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(57) ABSTRACT 

In an electronic imaging apparatus, image information of an 
image Signal photoelectrically converted from an image 
incident is Stored in image information Storing means in a 
format dependent upon a type of the applied Storage device. 
Provided therein are communication means for transmitting 
and/or receiving image information generated in this appa 
ratus or the other equivalent apparatuses while an operation 
mode of the apparatus is Set for communication and Switch 
means for causing the communication means to start a 
communication mode operation. 
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PICTURE TAKINGAPPARATUS 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to an electronic imag 
ing apparatus and, more particularly, to an electronic imag 
ing apparatus capable of transmission of the image data 
thereby. 

0002 There have been developed an image information 
Storing or recording apparatus, and/or, retrieving or repro 
ducing apparatus, Such as an electronic Still camera or an 
electronic image data filing apparatus for Storing or retriev 
ing image data on or from an applied Storage device or 
medium. Digital Still cameras or electronic Still cameras, 
DSC or SMC, (called DSC hereinafter) of conventional type 
generally employ Solidstate electronic imaging devices, Such 
as CCD imagers, for photoelectric conversion to obtain a 
picture Signal corresponding to objects intended to be 
picked-up, photographed. The picture Signal issued from the 
imaging device is processed by the conventional proceSS 
circuit for processing So as to obtain a video or TV signal of 
the fashion adaptive to be recorded or Stored, and the 
processed signal is converted into the digital form represen 
tative of the image information intended. In the mentioned 
cameras, the image information is represented and conveyed 
in the form of digital data, and the data is Stored on a 
Semiconductor memory card as the Storage device or 
medium applied. 
0003. The electronic imaging apparatus such as various 
DSC is available as commercial products for various appli 
cations. In Such DSC, a great number of Still pictures or 
image data are Stored or recorded in the form of data file in 
the Storage media Such as memory cards or floppy diskS. 
Therefore, the image data retrieval property determines the 
commercial value or utility value of the DSC. 
0004. A system for the transmission of the image infor 
mation obtained by Such an electronic imaging apparatus 
and the transmission and receipt of the information between 
the apparatus and the other apparatus is useful for effective 
communication. However, there has been no System capable 
of performing a Such function with a simple Structure. 

SUMMARY OF THE INVENTION 

0005 According to one aspect of the present invention, 
there is provided an electronic imaging apparatus for taking 
pictures and Storing them in an applied Storage device, the 
apparatus comprising, image pick-up means for generating 
and outputting an image Signal photoelectrically converted 
from an image incident thereon, image information Storing 
means for Storing image information represented by the 
image Signal issued from the image pick-up means, a format 
of a signal to be Stored being dependent upon a type of the 
applied Storage device, communication means for transmit 
ting and/or receiving image information generated in this 
apparatus or the other equivalent apparatuses while an 
operation mode of the apparatus is Set for communication, 
and Switch means for causing the communication means to 
Start a communication mode operation. 
0006 According to another aspect of the present inven 
tion, there is provided an electronic imaging apparatus for 
taking pictures and Storing them in an applied Storage 
device, the apparatus comprising, image pick-up means for 
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generating and outputting an image Signal photoelectrically 
converted from an image incident thereon, image informa 
tion Storing means for Storing image information represented 
by the image Signal issued from the image pick-up means, 
a format of a Signal to be Stored being dependent upon a type 
of the applied Storage device, communication means for 
transmitting and/or receiving image information, the com 
munication means capable of permitting information com 
munication with one of a plurality of different external 
devices connected to this apparatus via predetermined con 
nection means, and interface recognition means for recog 
nizing and causing the interface to function in a status 
appropriate to the external device connected via the con 
nector means, on the basis of a recognition for a functioning 
Status of the interface to be applied. 

0007 According to other aspect of the present invention, 
there is provided an electronic imaging apparatus for taking 
pictures and Storing them on an applied Storage device, the 
apparatus comprising, image pick-up means for generating 
and outputting an image Signal photoelectrically converted 
from an image incident thereon, image information Storing 
means for Storing image information represented by the 
image Signal issued from the image pick-up means, a format 
of a signal to be Stored being dependent upon a type of the 
applied Storage device, and play-back means for playing 
back an image once photoelectrically converted by the 
image pick-up means to an image Signal or further converted 
to a corresponding image data appropriate to the applied 
Storage device, on the basis of an operation of a specific 
operating Switch or Section which is usually used for a 
different purpose for a photographing operation. 

0008 According to further aspect of the present inven 
tion, there is provided an electronic imaging apparatus for 
taking pictures and Storing them on an applied Storage 
device, the apparatus comprising, image pick-up means for 
generating and outputting an image Signal photoelectrically 
converted from an image incident thereon, image informa 
tion Storing means for Storing image information represented 
by the image Signal issued from the image pick-up means, 
a format of a Signal to be Stored being dependent upon a type 
of the Supplied Storage device, external commands receiving 
means for receiving various commands from an external 
device connected therewith via a transmission channel, and 
executing means for carrying out operations corresponding 
to the commands received via the external commands 
receiving means. 

0009. According to still further aspect of the present, 
there is provided an electronic imaging apparatus for taking 
pictures and Storing them in an applied Storage device, the 
apparatus comprising, image pick-up means for generating 
and outputting an analog image Signal photoelectrically 
converted from an image incident thereon, image data 
generating means for generating digital image data corre 
sponding to the image Signal outputted from the image 
pick-up means, a format of the digital image data being 
dependent upon a type of the applied Storage device, data 
Storing means for Storing the image data on the applied 
Storage device in the form of a file organized by a directory 
or a Subdirectory Supported by a disk operating System, and 
erase operation mode Setting means for Selectively Setting an 
operation mode of erase operation to be carried out for the 
applied Stored device, the operation mode Set thereupon to 
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be selected from a plurality of erasing operation modes 
provided in advance for this apparatus. 

0010. According to further aspect of the present, there is 
provided an electronic imaging apparatus for taking pictures 
and Storing them in an applied Storage device, the apparatus 
comprising, image pick-up means for generating and out 
putting an analog image Signal photoelectrically converted 
from an image incident thereon, image data generating 
means for generating digital image data corresponding to the 
image Signal outputted from the image pick-up means, a 
format of the digital image data being dependent upon a type 
of the applied Storage device, data Storing means for Storing 
the image data on the applied Storage device in the form of 
a file organized by a directory or a Subdirectory Supported by 
a disk operating System, and erase operation commencing 
means for commencing an erasing operation for the applied 
Storage device in response to an operation to a trigger Switch 
means for photographing while a erase operation mode is 
Set. 

0011. According to still further aspect of the present, 
there is provided an electronic imaging apparatus for taking 
pictures and Storing them in an applied Storage device, the 
apparatus comprising, image pick-up means for generating 
and outputting an analog image Signal photoelectrically 
converted from an image incident thereon, image data 
generating means for generating digital image data corre 
sponding to the image Signal outputted from the image 
pick-up means, a format of the digital image data being 
dependent upon a type of the applied Storage device, data 
Storing means for Storing the image data on the applied 
Storage device in the form of a file organized by a directory 
or a Sub-directory Supported by a disk operating System, and 
formatting operation commencing means for commencing a 
formatting operation for the applied Storage device in 
response to an operation to an erase operation Switch means 
provided on this apparatus. 

0012. According to other aspect of the present, there is 
provided an electronic imaging apparatus for taking pictures 
and Storing them on an applied Storage device, the apparatus 
comprising, image pick-up means for generating and out 
putting an image Signal photoelectrically converted from an 
image incident thereon, image information Storing means for 
Storing image information represented by the image Signal 
issued from the image pick-up means, a format of a signal 
to be Stored being dependent upon a type of the applied 
Storage device, communication means for transmitting and/ 
or receiving information Signal via a network connected 
there with, and power Source control means for automatically 
making a power Source circuit of this apparatus to be ready 
for Supply power, in response to a reception of a call signal 
of the information signal received via the communication 
CS. 

