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VIDEO RECORDING DEVICE FOR
RETROACTIVELY REPRODUCING A VIDEO
IMAGE OF AN EVENT, WHILE ALSO
RECORDING IMAGES IN REAL TIME

BACKGROUND OF THE INVENTION

The present invention relates to a video recording device
for recording a digitized video image inputted from a camera
into a digital storage memory, and more particularly to a
video recording device which is capable of retroactively
reproducing a video image (event video image) generated
when any event occurs while it records a video image
monitored in real time.

An example of the means for recording digitized video
information and reproducing the pertinent video image at
any timing on demand is a video on-demand system. With
video information previously stored in a storage device of a
video server system, when a demand for transmitting the
video image comes from the reproducing terminal device,

2

reproduce the image recorded last without stopping the
recording. The present invention also intends to provide a
system which can preserve the video image (recorded event
image) before and after the event recorded in the video
recording device has occurred, as historical record of video
information for a long time.

The video recording device according to the present
invention comprises a digital video information inputting
unit for inputting digital video data in real time, a temporary
storage unit for temporarily storing the video data inputted
form the digital video data inputting unit, a successive
recording unit for intermittently reading out the video data
from the temporary storage unit and overwriting the video
data for recording, and a successive recording control unit
for controlling a recording area in the successive recording
unit. In the video recording device, the successive recording
control unit records the video data from the temporary
memory unit in endless recording mode and in accordance
with an external event signal, it excludes a recording area
correlated with the event signal from the area subjected to

X . . - 20 the endless recording so that it is managed as an event
the video on-demand system reads the video information recording area.
according to the demand and sends it to the reproducing Furthermore, in the video recording device according to
terminal device. the present invention, the recording area correlated with the
An example of the means for recording a video image event signal is defined as a recording area from a predeter-
which is not digitized but inputted in real time is a videotape 25 mined time before to a predetermined time after the event
recorder (VIR). Particularly, a “time lapse VIR” has a signal is inputted.
purpose of monitoring by video image and intends to review Furthermore, in the video recording device according to
later the video image when any event occurs. the present invention, the successive recording control unit
FIG. 8 is a block diagram of a video recording device §1V1d§s the recordi(ng area mnto bllsoc}ll(s, 3551%95 block num-
disclosed in JP-A-2-132599. FIG. 9 is a timing chart of the 30 bers for each blocks, and controls the recording area using
operation of the device. In this video recording device, a the block numbers as pomnters. . . b
video image inputted from a camera is recorded in a video Moreoyer, n the vgdeo recordmg dev1c§.acc0rd1ng 110 the
memory 85 and the recording of the video memory 85 is presg[nt lrallentlon, dt c succe;s;ve frfiﬁor Hiigl contro ;mt
stopped at a timing responding to an input from a sensor 84, momtors the recording capacity ol the cn eSF recording
d the video image before and after the sensor 84 produces 35 -0 from which the event recording area is excluded, and
an ¢ detecti S . 1 that be disnlaved I-IIJ when the recording capacity is short for the recording period
an eve}rll etec d{ng signa 3 _can be disp aSI;e . ovlvgver, of the endless recording, it restores the event recording areas
f}llncet © recorh mgtils stopp[e n rlesponse to the Slfénal ri’ﬁn as endless recording areas successively in order of older
'Z sensor, vs{) eén e (rilexﬁ evtin S occ;ur suc?esswte y,d e setting or lower priority.
video Image belore and alter the cvent cannot be stored. 4  Still further, the video recording device according to the
Generally, the video on-demand system, before video ™ present invention further comprises a long-term storage unit,
service is started, previously records and stores video infor- and in that the recording contents of the event recording area
mation in the storage device of a video server system. Upon is transferred to the long-term storage unit so that the event
completion of the recording of the video information, the recording area is restored as an endless recording area.
video on-demam? system makes video on-demand service. i BRIEF DESCRIPTION OF THE DRAWINGS
Therefore, the video on-demand system cannot reproduce FIG. 1 is a block di £ 2 vid dino devi
the video data while they are recorded. - 115 a blocx diagram ol a video recording device
The time 1 b ; f biect according to an embodiment of the present invention;
[The ume lapse IR, chn any event oceurs lor an objec FIG. 2 is an explanation view of the magnetic disk
being monllored, can perform 1its rew1.nd operation to con- medium of a magnetic disk device;
firm circumstances of the event. In this case, however, the so FIG. 3 is a time chart for explaining the access to a
}F/}TR cf:annot rtfl:cord vitcll]eo data ctluring thedre\')vindt }(l)peralipn& successive recording unit;
erefore, when another event occurs during the rewin . . .
[ eralion,lhe time lapse VIR cannot have lk%e video data FIG. 4 is a conceptufll view for cxplalmr}g the manage-
p ded ,I dcli't' p 1Iv. the time 1 VTR i X ment of endless recording and event recording;
recorded. In addition, genera e time lapse is no : : . !
designed for the u’ gose of };’e roducin, [t]he video data FIG. S is a wnceptqal view for cxplamlr}g the manage-
; 1g1 | Rpthrp fter th p di gf k 55 ment of endless recording and event recording;
instantaneously. Rather, after the recording for a week or so : : : : :
is completed };l is use’d to analyze an e%ent if any event FIG‘» 6 is a block ch.agram of a video re;ordmg device
L 121 4 ? b od y y according to an embodiment of the present invention;
occurred during the Perlo : ) FIG. 7 is a block di.agram of a video rec;ording device
Although the device disclosed in JP-A-2-132599 can  according to an embodiment of the present invention,
reyiew the status before and after 1.he event, it cannot dfaal 60  FIG. 8 is a block diagram of a prior art; and
g’lﬂ} an}cl)lher .51:1bsequent event since it stops recording FIG. 9 is a time chart showing the operation of FIG. 8.
uring the period.
gfer DETAILED DESCRIPTION OF THE
SUMMARY OF THE INVENTION PREFERRED EMBODIMENTS
The present invention has been accomplished to solve the 65 Embodiment 1

above problem and intends to provide a device which can
always record the video image inputted in real time and

