements, 
an image data pseudo-erasing means, an image data erasing 
means, an image reception mode setting means, a compres 
sion mode setting means, a media type determination means, 
a ?xed storage means, a processing program adding means, 
and the like are incorporated in the CPU 5. 
The image recording media 13, Which is a recording 

media Which cannot be overWritten, may be incorporated in 
the image recording apparatus, and may be a detachable 
recording media. When the image recording media 13 is a 
detachable recording media, an effect obtained by this appa 
ratus is enlarged (to be described later). As the type of the 
image recording media 13, a ?ash memory is used in this 
embodiment. HoWever, the image recording media 13 may 
be a recording media such as a photomagnetic disk Which 
cannot be overWritten. In the recording media, a state 
Wherein image data is pseudo-erased is frequently set. As a 
result, the effect of the present invention is enlarged. 

The pseudo-erasing operation for the image data is per 
formed in the folloWing manner. That is, as described in FIG. 
19, the start of a ?le name recorded in an entry of the area 
32b serving as the second management area is set to 0, and 
the area of the FAT 32a serving as the second management 
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6 
area Where a cluster number on Which the data of the image 
?le is placed is described is set to FFh, thereby erasing the 
image data. Therefore, the main body of the data of the 
erased image ?le is still left in the data recording area 33. 
The How of a signal in this image recording apparatus Will 

be described beloW. A video signal is input to the video 
signal input circuit 1 in a recording mode, A/D-converted by 
the video signal processing circuit 3, and recorded on the 
frame memory 7. When the recording trigger SW 9b is 
pressed, data read from the frame memory 7 is compressed 
by the video signal processing circuit 3. The compressed 
data is output to the data recording/reading circuit 4 to be 
recorded on the image recording media 13. 

In a reproduction mode, image data is read from the 
recording media 13 by the data recording/reading circuit 4 
and output to the video signal processing circuit 3. The 
image data is subjected to an extending process in the video 
signal processing circuit 3, recorded on the frame memory 7, 
and then D/A-converted to be output to an external monitor 
or the like through the video signal output circuit 2. 
The unerased area detection circuit 6 described above can 

be programmed, and the program can be stored in a ROM 5a 
in the CPU 5. In this image recording apparatus, image 
transmission can be performed by the serial communication 
interface 11 and the modem 12 through a telephone line. 
An operation mode of the image recording apparatus Will 

be described beloW With reference to the How chart in FIG. 
2. When a poWer supply is turned on, the recording appara 
tus starts steps S01, S02, and S03 to detect a pressed sWitch 
of the sWitches 9a to 9f. 

When the PLAY SW 9c is pressed, the flow shifts to step 
S05. In this case, although the recording apparatus may have 
a reproduced frame as an initial value, the reproduced frame 
is designated, and the designated frame is reproduced in step 
S06. Thereafter, it is checked in step S07 Whether a mode 
change is present. If NO in step S07, the How returns to step 
S05, steps S05 to S07 are executed until the mode change 
occurs. When the mode change occurs, the How returns to 
step S01 to detect a pressed sWitch of the sWitches 9a to 9f. 

If it is detected that the REC SW 9a is pressed, the How 
shifts to step S08. In this case, an unerased area is detected 
by the unerased area detection circuit 6. The details of the 
processing in step S08 Will be described later in the How 
chart in FIG. 3. 

Thereafter, the How shifts to step S09 to substantially 
erase the unerased area. The How shifts to step S10 to Wait 
until the recording trigger SW 9b is pressed. When the 
recording trigger SW 9b is not pressed, the How shifts to step 
S12. If a mode change occurs, the How shifts to step S01. 
HoWever, if no mode change occurs, the How returns to step 
S10 to execute steps S10 to S12 until a mode change occurs. 

When the recording trigger SW 9b is pressed, the How 
shifts to step S11 to perform a recording process. In addition, 
it is determined in step S12 Whether a mode change is 
present. 

It is determined in step S03 Whether the other mode SW 
9e is pressed. IfYES in step S03, the How shifts to step S04 
to execute another mode. 

In this case, an unerased area detection processing opera 
tion by the unerased area detection circuit 6 in step S08 Will 
be described beloW With reference to the How chart in FIG. 
3. The How chart in FIG. 3 shoWs a processing operation of 
the unerased area detection circuit 6 Which has received an 
erased area detection instruction signal. Operation memory 
areas Whose number is equal to the maximum number of 
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clusters of the recording media 13 are cleared in step S15. 
More speci?cally, as shown in Table 1, operation areas at 
addresses 0 to N are assured, and all the values of the areas 
are set to Oh. 

TABLE 1 

Address 0 l 2 N 

Value (h) 0 0 0 0 0 0 0 0 0 

The How shifts to step S16 to detect a used cluster number 
on the basis of the directory of the media and the FAT, and 
FFh is Written as data in an operation memory at the address 
represented by the cluster number. This Will be described 
beloW With reference to Table 2. Since the areas of cluster 
numbers 1 and 2 are used as ?les, data at addresses 1 and 2 in 
the operation memory area are de?ned as FFh. 