0013. According to further aspect of the present, there is 
provided an electronic imaging apparatus for taking pictures 
and Storing them in an applied Storage device, the apparatus 
comprising, image pick-up means for generating and out 
putting an analog image Signal photoelectrically converted 
from an image incident thereon, image data generating 
means for generating digital image data corresponding to the 
image Signal outputted from the image pick-up means, a 
format of the digital image data being dependent upon a type 
of the applied Storage device, data Storing means for Storing 
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the image data on the applied Storage device in the form of 
a file organized by a directory or Sub-directory Supported by 
a disk operating System, communication means for trans 
mitting and/or receiving image data or further Subsidiary 
data via a transmission channel connected therewith, and 
preceding transmission means for transmitting data for the 
directory and/or the Subsidiary data relating to a transmis 
Sion of image information itself, when a transmitting opera 
tion mode is Set. 

0014. According to still further aspect of the present, 
there is provided an electronic imaging apparatus for taking 
pictures and Storing them in an applied Storage device, the 
apparatus comprising, image pick-up means for generating 
and outputting an analog image Signal photoelectrically 
converted from an image incident thereon, image data 
generating means for generating digital image data corre 
sponding to the image Signal outputted from the image 
pick-up means, a format of the digital image data being 
dependent upon a type of the applied Storage device, data 
Storing means for Storing the image data on the applied 
Storage device in the form of a file organized by a directory 
or a Sub-directory Supported by a disk operating System, 
communication means for transmitting and/or receiving 
image data or further Subsidiary data via a transmission 
channel connected therewith, and preceding transmission 
means for transmitting data representative of a capacity 
reservable for receiving an image data, to a Sender Side 
device, in anticipation for the reception when a receiving 
operation mode is Set. 

0015 According to further aspect of the present, there is 
provided an electronic imaging apparatus for taking pictures 
and Storing them on an applied Storage device, the apparatus 
comprising, image pick-up means for generating and out 
putting an image Signal photoelectrically converted from an 
image incident thereon, image information Storing means for 
Storing image information represented by the image Signal 
issued from the image pick-up means, a format of a signal 
to be Stored being dependent upon a type of the applied 
Storage device, communication means for transmitting and/ 
or receiving information Signal via a network connected 
there with, and power Source control means for executing a 
power off process for turning off a power Source circuit 
when a communication with the other party fails to be held 
in a predetermined period of time. 

0016. According to still further aspect of the present, 
there is provided an adapter device applicable to an elec 
tronic imaging apparatus which comprises image pick-up 
means for obtaining an image Signal by photoelectrical 
conversion, image data Storing means for Storing image data 
representative of the image on an applied Storage device and 
communication means for communicating the image data to 
the other party via transmission channel connected there 
with, the adapter device comprising, first interface means for 
communication with the electronic imaging apparatus, Sec 
ond interface means for communication via the transmission 
channel through a modem connected inbetweeen, and con 
trol means for establishing a transmission channel for image 
data communication via the Second interface means by 
designating the other party on the basis of a user's operation 
to operation keys or Sections thereof and for controlling the 
image data communication for the electronic imaging appa 
ratus via the first and Second interface means. 
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0.017. According to other aspect of the present, there is 
provided an electronic imaging apparatus for Storing image 
data in the form of image data files allocated in an applied 
Storage device, the apparatus comprising, dummy data add 
ing means for adding dummy data on an image data to be 
Stored, the dummy data of an amount corresponding to a 
remained capacity of a file which has a uniform capacity 
previously defined, an administrative uniformity of file size 
is maintained thereby. 
0.018. According to further aspect of the present, there is 
provided an electronic imaging apparatus for taking pictures 
and Storing them in an applied Storage device, the apparatus 
comprising, image pick-up means for generating and out 
putting an analog image Signal photoelectrically converted 
from an image incident thereon, image data generating 
means for generating digital image data corresponding to the 
image Signal outputted from the image pick-up means, a 
format of the digital image data being dependent upon a type 
of the applied Storage device, data Storing means for Storing 
the image data on the applied Storage device in the form of 
a file organized by a directory or a Sub-directory Supported 
by a disk operating System, and frame number representing 
means for representing a Successive frame number for 
respective images picked-up by the image pick-up means, 
on the basis of a position of a designated file in the directory. 
0019. Other objects and features will be clarified from the 
following description with reference to the attached draw 
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020 FIG. 1 shows a block diagram showing an image 
data transmitting and receiving System according to the 
present invention; 
0021 FIG. 2 shows a block diagram of an embodiment 
of the present invention; 
0022 FIG. 3 shows in greater detail a system for trans 
mitting and receiving the data between the frame memory 5 
and memory card 11 under control of the System controller 
12 of FIG. 1; 
0023 FIG. 4 shows a timing chart when signals in 
various parts of the circuit shown in FIG. 3 are recorded by 
image compression recording; 
0024 FIG. 5 shows a timing chart for a play-back 
operation like that shown in FIG. 4; 
0.025 FIG. 6 shows an operation state of the camera 
displayed on the LCD 16 of FIG. 1; 
0026 FIGS. 7 and 8 show flow charts of routines for the 
image transmitting and receiving Side in the embodiment. 
0027 FIG. 9 shows conditions #1 and #1" in the steps S4 
and S23, the conditions #2 and #2" in the steps S8 and S28 
and the causes #3 and #3" in the steps S12 and S34, shown 
in FIGS. 7 and 8; 
0028 FIG. 10 shows roles of the trigger 2 and commu 
nication mode Switches 15B and 15K among the operation 
Switches in FIG. 2; 
0029 FIG. 11 shows an example of the structure of the 
modem 40 in FIG. 2; 

0030 FIG. 12 shows state transitions of the modem 40; 
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0031 FIG. 13 shows a flow chart for a routine of the 
modem controlled by the camera under the condition where 
the modem is connected to the telephone line by the tele 
phone unit; 
0032 FIG. 14 shows system structure of the embodi 
ment, 

0033 FIGS. 15 and 16 show operation routines of the 
embodiment; 

0034 FIG. 17 shows functions of various switches in this 
embodiment; 
0035 FIG. 18 shows a block diagram of an embodiment 
according to the present invention; 
0036 FIG. 19 shows a flow chart for the reception side 
routine in the embodiment; 
0037 FIG. 20 shows a block diagram of the play-back 
system of the embodiment; 
0038 FIGS. 21 and 22 show flow charts for the recep 
tion side system operations in the embodiment of FIG. 20; 
0039 FIG.23 shows a block diagram of an embodiment, 
which is similar to FIG. 20; 
0040 FIG. 24 shows an example of image which is 
reproduced by the embodiment; 
0041 FIG. 25 shows a timing chart of the reception side 
operation in the embodiment shown in FIG. 23; 
0042 FIG. 26 shows a block diagram of an embodiment; 
0043 FIG. 27 shows a view of the configuration of the 
control file; 

0044 FIG. 28 shows the relevant data; 
004.5 FIGS. 29 and 30 show flow charts of the routine 
for the transmission and reception System controllerS 12 in 
the embodiment; 

0046 FIGS. 31 and 32 show flow charts for the routine 
of the communication process, 
0047 FIG. 33 shows examples of writing in the control 
file of the transmission and reception in FIGS. 29 and 30; 
0048 FIG. 34 shows another example of the relevant 
data (for transmission) shown in FIG. 28; 
0049 FIG. 35 shows a perspective view of the DSC 120 
in the embodiment; 

0050 FIG. 36 shows a block diagram of a controller of 
the DSC 120; 

0051 FIG.37 shows a block diagram of a system formed 
by connecting a PC 122 as an external unit to the connector 
116 of the DSC 120; 
0.052 FIG. 38 shows a block diagram of the system 
formed by connecting a modem 123 to the DSC 120; 
0053 FIG. 39 is an enlarged-scale view showing the 
operation Switches 114a to 114f in FIG. 36; 
0054 FIG. 40 is a view showing the display 113 in FIG. 
36; 
0055 FIG. 41 shows examples of displays on the display 
113 in FIG. 36; 
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0056 FIG. 42 shows examples of displays on the display 
113 when the modem 123 is connected and designated; 
0057 FIG. 43 shows a flow chart for a “reception inter 
ruption process Sub-routine, 

0.058 FIG. 44 shows a flow chart for a “trigger switch 
process” sub-routine when the trigger Switch 119 is oper 
ated; 

0059 FIG. 45 shows a flow chart for a “modem switch 
process” sub-routine which is called when the modem 
Switch 114e is operated; 

