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(57) ABSTRACT 

There is disclosed an image recording apparatus which auto 
matically records location information that the user can easily 
understand in an image recording apparatus which records a 
sensed image and location information associated with the 
image sensing location of that image in association with each 
other. An image recording apparatus of this invention 
includes an area information reception unit for acquiring area 
information broadcasted by an external apparatus Such as a 
wireless base station or the like, and automatically acquires 
information associated with an area where the image record 
ing apparatus is located. The apparatus records a sensed 
image signal and area information in association with each 
other. 

22 Claims, 10 Drawing Sheets 
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IMAGE RECORDINGAPPARATUS CAPABLE 
OF RECORDING INFORMATION 

ASSOCATED WITH LOCATION UPON 
IMAGE SENSING TOGETHER WITH SENSED 
IMAGE DATA, AND CONTROL METHOD 

THEREOF 

FIELD OF THE INVENTION 

The present invention relates to an image recording appa 
ratus and, more particularly, to an image recording apparatus 
which can record information associated with a location upon 
image sensing together with sensed image data. 

BACKGROUND OF THE INVENTION 

In recent years, apparatuses such as digital still cameras, 
digital video cameras, and the like, which record digital 
image data of moving and still images have prevailed. 

Digital still cameras popularly adopt compact memory 
cards as recording media, and some cameras can record not 
only still image data but also moving image data. Also, some 
digital video cameras adopt randomly accessible recording 
media Such as compact memory cards, magnetooptical disks, 
and the like as recording media. 

In cameras that use randomly accessible recording media, 
image data is saved as a data file. In this case, it is a common 
practice to record date information of an image sensing time 
together with image data. In recent years, some digital still 
cameras and digital video cameras record location informa 
tion of an image sensing place together with image data by 
utilizing a positioning system such as GPS or the like. The 
location information includes, e.g., latitude information and 
longitude information. Japanese Patent Laid-Open No. 
10-254746 discloses a technique for managing image data 
based on information of image sensing places. 
As means for making active use of the location information 

recorded together with image data, it is a common practice to 
use a database that records location information, place name 
information, and the like. Upon searching the database on the 
basis of the location information (latitude and longitude) 
recorded together with image data, a place name and map 
information corresponding to that location information can 
be acquired. 
A player of image data itself may have such database or a 

database provided as a service on a network Such as the 
Internet or the like may be used via a player. 

However, when the latitude and longitude are recorded as 
location information together with image data, it is difficult 
for the user to understand such information as they are. For 
this reason, in order to make active use of the location infor 
mation, a database used to acquire information Such as a map. 
actual place name, and the like that the user can easily under 
stand on the basis of the location information is required. 

Since the database stores place name information and the 
like in correspondence with location information, the data 
size is very large. When the player itself has the database, a 
large-capacity storage device is required. 

Alternatively, a database on the network may be used with 
out arranging any database in the player. In such case, in an 
environment in which the player cannot establish a connec 
tion to the network, the database cannot be used, and the 
location information cannot be actively used. 

In this way, when only the location information is recorded 
together with image data, it is not always easy to make active 
use of the location information. 
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2 
Also, when the conventional database is used, information 

depending on time such as event information cannot be 
acquired. 

SUMMARY OF THE INVENTION 

The present invention has been made in consideration of 
the conventional problems, and has as its object to allow an 
image recording apparatus, which records location informa 
tion associated with an image sensing location of a sensed 
image in correspondence with the sensed image, to automati 
cally record the location information that the user can under 
stand. 

According to an aspect of the present invention, a recording 
apparatus for recording an image signal comprising: image 
sensing means; area information acquisition means for 
receiving area information associated with a predetermined 
area including a current location of the recording apparatus 
from an external apparatus; and recording means for record 
ing a moving image signal obtained by the image sensing 
means and the area information acquired by the area infor 
mation acquisition means in a recording medium in associa 
tion with each other. 

According to another aspect of the present invention, a 
recording apparatus for recording an image signal compris 
ing: an image sensor, area information acquisition means 
which receives, from an external apparatus, an area informa 
tion associated with a predetermined area including a current 
location of the recording apparatus; and recording means 
which generates an image file containing an image signal 
obtained by the image sensor and the area information 
obtained by the area information acquisition means and 
records the image file on a recording medium. 

According to further aspect of the present invention, a 
control method of a recording apparatus for recording an 
image signal, comprising: an image sensing step; an area 
information acquisition step of receiving area information 
associated with a predetermined area including a current 
location of the recording apparatus from an external appara 
tus; and a recording step of recording a moving image signal 
obtained in the image sensing step and the area information 
acquired in the area information acquisition step in a record 
ing medium in association with each other. 

According to another aspect of the present invention, a 
control method of a recording apparatus for recording an 
image signal comprising: an image sensing step; an area 
information acquisition step of receiving, from an external 
apparatus, an area information associated with a predeter 
mined area including a current location of the recording appa 
ratus; a recording step of generating an image file containing 
an image signal obtained by the image sensing step and the 
area information obtained by the area information acquisition 
step and recording the image file on a recording medium. 

Other features and advantages of the present invention will 
be apparent from the following description taken in conjunc 
tion with the accompanying drawings, in which like reference 
characters designate the same or similar parts throughout the 
figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in 
and constitute a part of the specification, illustrate embodi 
ments of the invention and, together with the description, 
serve to explain the principles of the invention. 
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FIG. 1 is a block diagram showing an example of the 
arrangement of an image recording/playback apparatus 
according to the first embodiment of the present invention; 

FIG. 2 shows the configuration of area information: 
FIG. 3 shows the configuration of area information meta 

data; 
FIG. 4 is a flow chart for explaining an area information 

metadata generation process in the first embodiment; 
FIG. 5 is a schematic view for giving an explanation about 

acquisition of area information; 
FIGS. 6A and 6B show the configuration of area informa 

tion; 
FIGS. 7A and 7B show the configuration of area informa 

tion metadata; 
FIG. 8 shows an example of a playback window; 
FIG. 9 is a block diagram showing an example of the 

arrangement of an image recording/playback apparatus 
according to the second embodiment of the present invention; 
and 

FIG. 10 is a flow chart for explaining a recording process 
upon sensing a still image. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention will now 
be described in detail in accordance with the accompanying 
drawings. Note that the following embodiments will exem 
plify an image recording/playback apparatus to which the 
present invention is applied. However, an image recording 
apparatus according to the present invention need not have 
any playback function. 