TABLE 2 

Address 0 l 2 N 

Value(h) 0 PP PP 0 

When data are Written as described above, a portion corre 
sponding to the used cluster number is marked. 

Furthermore, in step S16, an operation of detecting a used 
cluster number on the basis of the directory and FAT is 
executed in all of the clusters. 

Upon completion of the above processes, in step S17, a 
cluster at an address number Where data is Oh in an operation 
RAM is read from the image recording media 13. If the data 
is FFh, 55h is Written as data for an operation memory (see 
Table 3). 

For example, since data is Oh at address 0 of the operation 
memory, data at the cluster address is read from the record 
ing media 13. If the data is FFh, the area is substantially 
erased. For this reason, 55h is Written at an address of the 
operation memory to be marked. Even if marking is per 
formed such that FFh is Written as described above, the same 
operation as described above can be performed. 

TABLE 3 

Address 0 l 2 N 

Value(h) 55 PP PP 0 

In step S18, an address Where a value is Oh in the opera 
tion memory is output to the CPU 5. In Table 3, When the 
operation memory is searched after all the clusters are 
checked, it is determined that an address Where the value is 0 
is N address. Therefore, since the cluster N address of the 
recording media 13 is a pseudo-erased cluster, the address N 
is output to the CPU 5. 

The above processing contents Will be described beloW 
using Tables 1 to 3 again. A portion Where a value is ?nally 
FFh is a cluster Which has been used as a ?le. A portion 
Where a value is 55h is an area Which has been substantially 
erased. Although an area Where data is Oh is pseudo-erased, 
data is still left in a corresponding data area in the recording 
media 13. 

Thereafter, in the image recording apparatus, an area 
Where data is pseudo-erased but left is substantially erased. 
When image data is actually recorded, data can be recorded 
in an area (area on a recording media subjected to a substan 
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8 
tially erasing operation) corresponding to an address Where 
data is Oh on the operation memory and an area (area Which 
is originally substantially erased) corresponding to an 
address Where data is 55h on the operation memory. 

According to the image recording apparatus of the ?rst 
embodiment described above, a recording media Which can 
not be overWritten and has an area in Which image data is 
pseudo-erased is used, a substantially erasing operation is 
performed during recording mode setting before image data 
is recorded. For this reason, a period of time from When the 
recording trigger SW 9b is pressed to When recording of the 
image data on the recording media 13 is completed is 
shortened, and a chance of pressing a release shutter is rarely 
missed. 

An image recording apparatus according to the second 
embodiment of the present invention Will be described 
beloW. In transmission of image data through a telephone 
line, When the above substantially erasing operation of a 
recording media is performed during transmission, transmis 
sion time is prolonged, and a telephone fee becomes large. 
The image recording apparatus of this embodiment solves 
the above problem. 

This image recording apparatus has almost the same 
arrangement as that shoWn in FIG. 1. HoWever, a process 
performed after a reception mode is set by an image recep 
tion mode SW 9f is different from that of the apparatus of the 
?rst embodiment. Therefore, constituent control elements 
Will be described by using the same reference numerals and 
symbols as those in the ?rst embodiment. 

FIG. 4 is a How chart of an operation mode process in the 
image recording apparatus. After a poWer supply is turned 
on (poWer ON), a pressed mode SW in the routines in steps 
S21, S22, and S23 is detected. For example, When a PLAY 
SW 9c is pressed, the How shifts from step S21 to step S25, 
and the same processes as in steps S05 and the subsequent 
steps in FIG. 2 are executed. 

When an other mode SW 9e is pressed, the How advances 
to respectively step S24 to execute processes related to the 
mode selected. When the mode change occurs, the How 
returns to step S21 to perform an operation for detecting a 
mode. 

When it is detected in step S22 that the image reception 
mode SW 9f is pressed, the How shifts to step S28 to cause 
an unerased area detection circuit 6 described in FIGS. 2 and 
3 to perform an operation of detecting an unerased area. 

After the unerased area is substantially erased in step S29, 
it is determined in step S30 Whether a telephone incoming 
call is present. If YES in step in step S30, an image reception 
process is executed in step S31. 

Furthermore, it is determined in step S32 Whether a mode 
change is present. If NO in step S32, a process of Waiting for 
a telephone incoming is performed. If YES in step S32, the 
How returns to step S21 to execute a neWly set mode process. 

In the operation in FIG. 4, an unerased area is substan 
tially erased in step S29. This process corresponds to step 
S09 in FIG. 2. The substantially erasing operation actually 
means the folloWing process depending on a recording 
media. In particular, When a card media using a ?ash 
memory as a media is used, FFh is Written at an address in a 
corresponding area. 

The image recording apparatus of this embodiment is 
characterized in that a card media constituted by a ?ash 
memory is detachably arranged. Especially, When a card 
Which is detachably arranged is used, the effect of the appa 
ratus is enlarged. 