0060 FIG. 46 shows a flow chart for a “modem mode 
release process” sub-routine in FIG. 45; 
0061 FIG. 47 shows a modification of the connection of 
the DSC in FIG. 35; 

0062 FIG. 48 shows a view when the remote control unit 
135 is connected to the DSC 120; 
0.063 FIG. 49 is a view showing the configuration of data 
in the memory card 117; 
0.064 FIG. 50 shows an image file comprising a header 
and image data; 
0065 FIG. 51 is a view showing the data configuration 
of the tuple; 
0.066 FIG. 52 shows an image pick-up information tuple 
in the memory card; 
0067 
card; 

0068) 
0069 
0070 FIG. 56 shows image pick-up data in the pertinent 

file and current comment; 

0071 FIG. 57 shows an image pick-up data and current 
comment displayed on the monitor 121; 
0072 FIG. 58 shows a flow chart for a “comment ref 
erence/change process' Sub-routine, 
0073 FIG. 59 shows a flow chart for an “image pick-up 
with comment Sub-routine operation; 
0074 FIG. 60 is a time chart for transmission of direc 
tory transmission command and directory data between the 
PC 122 and DSC 120; 
0075 FIG. 61 shows a configuration of the root direc 
tory; 

0076) 
entry; 

FIG. 53 shows a comment tuple in the memory 

FIG. 54 shows a control file in the memory card; 
FIG. 55 shows a display on the monitor; 

FIG. 62 shows a format of a 32-byte directory 

0077 FIG. 63 is a time chart for transmission of com 
ment transmission command and comment data between the 
PC 122 and DSC 120; 

0078 FIG. 64 is a flow chart for the “comment trans 
mission command process Sub-routine in the comment 
transmission operation; 
007.9 FIG. 65 is a time chart for transmitting comment 
Write command and write command data between the PC 
122 and DSC 120; 
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0080 FIG. 66 is a flow chart for the “comment write 
command process' Sub-routine in the command write opera 
tion; 
0081 FIG. 67 shows a menu display on the monitor in 
the changing operation; 
0082 FIG. 68 shows a display when producing a sub 
directory; 

0.083 FIG. 69 shows a menu display when the file 
movement is Selected; 
0084 FIG. 70 shows a display for the destination of the 
file movement; 
0085 FIG. 71 shows a display for the file movement 
destination; 
0.086 FIG. 72 shows an operation on the side of the PC 
122 in the above Sub-directory generation process, 

0087 FIG. 73 shows a flow chart for “file movement” 
Sub-routine, 
0088 FIG. 74 is a time chart of communication signals 
between the PC 122 and DSC 120 when generating a 
Sub-directory; 
0089 FIG. 75 is a flow chart for “sub-directory genera 
tion command process” sub-routine in FIG. 74; 
0090 FIG. 76 is a time chart of communication signals 
between the PC 122 and DSC 120 in the file moving 
operation; 

0091 FIG. 77 is a flow chart for “file movement process” 
Sub-routine in FIG. 76; 
0092 FIG. 78 is a flow chart for “trigger switch process” 
Sub-routine in the image pick-up proceSS operation based on 
trigger Switch operation in the DSC 120; 
0093 FIG. 79 shows a flow chart for "erase switch” 
Sub-routine, 
0094 FIG. 80 shows a configuration of FAT which is 
recorded Subsequent to the boot Sector; 
0.095 FIG. 81 shows display screens of the display 113 
or monitor for all data erasing process, 
0096 FIG. 82 shows displays on the display 113 or 
monitor at the time of the erasing mode Selection; 
0097 FIG. 83 is a flow chart for “UP switch process” 
Sub-routine, 
0.098 FIG. 84 shows a display when the memory card is 
incapable of erasing; 
0099 FIG. 85 shows a “trigger switch process” sub 
routine for effecting erasing by operating the trigger Switch 
119; 
0100 FIG. 86 is a flow chart for “all data erase A mode 
process Sub-routine; 
0101 FIG. 87 is an “all data erase B mode process” 
Sub-routine, 

0102 FIG. 88 is a flow chart of the “all data erase C 
mode process” sub-routine in FIG. 85; 
0103 FIG. 89 is a flow chart of the “one frame erase 
process” sub-routine in FIG. 85; 
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0104 FIG. 90 is a view showing a leading of directory 
entry which has been Subjected to one frame erasing; 
0105 FIG. 91 shows a flowchart for production of a 
Warning; 

0106 FIG. 92 shows a perspective view showing a DSC 
according to an embodiment; 
0107 FIG. 93 shows an enlarged-scale view showing the 
operation Switches 114a to 114e, 
0108 FIG. 94 shows a detailed view of the display 113; 
0109 FIG. 95 shows a block diagram showing a con 
troller of the DSC 120; 
0110 FIG. 96 shows a block diagram of a system for 
communication with an external unit via a telephone line; 
0111 FIG. 97 shows a flow chart for the power-on 
operation; 

0112 FIG. 98 shows a flow chart of the “communication 
process' routine, 
0113 FIG. 99 shows a block diagram showing a system 
formed by connecting a PC 231 to the DSC 230; 
0114 FIG.100 shows a time chart for the transmitted and 
received signals SD and RD; 
0115 FIG. 101 shows a power-on operation of the circuit 
portion of the DSC 220 shown in FIG. 96; 
0116 FIG. 102 shows a block diagram of the adapter 150 
and the connection of DSC 153; 
0117 FIG. 103 is a perspective view showing the state of 
connection between the adapter 150 and each connected 
apparatus or unit; 
0118 FIG. 104 is a view of the memory area arrange 
ment in the memory card as recording medium; 
0119 FIG. 105 is a view showing the configuration of the 
FAT which is recorded subsequent to the boot sector; 
0120 
tory; 

0121) 
0.122 FIG. 108 shows a specification tuple, a data form 
tuple, an image pick-up information tuple and a comment 
tuple Stored in the header entry; 
0123 FIG. 109 is a view showing the data configuration 
of the tuple type; 

0124 FIG. 110 shows a prior art DSC image file man 
agement method; 

FIG. 106 shows entries constituting the root direc 

FIG. 107 shows a format of a 32-byte directory; 

0.125 FIG. 111 is a view showing an image data record 
ing area which is provided Subsequent to a data management 
area in the proposed image data management System; 

0.126 FIG. 112 shows a “process at the time of card 
insertion'; 
0127 FIG. 113 shows an operation of executing image 
pick-up with depression of the trigger Switch 119, 
0128 FIG. 114 shows an example of display o the tree 
Structure, 
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0129 FIG. 115 shows a perspective view showing DSC 
as the embodiment of the electronic image pick-up appara 
tuS, 

0.130 FIG. 116 shows a block diagram for a signal 
processing System of the DSC, 
0131 FIG. 117 shows a Switch arrangement of the opera 
tion Switch group 311; 
0132 FIG. 118 shows file name, file A, file B, registered 
in the root directory, and image data recorded Successively 
in the designated memory areas, 
0133 FIG. 119 shows a sub-directory; 
0.134 FIG. 120 shows a view showing a further specific 
example of the hierarchical directory Structure for image 
data files in the DSC; 
0135 FIG. 121 shows a directory entry; 
0136 
312; 
0.137 FIG. 123 shows states of display on the display 
123 when the recording file is moved; 
0138 FIG. 124 shows a display of directory in the 
recording mode, 
0139 FIG. 125 shows an LCD display 312 in a state of 
display of a Second hierarchical layer Sub-directory Section 
registered in the root directory; 
0140 FIG. 126 shows a flow chart for “switch process” 
in the DSC: 
0141 FIG. 127 shows a flow chart for “directory pro 
duction process' Sub-routine, 
0142 FIG. 128 shows a flow chart for “UP switch 
process Sub-routine; 
0143 FIG. 129 shows a flow chart for “final entry 
process Sub-routine; 
014.4 FIG. 130 shows a flow chart for “directory UP 
process Sub-routine; 
0145 FIG. 131 shows a flow chart for “sub-directory 
process Sub-routine; 
0146 FIG. 132 shows a flow chart for “root directory 
process Sub-routine; 
0147 FIG. 133 shows states of display on the display 
312 in a different embodiment; 

0.148 FIG. 134 shows states of display on the display 
section 312 in the embodiment of the DSC in the play-back 
operation; and 
0149 FIG. 135 shows states of display on the display 
section 312 in the DSC mainly in play-back operation. 