First Embodiment 

FIG. 1 is a block diagram showing an example of the 
arrangement of an image recording/playback apparatus 
according to the first embodiment of the present invention. 

Referring to FIG. 1, reference numeral 10 denotes an 
image sensing unit (camera) for converting an optical image 
of an object into an electrical signal. Reference numeral 20 
denotes an analog-to-digital (A/D) converter. Reference 
numeral 30 denotes an encoder having a function of compres 
Sion-encoding digital image data (by, e.g., JPEG, GIF, DV, 
MPEG, and the like). Reference numeral 40 denotes a media 
access controller for exchanging data with a recording 
medium 50. Reference numeral 50 denotes a randomly acces 
sible recording medium, which records digital data Such as 
moving image data, still image data, play list data, and the like 
as data files. Reference numeral 60 denotes a console which 
includes a control panel having buttons and keys, a remote 
controller, and the like. Reference numeral 70 denotes a sys 
tem controller which controls the operation of the overall 
apparatus, and comprises a microcomputer. Reference 
numeral 80 denotes a decoder having a function of decoding 
compression-encoded digital data. Reference numeral 90 
denotes a display Screen generator for generating a screen 
image to be displayed on a monitor 110. Reference numeral 
100 denotes a digital-to-analog (D/A) converter. Reference 
numeral 110 denotes a monitor serving as a display unit. 
Reference numeral 120 denotes a reception unit for acquiring 
area information from a wireless base station. Reference 
numeral 130 denotes an area information metadata generator 
for generating area information metadata. 
The operation of the image recording/playback apparatus 

shown in FIG. 1 will be described below. The image record 
ing/playback apparatus of this embodiment has two modes, 
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4 
e.g., recording and playback modes of image data. In the 
recording mode, area information of an image sensing place 
is automatically recorded as metadata upon recording image 
data. In this embodiment, a wireless base station is used to 
acquire area information. Hence, a recording/playback appa 
ratus that can communicate with Such wireless base station 
will be exemplified below. However, the recording/playback 
apparatus itself may not have any means for communicating 
with the wireless base station, and may acquire area informa 
tion using another device which can communicate with the 
wireless base station. In this case, the image recording/play 
back apparatus has interface means used to connect another 
device which can communicate with the wireless base station. 
As the wireless base station used in this embodiment, those 

used in wireless communication systems that use portable 
wireless communication terminals (to be simply referred to as 
portable terminals hereinafter) Such as a portable phone, 
PHS, and the like may be commonly used. Of course, a 
dedicated wireless base station may be used in addition to or 
in place of these existing wireless base stations. Furthermore, 
other wireless techniques, e.g., a wireless LAN, Bluetooth, 
and the like may be used to acquire area information. 

Note that a moving image will be exemplified as an image 
to be recorded/played back. However, the present invention 
can be similarly applied to recording/playback of a still 
image. 
(Operation in Recording Mode) 
The operation in the recording mode will be described first. 
The camera 10 converts an optical image of an object into 

an electrical signal, and Supplies the electrical signal to the 
A/D converter 20. The A/D converter 20 converts the electri 
cal signal received from the camera10 into digital image data, 
and supplies the digital image data to the encoder 30, D/A 
converter 100, and area information metadata generator 130. 
The encoder 30 executes a process for compressing the 

data size of the digital image data (compression encoding), 
and passes the compressed image data to the media access 
controller 40. Note that the image data is compressed by a 
general method such as MPEG or the like. 
The console 60 serves as a user interface of the image 

recording/playback apparatus. The user operates the console 
60 to input an image data recording instruction, stop instruc 
tion, and the like. The console 60 sends operation instruction 
commands to the system controller 70 in accordance with 
these instructions. For example, when the user has made a 
recording operation, the console 60 transmits a recording 
instruction command to the system controller 70. On the other 
hand, when the user has made a stop operation, the console 60 
transmits a stop instruction command to the system controller 
70. The user can switch the operation mode between the 
recording mode and playback mode on the console 60. 
The system controller 70 controls the operation of the 

overall apparatus, and executes processes such as control of 
the media access controller 40, control of the area information 
metadata generator 130, and the like upon reception of the 
instructions from the console 60. Upon receiving the record 
ing instruction command from the console 60, the system 
controller 70 sends an image data recording start command to 
the media access controller 40 to save an image sensed by the 
camera 10, and also to the area information metadata genera 
tor 130 to record area information. Also, upon receiving the 
stop instruction command from the console 60, the system 
controller 70 sends a recording stop command to the media 
access controller 40, and also to the area information meta 
data generator 130. 
The system controller 70 measures a recording time from 

the beginning of image data recording, and transmits the 
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measured recording time upon reception of a recording time 
acquisition command from the area information metadata 
generator 130. 
Upon reception of the image data recording start command 

from the system controller 70, the media access controller 40 
records image data received from the encoder 30 at that time 
on the recording medium 50 as an image data file. 
Upon reception of the recording stop command from the 

system controller 70 during the image data recording process, 
the media access controller 40 ends the recording process. 

The area information reception unit 120 periodically or 
continuously monitors abroadcast channel of a wireless base 
station (not shown), and automatically receives area informa 
tion broadcasted by the wireless base station. Upon reception 
of the area information, the reception unit 120 sends that area 
information to the area information metadata generator 130. 
When a communication with the wireless base station is 
disabled, the area information reception unit 120 sends com 
munication disabled information to the area information 
metadata generator 130. 

Acquisition of area information using a portable terminal 
will be briefly explained below. 
A portable terminal frequency communicates with a 

nearby wireless base station even in a non-conversation state. 
By sending an identification number (e.g., telephone number) 
unique to the terminal to the wireless base station during this 
communication, information indicating the service area of a 
wireless base station in which that terminal is currently 
located is registered in a Supervising station that Supervises 
respective wireless base stations, and this registration infor 
mation can be used by other wireless base stations. For 
example, when a phone call is made to a given portable 
terminal, the Supervising station searches for a wireless base 
station which currently provides a service to that terminal on 
the basis of the telephone number of the terminal, and con 
nects a line to that wireless base station, thus allowing con 
Versation. In this way, since the portable terminal is always 
associated with a specific wireless base station, the current 
location of the portable terminal is roughly determined based 
on the location of that wireless base station. 
The portable terminal is used in various information com 

munications in addition to conversation. Each wireless base 
station broadcasts area information unique an area where the 
base station is located by push information broadcasting. The 
area information to be broadcasted includes location infor 
mation, a place name, weather, temperature, event informa 
tion, advertisement, and the like. Push information broadcast 
ing can obviate the need for any special troublesome user's 
operations to acquire area information, and the portable ter 
minal can automatically acquire the area information. For 
example, by exploiting push information broadcasting, even 
when a wireless terminal has moved to another area, it can 
automatically acquire area information from a new wireless 
base station. Also, even when the wireless terminal stops over 
a given place, it can automatically acquire new area informa 
tion when, e.g., a new event has started. 

FIG. 2 shows an example of the area information. The area 
information shown in FIG. 2 includes “place name, weather, 
temperature, event, and URL fields. Furthermore, in this 
example, the area information includes a plurality of place 
name fields and URL information fields. By preparing a plu 
rality of fields, a larger number of pieces of information can 
be used for a single item. As for a place name, since different 
place name ranges are often required depending on the pur 
poses, the area information can describe place names corre 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
sponding to a plurality of areas. Note that the area information 
shown in FIG. 2 is merely an example, and may include other 
kinds of information. 
Upon reception of area information from the area informa 

tion reception unit 120, the area information metadata gen 
erator 130 saves the area information in an internal memory 
(not shown). Also, upon reception of communication dis 
abled information from the area information reception unit 
120, the area information metadata generator 130 clears the 
area information from the internal memory. 
The area information metadata generator 130 receives the 

recording start/stop command and recording time from the 
system controller 70, and executes a process associated with 
recording of area information metadata. FIG. 3 shows an 
example of the configuration of the area information meta 
data. 
The area information metadata includes three items, i.e., 

period information, thumbnail data, and area information, as 
shown in FIG. 3. The period information includes start and 
end times, and is used as information indicating a time band 
of moving image data, which is associated with the area 
information. In this case, the start and end times have hour: 
minute:second data, but may have more detailed time data. 
The area information has the configuration shown in FIG. 2, 
and includes "place name, weather, temperature, event, and 
URL information. The thumbnail data includes thumbnail 
image data. FIG.3 describes Thumb1 for the sake of simplic 
ity, but thumbnail image data is recorded in practice. 
The area information metadata of this embodiment is 

recorded in the form of a header or footer of image data itself. 
The operation of the area information metadata generator 130 
will be described in detail later using a flow chart. 
The D/A converter 100 D/A-converts data received from 

the A/D converter 20. The monitor 110 displays an analog 
image signal supplied from the D/A converter 100. With this 
process, an image which is being sensed is displayed on the 
monitor. The D/A converter 100 D/A-converts image data 
played back from the recording medium 50 in the playback 
mode, and outputs an analog image signal to the monitor 110. 

With this arrangement, an image sensed by the camera can 
be recorded as a file with metadata in the recording mode. 
The area information recording process will be described 

in detail below using the flow chart of FIG. 4. 
The flow chart of FIG. 4 shows a process executed in 

response to an image data recording instruction from the 
console 60 shown in FIG. 1. 

It is checked in step S10 if the area information of the 
current area has already been received when the area infor 
mation metadata generator 130 receives a recording start 
command from the system controller 70. If the area informa 
tion is saved in the internal memory of the area information 
metadata generator 130, it is determined that the area infor 
mation has already been received, and the flow advances to 
step S20 in FIG. 4. On the other hand, if no area information 
is saved in the internal memory, it is determined that the area 
information has not been received, and the flow jumps to step 
S30. 

In step S20, area information metadata is generated. Upon 
generating the area information metadata, the area informa 
tion in the memory is used as area information, and the start 
time of the period information is set to zero. This means the 
head of moving image data to be recorded. Since the end time 
of the period information is not determined at this time, it is 
temporarily set in correspondence with the start time. 

In step S25, image data is acquired from the A/D converter 
20, and undergoes a reduction process to generate thumbnail 
image data corresponding to the start time. After that, the 
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generated thumbnail image data is set as thumbnail data of the 
area information metadata. In this case, the thumbnail data is 
generated based on sensed image data. If the area information 
contains image data, thumbnail data may be generated based 
on that image data. 

Steps S30 to S90 form a processing loop during image data 
recording. 

It is checked in step S30 if the area information is changed. 
The area information may be changed, e.g., when one of the 
following conditions is met: 

(1) when new area information is received since the termi 
nal has moved to an area of another wireless base station; 

(2) when new area information is received in an identical 
wireless base station area; 

(3) when a communication with the wireless base station is 
disabled, and area information can no longer be 
acquired; and 

(4) when the communication disabled state with the wire 
less base station has changed to a communication 
enabled State, and area information can be acquired. 

If it is determined in step S30 that the area information is 
changed, the flow advances to step S40; otherwise, the flow 
jumps to step S80. 

It is checked in step S40 if another area information is held 
before the area information is changed, i.e., if one of the area 
information change conditions (1), (2), and (3) is met. If the 
area information is held previously, the flow advances to step 
S50; otherwise, the flow jumps to step S60. 

In step S50, the end time of the area information metadata 
is set. The system controller 70 in FIG.1 measures the record 
ing time from the beginning of recording of image data. When 
the area information is changed, the area information meta 
data generator 130 acquires that recording time by sending a 
recording acquisition command to the system controller 70, 
and sets that value as the end time in step S50. Upon setting 
the end time, the generation process of one area information 
metadata ends. The generated area information metadata is 
saved in the internal memory until a process for appending the 
metadata to moving image data is executed. When a plurality 
of pieces of area information are acquired, a plurality of area 
information metadata are generated and saved in the internal 
memory. 