FIG. 122 shows a plan view showing the display 

0150 Tables 1 to 11 show relationships for explaining the 
operations of the embodiments according to the present 
invention. 

PREFERRED EMBODIMENTS 

0151. In an embodiment of the invention, an operating 
Switch Section of a camera is provided with a Switch for 
Starting a communication function. In response to the opera 
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tion of this Switch, modems connected to a telephone line are 
controlled to permit the transmission and reception of cam 
era (DSC) image data via a telephone line. 
0152 FIG. 1 is a block diagram showing an image data 
transmitting and receiving System using a camera according 
to the invention. 

0153. This system transmits and receives image data 
between cameras 30A and 30B which are connected to each 
other via a telephone line LINE. Telephone units 50A and 
50B are connected to the telephone line LINE, and modems 
40A and 40B are connected to the respective telephone units 
50A and 50B. The cameras 30A and 30B directly access the 
modems 40A and 40B for transmitting and receiving image 
data via the telephone line. 
0154 FIG. 2 is a block diagram of one embodiment of 
the present invention. 
O155 An image focused via a lens 1 on a CCD 2 is 
converted to an electric Signal, which is Subjected to a 
predetermined processing in an image Signal processor 3 to 
obtain a Video Signal. AS is generally known, the CCD is an 
image pick-up device for generating and outputting an 
analog image Signal photoelectrically converted from an 
image incident thereon. The Video signal is converted by an 
A/D converter 4 into a digital Signal to be recorded in a 
frame memory 5. The digital Signal is also Subjected to a 
reproducing proceSS by a reproduce processor 6 and then 
converted by a D/A converter 7 into an analog Signal which 
is fed to an electronic view finder 8 and also to an output 
terminal. Video data that is read out from the frame memory 
5 is compressed in a data compressing/decompressing cir 
cuit 9 and then fed through a card interface (I/F) 10 to be 
recorded in a memory card 11. 
0156. In play-back, the video data that is read out from 
the memory card 11 via the card I/F 10 is recorded in the 
frame memory 5. The video data that is read out from the 
frame memory 5 is, like the previous case, fed through the 
reproduce processor 6 and D/A converter 7 to the electronic 
view finder 8; and output terminal. 
O157 The frame memory 5 is controlled by a memory 
controller 13, which is operated according to a Sync signal 
output from a Sync signal generator 14 and also to a control 
Signal output from a System controller 12. The System 
controller 12 controls the data compressing/decompressing 
circuit 9, card I/F 10, memory controller 13, etc. in response 
to various operation Signals issued from the operation Switch 
Section 15. 

0158. The operation switch section 15 receives informa 
tion indicative of the operating State of the following various 
Switches instructing the operation of the camera and sends 
out the information to the system controller 12. As the 
Switches are a trigger 1 Switch 15A for instructing exposure 
operation, focus lock operation, etc., a trigger 2 Switch 15B 
for instructing recording operation, a minus and a plus feed 
Switch 15C and 15D for selecting image in a play-back 
operation, a REC/PLAY switch 15E for instructing record 
ing/play-back operation, a picture/Sound recording Switch 
15F, a play-back mode switch 15G, a normal mode Switch 
15H, a high speed continuous (Successive) photographing 
Switch 15I, and a low speed continuous photographing 
Switch 15.J. An LCD 16 displays the camera operation state 
under control of the system controller 12. 
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0159. In this embodiment, as before-mentioned, the 
modem connected to the telephone line for data transmission 
and reception through the telephone line, the communication 
controller 17 connected to the system controller 12 and a 
serial interface (I/F) 18 connected to the modem side are 
provided. Further, a communication mode switch 15K is 
provided in the operation Switch section 15. 
0160 FIG. 3 shows in greater detail a system for trans 
mitting and receiving the data between the frame memory 5 
and memory card 11 under control of the System controller 
12. 

0.161 The A?p converter 4 is connected via an A/D bus 
and a D/A bus to the input side of the frame memory 5, to 
the output Side of which is connected the data compressing/ 
decompressing circuit 9 via a memory data bus. Parameters 
that are necessary for a compression/decompression proceSS 
are stored in a code storage RAM 19, and its writing and 
reading are controlled by the data compressing/decompress 
ing circuit 9. 
0162 The card I/F 10 which is connected between the 
data compressing/decompressing circuit 9 and the memory 
card 11, has Switches 10A and 10B and a card address 
generator 10C. To two input terminals A and B of the Switch 
10A input connected are a data compression/decompression 
card control Signal from the data compressing/decompress 
ing circuit 9 and a System control card control Signal from 
the System controller 12, respectively. To two input termi 
nals A and B of the Switch 10B connected are a compression/ 
decompression data bus from the data compressing/decom 
pressing circuit 9 and a data bus from the System controller 
12. The Switching of the input terminals of the Switches 10A 
and 10B is controlled by an access signal from the system 
controller 12. 

0163 A card address generator 10C, responsive to the 
receipt of a card address clock (CLK) Supplied from the data 
compressing/decompressing circuit 9 and a card address 
control Signal Supplied from the System controller 12, con 
trols the memory card 11 via a card address bus to thereby 
control the reading and writing addresses. 
0164. The frame memory controller 13, as noted above, 
responsive to the receipt of the clock CLK from the sync 
Signal generator 14 and the trigger 2 Signal and also receives 
the record/play-back Switching Signal RP and the data com 
pression/decompression proceSS Start Signal from the System 
controller 12, sends out clock signals A/D CLK and D/A 
CLK to the A/D and D/A converters 4 and 7, respectively, an 
address Signal and a memory control Signal to the frame 
memory 5 and a data compression/decompression clock 
CLK to the data compressing/decompressing circuit 9. 
0.165. The system controller 12, responsive to the trigger 
2 signal and a Stop Signal, etc. from the frame memory 
controller 13, Supplies a start signal START and a record/ 
play-back Signal RP to the data compressing/decompressing 
circuit 9 and frame memory controller 13. 
0166 FIG. 4 shows a timing chart when signals in 
various parts of the circuit shown in FIG. 3 are recorded by 
image compression recording. In response to the input of the 
trigger 2 signal Synchronized with the data compression/ 
decompression clock CLK, A/D CLK is output and write 
addresses. FWA0, FWA1, . . . . FWAe and read addresses 
FRAO, FRA1, ..., FRAe are issued. These outputs are in 
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response to the stop signal STOP. To the A/D and D/Abuses 
input data FID0, FID1,..., FIDe are supplied. The memory 
control signals include a chip Select Signal CS, an output 
enable signal OE and a write enable signal WE. In response 
to the start signal START, output data FOD0, FOD1, ..., 
FODe are supplied to the memory data bus. 
0167 The card address control signal causes initial 
address Setting data to be sent out in response to the Stop 
Signal STOP and also causes access address Setting data to 
be sent out in response to the access Signal. A Start address 
for the record in the memory card is Set by the Stop signal 
STOP. The card address data CAO in response to the initial 
address Setting data, card address data CA1, CA2, ..., CAe 
in response to the card address and card address data CA in 
response to the access address Setting data are output. 
0168 To the card data bus, data CID0, CID1,..., CIDe 
are output via the compression/decompression data bus in 
correspondence to these card address data, and data DATA 
is output to the System control data bus in correspondence to 
the card address data CA. AS card control Signals, chip Select 
Signal CS, write enable Signal WE and output enable Signal 
OE are output in the illustrated timings. The end signal END 
is output in response to the start signal START to control the 
operation of data compression recording from the frame 
memory 5 to the memory card 11. 
0169 FIG. 5 shows a timing chart for a play-back 
operation like that shown in FIG. 4. In the case of FIG. 5, 
the time of the data decompression process in the data 
compressing/decompressing circuit 9 is controlled accord 
ing to the Start Signal START, the memory card play-back 
Start and address Setting are caused in the illustrated timings, 
and a decompression play-back process from the memory 
card 11 to the frame memory 5 and the reading and play 
back operation of data in the frame memory 5 are performed. 