It is checked in step S60 if new area information is avail 
able upon changing the area information, i.e., if one of the 
area information change conditions (1), (2), and (4) is met. If 
new area information is available, the flow advances to step 
S70; otherwise (if the condition (3) is met), the flow jumps to 
step S80. 
The flow advances to step S70 when new area information 

is available after the area information is changed, i.e., when 
one of the area information change conditions (1), (2), and (4) 
is met. In step S70, new area information metadata is gener 
ated. The newly acquired area information is set as area 
information. As the period information, a recording time 
acquisition command is sent to the system controller 70 to 
acquire the recording time, and that value is set as the start 
time. Since the end time of the period information is not 
determined at that time, it is temporarily set in correspon 
dence with the start time. 

In step S75, image data is acquired from the A/D converter 
20 and undergoes a reduction process to generate thumbnail 
image data for the new area information metadata. After that, 
the generated thumbnail image data is set as thumbnail data of 
the new area information metadata. 

In step S80, an image data recording process is executed. 
Image data is recorded on the recording medium 50 in FIG.1. 
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8 
It is checked in step S90 if the image sensing operation is 

complete. When the user issues a recording stop instruction 
by operating the console 60, a stop command is sent to the 
area information metadata generator 130 via the system con 
troller 70. Upon reception of the stop command, the flow 
advances to step S100; otherwise, the flow returns to step S30. 

It is checked in step S100 if area information is available at 
the end of recording of image data. If the area information is 
available, the flow advances to step S110; otherwise, the flow 
jumps to step S120. 

In step S110, the end time of the area information metadata 
at the end of recording of image data is set. The area infor 
mation metadata generator 130 acquires the recording time 
by sending a recording time acquisition command to the 
system controller 70 upon reception of the stop command, 
and sets that value as the end time in step S110. 

In step S120, a process for appending all area information 
metadata which are generated in steps S10 to S110 and are 
saved in the internal memory to the recorded image data is 
executed. Ifa plurality of area information metadata are saved 
in the internal memory, they are appended to the recorded 
image data. The area information metadata is recorded in the 
form of the header or footer of the image data. In this embodi 
ment, all items of area information are recorded. However, the 
user may select items to be recorded from the area informa 
tion. 

With this process, a plurality of area information metadata 
can be recorded in moving image data without any repetitive 
period information. 
A generation process of period information metadata will 

be explained below using a schematic view of FIG. 5. 
FIG. 5 shows an example wherein the user senses images 

while moving from the area of base station A to that of base 
station B. In this example, assume that the user starts image 
sensing at time (0:00:00) in the area of base station A, 
acquires area information 1 broadcasted by base station A 
there, acquires another area information 2 from base station A 
10 minutes after the first acquisition (0:10:00), moves to the 
area of base station B30 minutes after the beginning of image 
sensing (0:30:00), and acquires area information 3 broad 
casted by base station B. As examples of area information to 
be acquired, FIG. 2 shows area information 1, and FIGS. 6A 
and 6B show area information 2 and area information 3. 

In this example, the image sensing place is the Aquarium: 
especially, the area of base station A includes a stage of the 
aquarium, and the area of base station B includes a sharks 
tank. Since events are periodically held on the stage, event 
information of a dolphin show shown in FIG. 2 is broad 
casted. Since events are updated on the stage depending on 
the time, when the next event begins, new area information is 
broadcasted. In this case, since a sealion show begins after the 
dolphin show, that event information is broadcasted as area 
information 2. In this case, area information 2 is acquired 10 
minutes after the beginning of image sensing. 

After that, since the user moves from the area of base 
station A to the sharks tank in the area of base station B while 
sensing images, area information 3 broadcasted by base sta 
tion B is acquired. Since no event is held in the area of base 
station B, the area information does not contain any event 
information. In this case, area information 3 is acquired 30 
minutes after the beginning of image sensing. 

FIG.3 and FIGS. 7A and 7B respectively show area infor 
mation metadata generated based on the area information 
shown in FIG. 2 and FIGS. 6A and 6B. FIG. 3 shows the area 
information metadata of area information 1. FIG. 7A shows 
the area information metadata of area information 2, and FIG. 
7B shows that of area information 3. In this way, by append 
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ing period information and thumbnail data to the previously 
acquired area information, area information metadata is gen 
erated. 
By appending these area information metadata to moving 

image data, they are recorded as metadata having period 
information without any repetitive area information. Upon 
changing area information, a new thumbnail image is 
appended. 
The operation in the recording mode has been explained. 

(Operation in Playback Mode) 
The operation in the playback mode of the image record 

ing/playback apparatus according to this embodiment will be 
described below. 
When the user issues a Switching instruction to the play 

back mode using the console 60, the system controller 70 
Switches the image recording/playback apparatus to the play 
back mode. In the playback mode, the user can make opera 
tions such as a play operation, stop operation, and the like on 
the console 60, and the console 60 sends operation instruction 
commands to the system controller 70 in accordance with 
these operations. For example, when the user has made a play 
operation, the console 60 sends a play instruction command 
to the system controller 70. On the other hand, when the user 
has made a stop operation, the console 60 sends a stop instruc 
tion command to the system controller 70. 
Upon reception of the play instruction command, the sys 

tem controller 70 sends a play command to the media access 
controller 40 to execute a playback process of image data to 
be played back. 
Upon acquisition of the play command, the media access 

controller 40 reads image data from the recording medium.50, 
and sends it to the decoder 80. 
The decoder 80 decodes image data received from the 

media access controller 40, and passes the decoded data to the 
display screen generator 90. 

At this time, an area information metadata analyzer 140 
acquires area information metadata of the image data via the 
media access controller 40, and sends the area information 
metadata to the display screen generator 90 on the basis of the 
period information. 
The display screen generator 90 generates a display Screen 

on the basis of the decoded image data sent from the decoder 
80, and the area information metadata received from the area 
information metadata analyzer 140. The display Screen gen 
erator 90 generates display Screen data to display area infor 
mation corresponding to image data to be displayed on the 
basis of the period information in the area information meta 
data received from the area information metadata analyzer 
140. For example, when image data that records the area 
information explained using FIG. 5 is to be played back, the 
display Screen data is generated using data of area informa 
tion 1 for first 10 minutes from the beginning of playback, 
data of area information 2 for next 20 minutes (from 0:10:00 
to 0:30:00), and data of area information 3 for the next 30 
minutes (from 0:30:00 to 1:00:00). 