0170 The REC/PLAY switch 15E functions as a trans 
mission mode changing means while the communication 
mode switch 15 K is set to be ready for communication, that 
is, the Switch 15 K is turned on. On the LCD 16 for 
displaying the operation State of the camera, a record/play 
back state is displayed as shown in FIG. 6. In addition, a 
telephone mark is displayed as an example of image data 
transmission and reception operation. The telephone mark 
represents that the communication mode is Set. 
0171 Now, a process embodying the invention will be 
described, in which the camera is provided with a function 
of generating a modem control command for image trans 
mission. 

0172 FIGS. 7 and 8 show a flow chart of routines for the 
image transmitting and receiving Side cameras. 
0173 A transmitting mode or a receiving mode is chosen 
as the transmission mode to be put in effect on the basis of 
a designated State for the transmission mode changing 
means, that is, the REC/PLAY Switch 15E while the com 
munication mode Switch 15K is turned on. 

0174) Referring to FIGS. 7 and 8, when the transmission 
Side acknowledges that the modems have been connected 
(step S1), it waits for the turning-on of the communication 
mode switch 15K (step S2). In response to the turn on of the 
Switch, “communication request' command is transmitted to 
the reception side. The reception side likewise acknowl 
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edges that the modems have been connected (step S21), then 
acknowledges the reception of the “communication request' 
command from the transmission side (step S22), and checks 
whether normal receiving operation on the reception side 
can be done (OK) (step S23). This check is made by 
checking whether the memory card has been inserted in the 
reception side camera, whether the memory card is provided 
with no protection, whether the memory card has Sufficient 
empty capacity, whether the memory card has been format 
ted, and so forth. If it is not OK in the step S23, an NG 
command is transmitted (step S25), and the routine goes to 
a step S38. 

0175. If it is OK in the step S23, an “OK” command is 
transmitted to the transmission Side for displaying the tele 
phone mark and recording mark “REC” on the LCD as 
shown in FIG. 6. 

0176 When the transmission side confirms the reception 
of the “OK” command (step S4), it turns on the LCD of its 
camera to display the telephone mark and play-back mark 
“PLAY" (step S5). At this time, the user selects the image to 
be transmitted by using the minus and plus feed Switches 
15C and 15D. If it is determined that no “OK” command has 
been received, the routine goes to a Step S15. 

0177. When the trigger 2 switch is turned on (step S6), a 
“data send (transmission) start” command START is trans 
mitted to the reception side (step S7). When the reception 
side receives the “data send start” command START (step 
S27), it checks whether the transmission side image data file 
capacity is greater than the reception side memory card 
empty capacity (OK) (step S28). If it is not OK, an “NG” 
command is transmitted (step S30), and the routine goes to 
a step S38. If it is OK, an “OK” command is transmitted to 
the transmission Side. 

0.178 The transmission side checks the reception of the 
“OK” command (step S8). If the command has not been 
received, the routine goes to the step S15. If the reception of 
the command is confirmed, data is sent (transmitted) (Step 
S9). Then, LCD flickering (telephone mark flickering) is 
caused (step S10), and a “data send end” command is 
transmitted (step S11). The reception side checks the recep 
tion of the “data send end” command (step S33). If the 
command has not been received, the routine goes back to the 
step S31. If the reception of the command is confirmed, a 
check is made as to whether the reception memory Side 
memory card has Sufficient empty capacity even after 
recording of data (OK) (step S34). If it is not OK, an “NG” 
command is transmitted (step S36), the LCD is turned on 
(step S37) and the routine goes to a step S38. If it is OK, an 
“OK” command is transmitted to the transmission side (step 
S35). 
0179 The transmission side checks the reception of the 
“OK” command (step S12). If the command has not been 
received, the routine goes to the step S15. If the reception of 
the command is confirmed, the LCD is lighted (step S13), 
and a check is done as to whether the communication mode 
Switch 15K is “off”. If the Switch is not “off”, the routine 
goes back to the step S6. If the Switch is “off”, a “commu 
nication end” command is transmitted to the reception Side. 
0180. The reception side checks the reception of the 
“communication end” command (step S38). If the command 
has not been received, the routine goes back to the Step S27. 
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If the reception of the command is confirmed, an “OK” 
command is transmitted to the transmission side (step S39), 
and the LCD is turned off (step S40), thus bringing an end 
to the routine. 

0181. The reception of the “OK” command transmitted in 
the step S39 on the transmission side is confirmed (step 
S16). If the command has not been received, the routine goes 
back to the step S15 if the reception of the command is 
confirmed, the LCD is turned off (step S17), thus bringing an 
end to the routine. 

0182. The conditions #1 and #1" in the steps S4 and S23, 
the conditions #2 and #2" in the steps S8 and S28 and the 
causes #3 and #3" in the steps S12 and S34, shown in FIGS. 
7 and 8, are as shown in FIG. 9. 
0183 FIG. 10 shows the roles of the trigger 2 and 
communication mode Switches 15B and 15K among the 
operation Switches. In the photographing (i.e. recording: 
REC) mode, the trigger 2 Switch 15B causes image record 
ing, while it causes image transmission in the transmission 
mode. When the communication mode Switch 15K issues a 
“communication request' command and receives an “OK” 
command, the play-back and telephone marks are displayed, 
and the transmission mode of the camera is Set. 

0184 FIG. 11 shows an example of the modem 40. A 
network control unit (NCU) 40A transmits and receives 
Serial communication data and ready Signal to and from 
camera 30. A modem 40B is connected to the NCU 40A, 
telephone unit 50 and telephone line for modulating and 
demodulating the image data. 
0185 FIG. 12 shows state transition of the modem 40. 
When the power Source is turned on, a local command State 
is Set up, an ATA or ATD command is output to the modem, 
and the camera is connected to the telephone line. The ATA 
and ATD commands are signals which are prescribed for 
avoiding interference of transmission and reception by 
Hayes Inc. in U.S.A. The ATA command is set on the 
reception side by the own modem with respect to the other 
side modem. The ATD command is set on the transmission 
side by the own modem with respect to the other side 
modem. An ATO command Switches a local command State 
over to an on-line State. When re-setting System parameters 
with respect to the NCU 40A in the on-line state, an escape 
code is output to the modem. 
0186 FIG. 13 shows a flow chart of a routine of the 
modem controlled by the camera under the condition where 
the modem is connected to the telephone line by the tele 
phone unit. 
0187 When a modem power source is turned on or 
connected to the modem on the transmission side (step S41), 
an ATS command for Setting parameters necessary for 
communication, Such as the communication speed, and an 
ATA command for restoring the on-line State of the modem 
are issued (Step S42). In the on-line State, a check is done as 
to whether the communication mode Switch is “on” (step 
S43). If the Switch is “on”, an escape code is issued to restore 
the local command state of the modem (step S44). In the 
local command state, an ATD command is issued (step S45). 
In the on-line State, a “communication request command is 
transmitted to the reception side (step S46). 
0188 On the reception side, a check is done in the on-line 
State as to whether the communication mode Switch is “on” 
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(step S43). If the Switch is not “on”, the reception of the 
“communication request command is checked (step S49). 
If the command has not been received, the routine goes back 
to the step S43. If the command has been received, a 
predetermined process is executed. 
0189 On the transmission side, a process Subsequent to 
the proceSS in the Step S46 is executed, and then a “com 
munication end” command is transmitted (step S47), and the 
line is manually disconnected (step S48). 
0190. On the reception side, the “communication end” 
command is received (step S50), and the line is manually 
disconnected (step S51), thus bringing an end to the routine. 
0191). Now, an embodiment, in which transmitted image 
can be confirmed on the transmission and reception Sides by 
watching monitors, will be described. 
0.192 FIG. 14 shows the system structure of the embodi 
ment. In this system, monitors 60A and 60B are provided on 
the transmission and reception sides, respectively, in the 
system structure shown in FIG. 1. 
0193 The operation routines of this embodiment will 
now be described with reference to FIGS. 15 and 16. FIG. 
15 shows a flow chart of the transmission side routine. In the 
Figure, the same reference Symbols as in the flow charts of 
FIGS. 7 and 8 are used. 

0194 In this embodiment, a step S61 is inserted between 
the transmission side routine steps S11 and S12 shown in 
FIG. 15. After a “data send end” command has been 
transmitted to the reception Side, the reception of a "re-Send 
request command from the reception side is checked (Step 
S61). If the command has not been received, the routine goes 
back to the step S7. If it is determined in the step S61 that 
the “re-Send request command has not been received, as in 
the embodiment of FIG. 7, a check is done as to whether an 
“OK” command has been received (step S12). 
0.195 On the reception side, as shown in FIG. 16, upon 
reception of the “data Send end” command transmitted from 
the transmission Side in the Step S11, the received image is 
played-back (step S62). Then, a check is done as to whether 
the minus feed Switch has been operated for the re-Send 
request by the user (step S63). If the switch has been 
operated, the “re-Send request' command noted above is 
transmitted (step S64), and then the routine goes back to the 
step S27. If the Switch has not been operated, a check is done 
as to whether the trigger 2 switch is “on” (step S65). If the 
trigger 2 Switch is “on”, the routine goes to a Step S34 as that 
in FIG.8. If the trigger 2 switch is not “on”, a check is done 
as to whether the plus feed Switch is turned on (step S66). 
If the Switch has not been turned on, the routine goes back 
to the step S63. If the Switch has been turned on, the received 
image is deleted or erased (step S67), and then the routine 
goes to the step S34. 

0196. FIG. 17 shows the functions of various switches in 
this embodiment. In the recording (REC) mode, the record 
ing operation is started with the operation of the trigger 2 
switch 15B. In the play-back (PLAY) mode, the image is 
changed by +1 with the operation of the plus feed Switch 
15D and -1 with the operation of the minus feed switch 15C. 
In the transmission (transmitting) mode, the transmission is 
started with the operation of the trigger 2 switch 15B, a 
“communication request' command is transmitted with the 
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operation of the communication mode switch 15K, and the 
transmitted image is changed by +1 and -1 with the opera 
tion of the plus and minus feed Switches 15D and 15C. In the 
transmission (receiving) mode, an instruction “send next 
image” (i.e., the previously received image is OK) is given 
with the operation of the trigger 2 switch 15B, an instruction 
“send next image' (i.e., delete the previously received 
image) is given with the operation of the plus feed Switch 
15D, and an instruction “Send immediately previous image' 
is given with the operation of the minus feed Switch 15C. 
0.197 Now, an embodiment, which permits image data 
reception without any memory card in the camera but by 
using a data reception buffer for communication, will be 
described with reference to FIGS. 18 and 19. 

0198 To realize such a function, in this embodiment the 
following circuits are added to the circuit Structure shown in 
FIG. 3. In the card interface 10, a switch 10D is provided 
between the Switch 10A and memory card 11, and a Switch 
10E between the Switch 10B and memory card 11. Further, 
a data reception buffer 20 for communication is provided. 
0199. Output terminals A of the switches 10D and 10E 
are connected to the memory card 11, and output terminals 
B of the Switches 10D and 10E are connected to the data 
reception buffer 20 for communication. The Switches 10D 
and 10E are controlled by a transmission control signal from 
the system controller 12. The data reception buffer 20 for 
communication is controlled by an address signal from the 
card address generator 10C. 
0200 FIG. 19 shows a system operation flow chart for 
reception side routine in the embodiment. In the Figure, like 
reference symbols as those in FIG. 16 designate like steps. 
The System operation flow on the transmission Side is as in 
FIG. 15. 

0201 In this embodiment, when an “NG” command is 
transmitted in a step S25, a “communication end” command 
reception check is done (step S38). After transmission of an 
“OK” command (step S39), a check is done as to whether 
there is valid data in the buffer (step S74). If there is no valid 
data, the LCD is turned off (step S40), thus bringing an end 
to the routine. If it is determined that there is valid data, it 
is notified to the user by causing a “REC' flicker display on 
the LCD while holding the telephone mark “on” (step S75), 
and a check is made as to whether a memory card capable 
of recording has been inserted (step S76). If no memory card 
capable of recording has been inserted, the routine goes back 
to the step S75. If the card has been inserted, data in the data 
reception buffer 20 is recorded in the memory card 11 (step 
S77), and the routine goes to a step S40. 
0202 After the LCD flicker display has been provided in 
the Step S32, image data is received and written in the data 
reception buffer20 (step S71). When the reception of a “data 
send end” command is determined (step S33), the data in the 
data reception buffer is played-back (step S72). If it is found 
in the Step S34 that there is Sufficient empty capacity, i.e., if 
it is OK, the data that has been recorded in the data reception 
buffer is written in the memory card, and the routine goes to 
the step S35 noted above. 
0203 Now, an embodiment, which permits image data 
reception without memory card in the camera but by using 
the image display frame memory as the data reception buffer 
for communication, will be described. 
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0204 FIG. 20 shows a block diagram of the play-back 
system of this embodiment. 
0205. In this embodiment, the data reception buffer 20 in 
the previous embodiment is omitted, and its function is 
provided by the frame memory 5 and the code storage RAM 
19. The frame memory 5 has a capacity of storing one frame 
of decompressed data and has a Sufficient capacity for 
compressed data. The code storage RAM 19 is empty at the 
time of the reception and has valid capacity as the data 
reception buffer. These memories thus can be used as the 
data reception buffer. To the code storage RAM 19 an 
address Signal is Supplied from a code Storage RAM address 
generator 10G. 
0206 Data that has been stored in the frame memory 5 as 
the data reception buffer, is recorded in the memory card 11 
via a Switch 10F, which is controlled for Switching by a 
frame acceSS Signal Supplied from the System controller 12, 
and also via the Switches 10B and 10E. 

0207 FIGS. 21 and 22 show reception side system 
operation flow charts in the embodiment of FIG. 20. Ref 
erence symbols like those in FIG. 19 designate like steps. 
0208 If it is not OK in the step S23, a check as to whether 
there is empty area in the card is done (step S82). If it is 
determined that there is no empty area, an “NG” command 
is transmitted (step S25), and the routine goes to a step S38. 
If it is determined that there is an empty area, the Switch 10F 
is controlled (step S83), and preparation for writing data in 
the frame memory 5 is made under control of a frame access 
control signal Supplied from the System controller 12 (Step 
S84), and then an “OK” command is transmitted (step S24). 
0209. In a step S27 a “data send start” command START 
is received. If it is found in a step S28 that it is not OK, a 
check for an empty area in the memory card is done (Step 
S85). If there is an empty area, an “NG” command is 
transmitted (step S30), and then the routine goes to a step 
S38. If there is no empty area in the memory card, a check 
for an empty area in the frame memory is done (step S86). 
If there is an empty area, the Switch 10F is controlled (step 
S87), and preparation for writing data in the frame memory 
5 is made according to a frame access control Signal (Step 
S88), and the routine goes to a step S29. 
0210. If it is determined in the step S86 that there is no 
empty frame memory area, a check as to whether there is an 
empty area in the code storage RAM 19 is done (step S89). 
If there is no empty area, the routine goes to a step S30. If 
there is an empty area, preparation for writing data in the 
code storage RAM 19 is made through control of the 
switches 10A, 10B and 10D to 10F (step S90), and the 
routine goes to the step S29. If it is determined in the step 
S86 that there is an empty frame memory area, the Switch 
10F is controlled (step S87), and preparation of writing data 
in the frame memory is made according to a frame access 
control signal (step S88). 
0211. After transmission of an “OK” command in the 
step S29, data is received and written in the memory card or 
frame memory 5, code storage RAM 19 (step S81). Then, a 
process through flickering of the LCD (step S32), confir 
mation of the reception of a “data Send end” command (Step 
S33), check of OK (step S34), transmission of an “OK” 
command (step S35), turning on of the LCD (step S36), 
confirmation of the reception of a “communication end’ 
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command (step S38), and transmission of an “OK” com 
mand (Step S39), is executed, and a check is done as to 
whether there is received data in the frame memory 5 and 
code storage RAM 19 (step S91). If there is no received data, 
the LCD is turned off (step S40), thus bringing an end to the 
routine. If there is received data, this is notified to the user 
by causing “REC' flicker on the LCD (step S75). Then, 
insertion of a separate card is checked (step S92). If no other 
card has been inserted, the routine goes to a step S75. If a 
Separate card has been inserted, the empty capacity is 
checked (step S93). If there is no empty capacity, the routine 
goes back to the Step S75. If there is empty capacity, data is 
written from the frame memory 5 or code storage RAM 19 
to the memory card 11 (step S94), and the routine goes back 
to the step S40. 
0212 Now, a further embodiment will be described, in 
which data reception, decompression and play-back can be 
done in Synchronism to data transfer Speed through control 
of a system clock (CLK) by the system controller 12, and 
also which permits economical cancellation. 
0213 FIG. 23 shows a block diagram of the embodi 
ment, which is similar to FIG. 20. 
0214. In this embodiment, the frame memory controller 
13 Switchingly outputs a camera clock from the Sync signal 
generator 14 and a transmission clock from the System 
controller 12 and then issues necessary clockS adaptive to 
the instant mode, on the basis of the camera clock or the 
transmission clock. A switch 10G is further provided to let 
data that has been received through a serial IF 18 and a 
communication controller 17 be sent out to the compression/ 
decompression data bus via the System control data bus. 
Data that has been input via the compression/decompression 
data bus is decompressed in the data compressing/decom 
pressing circuit 9 to be written in the frame memory 5 which 
has a FIFO function via the memory data bus. The Switch 
10G is on-off controlled by a transmission control signal 
Supplied from the System controller 12. 
0215. The received image data is decompressed in the 
data compressing/decompressing circuit 9 according to a 
transmission clock from the System controller 12 Switched 
by the frame memory controller 13 and stored in the frame 
memory 5. Thus, while receiving image data, the image data 
that has been recorded in the frame 5 can be substantially 
real time played-back. It is thus possible to re-Send neces 
sary image or cancel (erase) image data while watching the 
reproduced image. Wasteful use of the telephone line thus 
can be eliminated to permit economical use. 
0216 FIG. 24 shows an example of image which is 
reproduced in this way. In the Figure, the shaded portion is 
a non-reception area. In the area other than the non-reception 
area, a reproduced monitor picture of image data recorded in 
the frame memory 5 is displayed. In this State, a request of 
the re-transmission of a predetermined portion of the moni 
tor picture is made by operating the minus feed Switch, 
recording of data in the memory card (during period other 
than the transmission period) is done by operating the trigger 
2 Switch, and the image transmission in force is canceled by 
operating the plus feed Switch. 
0217 FIG. 25 shows a reception side operation timing 
chart in the embodiment shown in FIG. 23. 