After the display screen data is generated, the display 
screen generator 90 sends the generated display screen data to 
the D/A converter 100. 

The D/A converter 100 converts image data received from 
the display screen generator 90 into an analog signal, and 
sends it to the monitor 110, thus displaying an image. 
By repeating the above operations, a moving image is 

displayed on the monitor 110. FIG.8 shows an example of the 
playback screen. As shown in FIG. 8, this embodiment dis 
plays image data and area information together. In this 
example, the place name, event, and weather information are 
displayed as area information on the right side of image data, 
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10 
and a URL is displayed under the image data. Of course, all 
items of the recorded area information may be displayed, or 
fewer items may be displayed. Furthermore, other arbitrary 
layouts may be used. 

In addition to the playback screen shown in FIG. 8, another 
display method may be adopted. For example, when the user 
has made an operation, area information corresponding to 
that timing may be displayed. When the image recording/ 
playback apparatus can establish connection to a computer 
network Such as the Internet or the like, the user may connect 
a given site by selecting the URL of the area information 
displayed on the playback screen. 

With this arrangement, area information Such as a place 
name, event, and the like corresponding to the image sensing 
place and time can be automatically recorded as metadata of 
moving image data. When new area information is acquired, 
it is recorded as another area information on the recording 
medium. Hence, even when the user senses images while 
moving from a given place to another, area information cor 
responding to the image sensing place is always recorded. 
Since thumbnail data are recorded in respective area infor 
mation metadata, they can be used to search for titles or 
SCCCS. 

Furthermore, since the area information to be recorded is 
easy to understand for the user, the user can utilize Such 
information in the playback mode. 

Second Embodiment 

FIG. 9 is a block diagram showing an example of the 
arrangement of an image recording/playback apparatus 
according to the second embodiment of the present invention. 
The image recording/playback apparatus of the first embodi 
ment appends area information to image data itself. However, 
the image recording/playback apparatus of this embodiment 
records area information as a file independent from image 
data. 

In FIG.9, since components 10 to 140 are the same as those 
in FIG. 1, a description thereof will be omitted by denoting 
them using the same reference numerals. In FIG.9, reference 
numeral 900 denotes a play list generator; and 910, a play list 
analyzer. 
The operation of the image recording/playback apparatus 

in FIG. 9 will be described below. The image recording/ 
playback apparatus of this embodiment has two modes, e.g., 
recording and playback modes of moving image data. In the 
recording mode, a play list that contains area information of 
the image sensing place is automatically recorded upon 
recording moving image data. 
The play list can record the playback position, playback 

time, playback order, and the like of image data. In this 
embodiment, the play list can further record area information 
metadata. In this embodiment as well, wireless base stations 
of portable terminals such as a portable phone, PHS, and the 
like are used as in the first embodiment. Furthermore, this 
embodiment will exemplify a recording/layback apparatus 
which can communicate with a wireless base station. Alter 
natively, the image recording/layback apparatus may com 
municate with the wireless base station via a portable termi 
nal connected to it. 
The operation in the recording mode will be explained first. 
The camera 10 converts an optical image of an object into 

an electrical signal, and Supplies the electrical signal to the 
A/D converter 20. The A/D converter 20 converts the electri 
cal signal received from the camera10 into digital image data, 
and supplies the digital image data to the encoder 30, D/A 
converter 100, and area information metadata generator 130. 
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The encoder 30 executes a process for compressing the 
data size of the digital image data (compression encoding), 
and passes the compressed image data to the media access 
controller 40. Note that the image data is compressed by a 
general method such as MPEG or the like. 
The console 60 serves as a user interface of the image 

recording/playback apparatus. The user operates the console 
60 to input an image data recording instruction, stop instruc 
tion, and the like. The console 60 sends operation instruction 
commands to the system controller 70 in accordance with 
these instructions. For example, when the user has made a 
recording operation, the console 60 transmits a recording 
instruction command to the system controller 70. On the other 
hand, when the user has made a stop operation, the console 60 
transmits a stop instruction command to the system controller 
70. The user can switch the operation mode between the 
recording mode and playback mode on the console 60. 
The system controller 70 controls the operation of the 

overall apparatus, and executes processes such as control of 
the media access controller 40, control of the area information 
metadata generator 130, and the like upon reception of the 
instructions from the console 60. Upon receiving the record 
ing instruction command from the console 60, the system 
controller 70 sends an image data recording start command to 
the media access controller 40 to save an image sensed by the 
camera 10, and also to the area information metadata genera 
tor 130 to record area information. At this time, the system 
controller 70 sends a file name of the image data to be 
recorded to the play list generator 900. 
On the other hand, upon receiving the stop instruction 

command from the console 60, the system controller 70 sends 
a recording stop command to the media access controller 40, 
and also to the area information metadata generator 130. 
The system controller 70 measures a recording time from 

the beginning of image data recording, and transmits the 
measured recording time upon reception of a recording time 
acquisition command from the area information metadata 
generator 130. 
Upon reception of the image data recording start command 

from the system controller 70, the media access controller 40 
records image data received from the encoder 30 at that time 
on the recording medium 50 as an image data file. 
Upon reception of the recording stop command from the 

system controller 70 during the image data recording process, 
the media access controller 40 ends the recording process. 

The area information reception unit 120 can automatically 
receive area information broadcasted by a wireless base sta 
tion (not shown). Upon reception of the area information, the 
reception unit 120 sends that area information to the area 
information metadata generator 130. When a communication 
with the wireless base station is disabled, the area information 
reception unit 120 sends communication disabled informa 
tion to the area information metadata generator 130. 
Upon reception of area information from the area informa 

tion reception unit 120, the area information metadata gen 
erator 130 saves the area information in an internal memory 
(not shown). Also, upon reception of communication dis 
abled information from the area information reception unit 
120, the area information metadata generator 130 clears the 
area information from the internal memory. 
The area information metadata generator 130 receives the 

recording start command, recording stop command, and 
recording time from the system controller 70, and executes a 
process associated with generation of area information meta 
data. Note that the structure of the area information metadata 
is the same as that in the first embodiment. 
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12 
Furthermore, the same area information metadata genera 

tion process as that explained using the flow chart of FIG. 4 in 
the first embodiment is executed. In this embodiment, since 
the area information metadata is recorded as metadata of a 
play list file independent from moving image data, a process 
for sending the generated area information metadata to the 
play list generator 900 is executed in place of the process for 
recording the area information metadata in the header or 
footer of the moving image data file. That is, the process for 
sending the area information metadata to the play list genera 
tor 900 is executed in place of the process for appending the 
area information metadata to moving image data to be 
recorded in step S120 in FIG. 4. 
The play list generator 900 receives the file name of mov 

ing image data to be recorded from the system controller 70, 
and generates a play list which registers only that moving 
image data file. Normally, a play list describes the playback 
order of a plurality of moving image data files. However, the 
play list generated in this embodiment describes to play back 
only one moving image data file. The play list generator 900 
does not generate any play list if no area information metadata 
is available. 
Upon reception of the area information metadata from the 

area information metadata generator 130, the play list gen 
erator 900 executes a process for appending the area infor 
mation metadata to the previously generated play list. After 
the play list appended with the area information metadata is 
generated, the play list generator 900 executes a process for 
recording the play list on the recording medium 50 via the 
media access controller 40. 
The D/A converter 100 D/A-converts data received from 

the A/D converter 20. The monitor 110 displays an analog 
image signal supplied from the D/A converter 100. With this 
process, an image which is being sensed is displayed on the 
monitor. 

With this arrangement, upon recording moving image data, 
a play list file which is associated with the recorded moving 
image data and is appended with the area information meta 
data can be automatically recorded. 
The operation in the playback mode of the image record 

ing/playback apparatus according to this embodiment will be 
described below. 
When the user issues a Switching instruction to the play 

back mode using the console 60, the system controller 70 
Switches the image recording/playback apparatus to the play 
back mode. In the playback mode, the user can make opera 
tions such as a play operation, stop operation, and the like on 
the console 60, and the console 60 sends operation instruction 
commands to the system controller 70 in accordance with 
these operations. For example, when the user has made a play 
operation, the console 60 sends a play instruction command 
to the system controller 70. On the other hand, when the user 
has made a stop operation, the console 60 sends a stop instruc 
tion command to the system controller 70. 
Upon receiving the play instruction command, the system 

controller 70 sends a play command to the media access 
controller 40 in order to perform a playback process of data 
that is Subjected to playback. 

If a file to be played back is image data upon acquisition of 
the play command, the media access controller 40 reads 
image data from the recording medium 50, and sends it to the 
decoder 80. On the other hand, if a file to be played back is a 
play list upon acquisition of the play command, the media 
access controller 40 reads the play list from the recording 
medium 50, and sends it to the play list analyzer 910. 
Upon reception of the play list data, the play list analyzer 

910 executes a play list analysis process, and acquires the file 
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name of moving image data registered in the play list. The 
play list analyzer 910 then reads image data with that file 
name from the recording medium 50 via the media access 
controller 40, and sends it to the decoder 80. 

Also, the play list analyzer 910 sends area information 
metadata recorded in the play list to the area information 
metadata analyzer 140. 
The area information metadata analyzer 140 acquires the 

area information metadata, and sends it to the display Screen 
generator 90 on the basis of the period information. 
The display screen generator 90 generates a display Screen 

on the basis of the decoded image data sent from the decoder 
80, and the area information metadata received from the area 
information metadata analyzer 140. The display Screen gen 
erator 90 generates display Screen data to display area infor 
mation corresponding to image data to be displayed on the 
basis of the period information in the area information meta 
data received from the area information metadata analyzer 
140. 

After the display screen data is generated, the display 
screen generator 90 sends the generated display screen data to 
the D/A converter 100. 

The D/A converter 100 converts image data received from 
the display screen generator 90 into an analog signal, and 
sends it to the monitor 110, thus displaying an image. 
By repeating the above operations, a moving image is 

displayed on the monitor. The playback screen is displayed in 
the same manner as in the first embodiment. 

With the above arrangement, area information Such as a 
place name, event, and the like corresponding to the image 
sensing place and time can be automatically recorded as 
metadata of a play list associated with moving image data. 

Since area information is recorded in a play list file inde 
pendent from moving image data without being recorded in 
the moving image data file itself, the moving image data need 
not adopt any special format. For this reason, a player which 
cannot recognize the area information metadata can playback 
moving image data without any problem. 

Furthermore, since the area information to be recorded is 
easy to understand for the user, the user can utilize Such 
information in the playback mode. 

In the above embodiment, only the recording and playback 
operations of a moving image have been explained. However, 
the present invention can be similarly applied to the recording 
and playback operations of a still image. In case of a still 
image, the start and end times indicate the same time. Also, 
unlike in the above embodiments, area information metadata 
which is saved in the internal memory of the area information 
metadata generator 130 upon image sensing is recorded 
together with image data (first embodiment) or in correspon 
dence with image data (second embodiment). 
More specifically, as shown in FIG. 10, after thumbnail 

data is set in step S25, an image is recorded in step S80. If area 
information is available, the same end time as the start time is 
set in step S110, and area information metadata is recorded in 
step S120. Note that the thumbnail data may be set after 
image data is recorded in step S80. 
When a still image is sensed in the first embodiment, area 

information metadata is recorded as the header or footer of 
image data in step S120. On the other hand, when a still image 
is sensed in the second embodiment, a play list is generated, 
and is recorded in correspondence with a still image file in 
step S120. 

In the above embodiments, only the image recording/play 
back apparatus consisting of a single device has been 
explained. However, equivalent functions may be imple 
mented by a system consisting of a plurality of devices. 
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14 
Note that the present invention includes a case wherein the 

equivalent functions are achieved by Supplying a software 
program (a program corresponding to the flow chart shown in 
FIG. 4) that implements the functions of the aforementioned 
embodiments directly from a recording medium or using 
wired/wireless communications to a system or apparatus hav 
ing a computer that can execute the program, and executing 
the Supplied program by the computer of that system or appa 
ratuS. 