0218. The frame memory controller 13 Switchingly out 
puts the camera clock CLK and transmission clock CLK as 
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data compression/decompression clock CLK. During Serial 
communication, a “data Send Start” command is Sent out 
from the transmission side to the reception Side, and Subse 
quent to “OK” from the reception side compressed data D0, 
D1,..., Dend are sent out from the transmission side. The 
reception side system controller, after transmitting the “OK” 
command, Switches a Switch 10G according to a transmis 
Sion control Signal to Set up a data reception State. After a 
start signal START has been output from the system con 
troller 12, received compressed image data D0, D1, . . . , 
Dend are input to the data compressing/decompressing 
circuit 9 via the data bus according to the transmission clock 
noted above. The decompressed data FWD0, FWD1, ..., 
FWDend are written in the frame memory 5 according to 
write address FWA0, FWA1, ..., FWAend and also frame 
control signal (CS or WE) and under control of the trans 
mission clock. Image data FRD0, FRD1, . . . are read out 
from the frame memory 5 according to frame memory 
address data FRAO, FRA1, ... generated in synchronism to 
the D/ACLK and frame control signal (CS, OE) and sent out 
to the A/D and D/Abuses. At this time, the RP is set to “L”. 
Afterwards, the RP is switched to “H” by the trigger 2 switch 
to bring about compression recording. 

0219 Now, an embodiment, which permits automatic 
transmission and reception of image on the basis of infor 
mation Stored in a predetermined specific file (called control 
file hereinafter), will be described. 
0220 FIG. 26 shows a block diagram of this embodi 
ment. In the Figure, parts like those in FIG. 2 are designated 
by like reference numerals. In this embodiment, a program 
execution Switch 15L is provided in the operation switch 
Section in addition to the Switches 15A to 15K shown in 
FG, 2. 

0221) This embodiment is effective when recording data 
as image files, Sound files and control files in the memory 
card. An apparatus of the embodiment is operated on the 
basis of a control file using a personal computer. 
0222 FIG. 27 shows a view of the configuration of the 
control file (DSC00001.J6C). This file comprises a control 
file header and relevant data Section for transmission. 

0223 FIG. 28 shows the relevant data. SEND1 pre 
scribes the transmission command. DATE prescribes the 
communication start instant (in this example 92, May 25, 
15 o'clock, 40 minutes, 0 second). PHONE prescribes the 
partner Side telephone number, the image files to be trans 
mitted (DSC00001.J6I, DSC00003.J6I, DSC00004.J6I) and 
sound file (DSC00002.J6S). 
0224 FIGS. 29 and 30 show flow charts of the routine 
of the transmission and reception System controllerS 12 in 
this embodiment. 

0225. On the transmission side by recognizing the con 
nection of modems (step S101), the turning-on of the 
communication mode switch 15K is waited (step S102). 
Then after waiting the turning-on of the program execution 
switch 15I in a predetermined period of time (step S103), the 
decompression file and control file J6C are retrieved and 
read out (step S104), and a check is done as to whether there 
is a transmission program in the control file (step S105). If 
there is no transmission program, this is notified to the user 
by causing LCD flicker (telephone mark) display (Step 
S114), thus bringing an end to the routine. 
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0226. If it is determined in the step S105 that there is a 
transmission program, the LCD is turned on (step S106), and 
a transmission start instant (DATE part in FIG. 28) is set in 
the timer (step S107), and it is waited (step S108). When the 
transmission Start instant is reached, the partner Side tele 
phone number (PHONE part in FIG. 28) is set (step S109) 
the line is turned on (step S110), and a communication 
process to be described later is executed (step S111). Sub 
Sequently, the line is turned off (step S112), and the result is 
written in the control file J6C, thus bringing an end to the 
routine. 

0227. On the reception side, likewise the modems are 
acknowledges (step S121), the tuning-on of the line is 
waited (step S122), and a communication process to be 
described later is executed (step S123). Then the line is 
turned off (step S124), and the result of reception is written 
in the control file (step S125), thus bringing an end to the 
routine. 

0228 FIGS. 31 and 32 show the routine of the commu 
nication process noted above. 
0229 A“communication request' is transmitted from the 
transmission side (step S131). When this “communication 
request” is received on the reception side (step S151), OK 
checkS Such as a check as to whether the reception side 
memory empty capacity is Sufficient and a check as to 
whether the formatting has been completed are done (Step 
S152). If not OK, an “NG” command is transmitted (step 
S154), the routine goes to a step S164. If OK, an “OK” 
command is transmitted to the transmission side (step S153). 
0230. On the transmission side, a check is done as to 
whether the “OK” command has been received (step S132). 
If the command has not been received, the routine goes to a 
step S140. If the command has been received, a “data send 
start” command START is transmitted to the reception side. 
0231. On the reception sides the reception of the “data 
send start” command START is checked (step S155). If the 
command has not been received, the routine goes to a step 
S164. If the command has been received, an OK check is 
done as to whether the transmission image data file capacity 
is greater than that of the reception side memory card (Step 
S156). If not OK, the step S164 is executed. If OK, an “OK” 
command is transmitted to the transmission side (step S157). 
0232. On the reception side, the reception of the “OK” 
command is checked (step S134). If not OK, the routine goes 
to a step S140. If OK, data is transmitted (step S135), and 
a check is done as to whether all data has been transmitted 
(step S136). If all data has not been transmitted, the routine 
goes back to the step S135. If all data has been transmitted, 
a “data send end” command END is transmitted (step S137). 
0233. On the reception side, after the process in the step 
S159 the reception of the “data send end” command END is 
checked (step S160). If the command has not been received, 
the routine goes back to the step S159. If the command has 
been received, a check is done as to whether the reception 
Side memory card has empty capacity even after the data 
recording (step S161). If not OK, an “NG” command is 
transmitted (step S163), and the routine goes to a step S164. 
If OK, an “OK” command is transmitted to the transmission 
side (step S162). 
0234. On the transmission side, the reception of the “OK” 
command is checked (step S138). If the command has not 
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been received, the routine goes to the step S140. If the 
command has been received, a check is done as to whether 
all the transmission files written in the control file have been 
transmitted (step S139). If not, the routine goes to a step 
S133. If all the files have been transmitted, a “send end’ 
command END is transmitted to the reception side (step 
S140). 
0235. On the reception side, the reception of the “send 
end” command is checked (step S164). If the command has 
not been received, the routine goes back to the step S155. If 
the command has been received, an “OK” command is 
transmitted to the reception side (step S165), thus bringing 
an end to the routine. 