Therefore, the program code itself supplied to and installed 
in the computer to implement the functional process of the 
present invention using the computer implements the present 
invention. That is, the present invention includes the com 
puter program itself for implementing the functional process 
of the present invention. 

In this case, the form of program is not particularly limited, 
and an object code, a program to be executed by an inter 
preter, script data to be supplied to an OS, and the like may be 
used as along as they have the program function. 
As the recording medium for Supplying the program, for 

example, magnetic recording media Such as a flexible disk, 
hard disk, magnetic tape, and the like, optical/magnetooptical 
storage media such as MO, CD-ROM, CD-R, CD-RW, DVD 
ROM, DVD-R, DVD-RW, and the like, nonvolatile semicon 
ductor memory, and so forth may be used. 
As a program Supply method using the wired/wireless 

communications, a server on a computer network may store a 
data file (program data file) that can be a computer program 
which forms the present invention on a client computer. Such 
as the computer program itself which forms the present inven 
tion, a compressed file including an automatic installation 
function, or the like, and the program data file may be down 
loaded to the client computer which establishes connection to 
the server. In this case, the program data file may be seg 
mented into a plurality of segment files, which may be allo 
cated on different servers. 

That is, the present invention includes a server apparatus 
which makes a plurality of users download the program data 
file for implementing the functional process of the present 
invention on a computer. 

Also, a storage medium such as a CD-ROM or the like, 
which stores the encrypted program of the present invention, 
may be delivered to the user, the user who has cleared a 
predetermined condition may be allowed to download key 
information that is used to decrypt the program from a home 
page via the Internet, and the encrypted program may be 
executed using that key information to be installed on a com 
puter, thus implementing the present invention. 
The functions of the aforementioned embodiments may be 

implemented not only by executing the readout program code 
by the computer but also by some or all of actual processing 
operations executed by an OS or the like running on the 
computer on the basis of an instruction of that program. 

Furthermore, the functions of the aforementioned embodi 
ments may be implemented by some orall of actual processes 
executed by a CPU or the like arranged in a function extension 
board or a function extension unit, which is inserted in or 
connected to the computer, after the program read out from 
the recording medium is written in a memory of the extension 
board or unit. 
As described above, according to the present invention, an 

image recording apparatus, which records a sensed image and 
location information associated with the image sensing loca 
tion of this image in correspondence with each other, can 
automatically record location information that the user can 
understand. 
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Furthermore, the present invention can be applied to the 
system comprising either a plurality of units or a single unit. 
It is needless to say that the present invention can be applied 
to the case which can be attained by Supplying programs 
which execute the process defined by the present system or 
invention. 
The present invention is not limited to the above embodi 

ments and various changes and modifications can be made 
within the spirit and scope of the present invention. Therefore 
to apprise the public of the scope of the present invention, the 
following claims are made. 

What is claimed is: 
1. A recording apparatus for recording an image signal 

comprising: 
an image sensing unit constructed to sense an image of an 

object and generate a moving image signal, the moving 
image signal including two or more images; 

an information reception unit constructed to receive infor 
mation from an external source: 

a memory constructed to save the information received by 
said information reception unit; 

a recording unit constructed to perform a plurality of Suc 
cessive record operations to continuously record the 
moving image signal continuously generated by said 
image sensing unit until the image sensing unit com 
pletes image sensing: 

a determination unit constructed to determine, while the 
recording unit is performing the continuous recording of 
the moving image signal, whether the information newly 
received by said information reception unit differs from 
the information saved in said memory by continuously 
comparing the newly received information and the infor 
mation saved in said memory; and 

a controller constructed to automatically generate timing 
data indicating a timing, while the recording unit is 
performing the continuous recording of the moving 
image signal, at which the information received by said 
information reception unit changes, at the time it is 
determined by said determination unit that the informa 
tion newly received by said information reception unit 
differs from the information saved in said memory; 

wherein said recording unit further records the timing data 
generated by said controller by associating the timing 
data with the moving image signal, and 

wherein the recorded moving image signal is divided into 
periods based on the timing data, each period indicating 
a time band of moving images. 

2. The apparatus according to claim 1, wherein the timing 
data includes period information which indicates a time 
period that corresponds to each of a plurality of pieces of 
information received during recording of the moving image 
signal. 

3. The apparatus according to claim 2, wherein said con 
troller determines the time period in response to a determi 
nation by said determination unit that the information newly 
received by said information reception unit differs from the 
information saved in said memory during recording of the 
moving image signal. 

4. The apparatus according to claim 1, wherein said con 
troller generates period information, which indicates a period 
of the moving image signal that corresponds to the informa 
tion received during recording of the moving image signal, in 
accordance with a fact that reception of the information by 
said information reception unit is disabled during recording 
of the moving image signal. 
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5. The apparatus according to claim 1, wherein said record 

ing unit generates a moving image file containing the 
recorded moving image signal, and records the timing data by 
storing it in a header or footer of the moving image file. 

6. The apparatus according to claim 1, wherein said record 
ing unit records the timing data as a file independent from a 
file containing the recorded moving image signal. 

7. The apparatus according to claim 1, wherein the timing 
data consists of a plurality of items, and said recording unit 
records only selected items of the plurality of items. 

8. The apparatus according to claim 1, wherein the infor 
mation received by said information reception unit is associ 
ated with a predetermined area and includes location infor 
mation. 

9. The apparatus according to claim 1, wherein: 
said controller generates, during recording of the moving 

image signal, a plurality of the timing data; and 
said recording unit records the moving image signal and 

said plurality of timing data in association with each 
other. 

10. The apparatus according to claim 1, 
wherein said recording unit performs a plurality of succes 

sive record operations to continuously record the mov 
ing image signal generated by said image sensing unit 
until the image sensing unit completes image sensing, 
and 

wherein during each record operation: 
the determination unit determines whether the information 

newly received by said information reception unit dif 
fers from the information saved in said memory by com 
paring the newly received information and the informa 
tion saved in said memory, and 

in a case where it is determined by said determination unit 
that the information newly received by said information 
reception unit differs from the information saved in the 
memory, at the time of the determination, the controller 
automatically generates the timing data indicating the 
timing at which the information received by said infor 
mation reception unit changes, and the recording unit 
records the moving image signal and the generated tim 
ing data in association with each other. 