0236. In the step S141 on the transmission side, the 
reception of the “OK” command is checked (step S141). If 
the command has not been received, the routine goes back 
to the step S140. If not, the routine is ended. 
0237 FIG.33 shows an example of writing in the control 

file (J6C) of the transmission and reception results in the 
steps S113 and S125 in FIGS. 29 and 30. 
0238. In (A) in the Figure, the transmission and reception 
results are shown as “SEND1 RESULT" and “ACCEP 
T RESULT". “FAULT1” on the transmission side indicates 
NG due to causes #1 and #1'. 

0239). In example (B), it is shown that while the upper 
two image and Sound files have been transmitted on the 
transmission side, the transmission of the lower two image 
files was NG due to causes of #2 and #3. On the reception 
Side, the received data are only the above two files, indicat 
ing that NG was caused in FAULT2 due to causes #2 and #3. 
In the example (C), it is shown that the transmission and 
reception of all the files have been completed on the trans 
mission and reception sides. 
0240 The user thus can readily recognize the transmis 
Sion and reception Status with reference to the above trans 
mission and reception results. The reception result can, if 
necessary, be displayed on the monitor Screen. 
0241 FIG. 34 shows a different example of the relevant 
data (for transmission) shown in FIG. 28. In the Figure, 
“SEND1' is a transmission command, "IMAGE ALL is a 
command instructing the transmission of all the image files 
in the memory card, “SOUND ALL is a command instruct 
ing the transmission of all the Sound files in the memory 
card, and “FILE ALL is a command instructing the trans 
mission of all the files in the memory card. 
0242) While the above embodiments have concerned the 
use of the memory card, it is possible as well to use any 
recording medium Such as an optical magnetic disk, a half 
memory, etc. 

0243 As shown above, according to the invention the 
camera itself has a modem control function, thus readily 
permitting image communication by merely utilizing 
modems and without agency of any other transmitting and 
receiving units. 

0244. In the DSC which is used with such recording 
media as IC memory cards, magnetic recording media, 
optical magnetic recording medium, etc., there are many 
proposals for diversification of functions. Among Such pro 
posals is one, in which the camera has interface (hereinafter 
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referred to as I/F) means for connecting it to an external unit, 
thus permitting transmission and reception of various kinds 
of information. 

0245 For example, as earlier proposal by the applicant, 
there is a camera disclosed in Japanese Patent Application 
No. H2-108468, which includes I/F means with respect to a 
personal computer (hereinafter referred to as PC), thus 
permitting Such processes as remote control operation of the 
camera, transmission and reception of Video signal with the 
PC with communication thereof. AS another earlier proposal 
by the applicant there is a camera disclosed in Japanese 
Patent Application No. H4-333707, which includes I/F 
means with respect to a modem to permit Video information 
communication via a telephone line through modems. 
0246. However, if it is intended to apply the DSC in the 
above first and Second proposals in the Japanese Patent 
Application No. H2-108468 and Japanese Patent Applica 
tion No. H4-333707 to information communication with a 
plurality of different external units such as PCs and modems, 
it is necessary to provide the camera with I/F means includ 
ing a connector having two independent Systems for the PC 
and the modem. 

0247 The provision of the I/F means including such a 
two-system connector in the camera is not only disadvan 
tageous in View of the cost, but is also disadvantageous in 
view of the size reduction of the camera body due the 
installation Space of the connector for connection to the PC 
and the modem. 

0248. Heretofore, however, it has been impossible to 
provide a connector or an I/F for common use the detailed 
specifications of the I/F are different with the PC and the 
modem although RS-232C is basically conformed to. 
0249. The reasons for the impossibility of the common 
use is that in the connection to the modem, in comparison 
with the direct connection to the PC: 

0250 (1) the communication speed is reduced because 
the general public telephone line is utilized; 

0251 (2) it is necessary to use a control line for 
interface with the modem, and 

0252 (3) connection control is necessary for control 
ling the connection between the modem and telephone 
line. 

0253) The following embodiment of the invention has 
been contemplated in order to overcome the above deficien 
cies. It is a highly functional camera, which permits infor 
mation communication with a plurality of different external 
units and does not go counter to the camera body size 
reduction. 

0254. In this embodiment, one of the plurality of different 
external units is connected to the connector, and it is 
recognized by interface recognition means for causing the 
interface to function in a status fitted to the connected 
external unit. 

0255 FIG. 35 is a perspective view showing a DSC 
(digital still camera) 120 in this embodiment. The DSC 120 
is used with an IC memory card 117 as image information 
recording medium. It is capable of communication with PCS 
and modems, which are among a plurality of different kinds 
of external units with different interfaces to be applied, with 
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a single connector and an external I/F connected thereto. The 
I/F is a unit, which couples together and can be used 
commonly for two Systems or units, or it is a register 
common to a plurality of programs. The I/F may be provided 
not only as a unit but also a circuit using LSI. 
0256 The DSC includes means for changing file data, for 
instance comment data, concerning image, means for chang 
ing the position in a hierarchical data structure (directory) of 
the file, i.e., changing the management area, means for 
permitting play-back of recorded pictures by one-touch 
operation of a Specific operating Switch or Section which is 
usually used for a different purpose, for instance an erase 
Switch, and means for permitting Selection of the operation 
of memory check and formatting when deleting all the 
memory card data and the operation of deleting only file. 

0257). In the DSC 120, as shown in FIG. 35, the front of 
the camera casing 100 is provided with an image pick-up 
lens 101 for picking up images. The top of the casing 100 
has operation Switches 114a and 114f for instructing control 
operations, a LCD display 113 and a release Switch 119 for 
instructing the photographing operation. The camera casing 
100 further has its side wall provided with a connector 116, 
for instance a mini DIN connector, for transmission and 
reception of Signal between a Video signal output terminal 
107 and a plurality of external units such as PCs and 
modems, and also provided with an insertion opening 100a, 
through which a memory card 117 as recording medium is 
inserted. 

0258 FIG. 36 is a block diagram showing a controller of 
the DSC 120. In the instant DSC, image pick-up signal is 
recorded in the loaded memory card 117 in response to the 
depression of a release Switch 119. Also, recorded image 
pick-up signal in an image file of a designated file number 
is played-back from the memory card 117 in response to 
operation of operation Switches 114a to 114f to be described 
later, and the Video signal is output from the Video signal 
output terminal 107. The individual control elements of the 
DSC 120 are controlled by a system controller 110. 
0259. The construction of the DSC will now be 
described. At the time of the image pick-up, an image is 
focused by the image pick-up lens 101 on a CCD or like 
image pick-up element in an image Signal processor 102. An 
image Signal is thus output from the processor 102 to an A/D 
converter 103 for conversion to digital image data, which is 
temporarily stored in a VRAM 104 which is an image 
memory. The image data in the VRAM 104 is analog 
converted in a D/A converter 105 to be provided as video 
signal from the video output terminal 107. 
0260. When recording image data, the image data is read 
out block by block from the VRAM 104 and compressed in 
a data compressing/decompressing circuit 109 on the basis 
of the JPEG (joint photographic expert group) System of the 
like. The compressed image data is fed via a buS 112 to a 
card I/F 111, and it is written in a designated area of the 
memory card 117. 

0261. At the time of the play-back, the frame number, etc. 
is designated by operating an UP and a DOWN Switch 114c 
and 114d to be described later. The frame or file number or 
the like is displayed on a LCD display 113. According to the 
designation, the pertinent memory area of the memory card 
117 is Selected, and corresponding image data is fed through 




















