11. A control method of a recording apparatus for record 
ing an image signal, comprising: 

an image sensing step of sensing an image of an object and 
generating a moving image signal, the moving image 
signal including two or more images; 

an information reception step of receiving information 
from an external source: 

a saving step of Saving the information received by said 
information reception step in a memory; 

a recording step of performing a plurality of Successive 
record operations to continuously record the moving 
image signal continuously generated in the image sens 
ing step until the image sensing step completes image 
sensing: 

a determination step of using a determination unit to deter 
mine, while the recording step is performing the con 
tinuous recording of the moving image signal, whether 
the information newly received by said information 
reception step differs from the information saved in the 
memory by continuously comparing the newly received 
information and the information saved in the memory; 
and 

a controller step of using a controller to automatically 
generate timing data indicating a timing, while the 
recording step is performing the continuous recording of 
the moving image signal, at which the information 
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received in said information reception step changes, at 
the time it is determined by the determination unit that 
the information newly received by said information 
reception step differs from the information saved in the 
memory; 

wherein said recording step includes further recording the 
timing data generated in the controller step by associat 
ing the timing data with the moving image signal; and 

wherein the recorded moving image signal is divided into 
periods based on the timing data, each period indicating 
a time band of moving images. 

12. The method according to claim 11, wherein the timing 
data includes period information which indicates a time 
period that corresponds to each of a plurality of pieces of 
information received during recording in the moving image 
signal. 

13. The method according to claim 12, wherein the con 
troller step includes a step of determining the time period in 
response to a determination by said determination step that 
the information newly received by said information reception 
step differs from the information saved in the memory during 
recording of the moving image signal. 

14. The method according to claim 11, wherein the con 
troller step includes a step of generating period information, 
which indicates a period of the moving image signal that 
corresponds to the information received during recording of 
the moving image signal, in accordance with a fact that recep 
tion of the information in the information reception step is 
disabled during recording of the moving image signal. 

15. The method according to claim 11, wherein the record 
ing step includes a step of generating a moving image file 
containing the recorded moving image signal, and recording 
the timing data by storing it in aheader or footer of the moving 
image file. 

16. The method according to claim 11, wherein the record 
ing step includes a step of recording the timing data as a file 
independent from a file containing the recorded moving 
image signal. 

17. The method according to claim 11, wherein the timing 
data consists of a plurality of items, and 

the recording step includes a step of recording only 
selected items of the plurality of items. 

18. The method according to claim 11, wherein the infor 
mation received by said information reception unit is associ 
ated with a predetermined area and includes location infor 
mation. 

19. The method according to claim 11, wherein: 
said controller step generates, during recording of the mov 

ing image signal, a plurality of the timing data; and 
said recording step records the moving image signal and 

said plurality of timing data in association with each 
other. 

20. The method according to claim 11, 
wherein said recording step performs a plurality of succes 

sive record operations to continuously record the mov 
ing image signal generated in said image sensing step 
until the image sensing is completed, and 

wherein during each record operation: 
the determination unit determines whether the information 

newly received in said information reception step differs 
from the information saved in the memory by comparing 
the newly received information and the information 
saved in the memory, and 

in a case where it is determined by said determination unit 
that the information newly received in said information 
reception step differs from the information saved in the 
memory, at the time of the determination, the controller 
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automatically generates the timing data indicating the 
timing at which the information received in said infor 
mation reception step changes, and the recording step 
records the moving image signal and the generated tim 
ing data in association with each other. 

21. A recording apparatus for recording an image signal 
comprising: 

an image input unit constructed to input a moving image 
signal, the moving image signal including two or more 
images: 

an information reception unit constructed to externally 
receive information; 

a memory constructed to save the information received by 
said information reception unit; 

a recording unit constructed to perform a plurality of Suc 
cessive record operations to continuously record the 
moving image signal continuously input by said image 
input unit until input from the image input unit is com 
pleted; 

a determination unit constructed to determine, while the 
recording unit is performing the continuous recording of 
the moving image signal, whether the information newly 
received by said information reception unit differs from 
the information saved in said memory by continuously 
comparing the newly received information and the infor 
mation saved in said memory; and 

a controller constructed to automatically generate timing 
data indicating a timing, while the recording unit is 
performing the continuous recording, at which the infor 
mation received by said information reception unit 
changes, at the time it is determined by said determina 
tion unit that the information newly received by said 
information reception unit differs from the information 
saved in said memory; 

wherein said recording unit further records the timing data 
generated by said controller by associating the timing 
data with the moving image data, and 

wherein the recorded moving image signal is divided into 
periods based on the timing data, each period indicating 
a time band of moving images. 

22. A control method of a recording apparatus for record 
ing an image signal, the method comprising: 

an image input step of inputting a moving image signal, the 
moving image signal including two or more images; 

an information reception step of externally receiving infor 
mation; 

a saving step of Saving the information received by said 
information reception step in a memory; 

a recording step of performing a plurality of Successive 
record operations to continuously record the moving 
image signal continuously input by said image input step 
until input from the image input step is completed; 

a determination step of using a determination unit to deter 
mine, while the recording step is performing the con 
tinuous recording of the moving image signal, whether 
the information newly received by said information 
reception step differs from the information saved in the 
memory by continuously comparing the newly received 
information and the information saved in the memory; 
and 

a controller step of using a controller to automatically 
generate timing data indicating a timing, while the 
recording step is performing the continuous recording, 
at which the information received by said information 
reception step changes, at the time it is determined by the 
determination unit that the information newly received 
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by said information reception step differs from the infor- wherein the recorded moving image signal is divided into 
mation saved in the memory; periods based on the timing data, each period indicating 

wherein said recording step includes further recording the a time band of moving images. 
timing data generated by said controller step by associ 
ating the timing data with the moving image data, and k . . . . 
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