An explanation will be given of the first embodiment of
the present invention. In FIG. 1, reference numeral 1 denotes
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a camera; 2, an A-D (analog-digital) converting unit for
converting an input video image into a digital signal; 3, a
digital video data inputting unit; 4, a temporary memory
constructed of e.g. a semiconductor memory; 5, a successive
recording unit constructed of a magnetic disk device; 6, a
successive recording control unit for managing and control-
ling the recording and reproducing processes of the succes-
sive recording unit; 7, an event signal inputting unit for
inputting event signals from various kinds of sensors; and 8,
a video display unit for displaying the digital image repro-
duced from the successive recording unit 5 and the input
image supplied directly from the temporary memory unit 4.
Reference numeral 61 denotes an endless recording table for
recording a pointer indicative of an area subjected to the
endless recording; 62, an event recording table for recording
a pointer indicative of an area subjected to event recording;
and 63, an event management table for managing the occu-
pying state of the endless recording table 61 and event
recording table 62.

A detailed explanation will be given of the operation of
the successive recording unit 5. Generally, the successive
recording unit 5 is constructed of e.g. a magnetic disk
device, and records the digital video data on a large number
of concentric tracks 22 of a magnetic disk medium 21 as
shown in FIG. 2. One circle of each track is recorded so as
to be divided into predetermined units called sectors 23.
Therefore, the recording is executed after a magnetic head is
shifted to a recording track position (seek processing) and
arrives at a desired sector 23. The reproducing processing is
also executed after the magnetic head arrives at the sector
from which the data is to be reproduced, thereby reproduc-
ing desired digital information. When the recording and
reproducing are repeated for each sector unit, if the record-
ing sector 24 and the reproducing sector 25 are separate, the
time for seeking will be longer than those for recording and
reproducing. In order to enhance the performance of the
recording and reproducing processing speed in the magnetic
disk device, the digital information must be continuously
recorded on or reproduced from continuous sectors.

The digital video information is continuously inputted.
For example, the data compressed in a moving picture at a
rate of 20 Kbyte for %50 sec are inputted successively. The
seek processing takes a time of 0.1 sec or so. In this case, in
order to reduce the number of times of the seek processing
as described above, it is recommended to compile the video
data into blocks each with e.g. 0.5 sec or so and intensively
record and reproduce these data. Although the magnetic disk
device has a large storage capacity of e¢.g. 1 Gbyte, the
digital video data, even if compressed, has also a large data
size of 600 Kbyte/sec as mentioned above. Therefore, the
magnetic disk device can record the digital video data on the
magnetic disk medium for only about 30 minutes or shorter.
Referring to FIGS. 3 and 4, an explanation will be given of
the mechanism of making the endless recording by the
successive recording unit 5§ which is an object of the present
invention. In FIG. 3, with a time in its abscissa, the accessing
status in the successive recording unit 5 will be explained for
the processes of recording and reproducing.

In FIG. 3, reference numeral 31 denotes digital video
information strings at the digital video data inputting unit 3.
These video information strings are once stored in the
temporary storage unit 4, and read out as intermittent
recorded information strings 32. These information strings
32 are recorded in the successive recording unit 5. Although
it is illustrated in FIG. 3 that the recorded information strings
are recorded endlessly at four points of a, b, ¢ and d, actually,
they are recorded at more points. On the other hand, refer-

30

4

ence numeral 33 denotes one of reproduced information
strings. These reproduced information strings are repro-
duced from the successive recording unit retroactively by
any time of the image recorded endlessly. Then, they are
displayed as successive reproduced video information
strings 34 in a moving picture on the video display unit 8.
In this way, according to this embodiment, while the record-
ing is continued, the reproducing can be executed so that in
instant response to the event signal, the recorded video
image can be reviewed. If there is a further allowance of
access in the successive recording unit 5, the image belong-
ing to another time interval can be retroactively read out as
reproduced information strings 35. The reproduced infor-
mation strings 35 can be also displayed as successive
reproduced video information strings 36 in a moving image
by the video display unit 8. FIG. 3 illustrates that the
reproduced data disappear on the way. This means that the
video image reproduction in the video display unit has been
stopped on the way. In the example illustrated in FIG. 3, the
video display unit 8 can display the monitored video image
which is being inputted at present and two kinds of delayed
images. In FIG. 3, line 37 represents the status of the
successive recording unit. Each of black square portions 38
denotes the time taken for the seek processing. Each of
slender lines denotes the time taken for the recording or
reproducing. Each of open square portions 39 denotes the
access allowance time in the successive recording unit. This
access allowance time 39 is formed to absorb the varying
width of the secking time 38 which may be varied.

Now referring to FIG. 4. an explanation will be given of
a method of the processes of recording and reproducing in
the successive recording control unit 6. Reference numeral
41 shows the state where the successive recording unit 5 is
divided into a plurality of blocks (30 blocks in this example)
labeled block numbers (pointers), respectively. Reference
numeral 51 denotes a time zone of events which have
occurred during the successive recording. The successive
recording control unit 6 includes an endless recording table
61 and an event recording table 62, and manages the
numbers of the blocks on which the digital video image is to
be recorded as shown in part (a) of FIG. 4. The notation
“1-+2” in the part (a) represents that the recording block
successive to block No. 1 is block No. 2. By provision of
such a recording table, the blocks are overwritten in order
from the block with an older record. Next, an explanation
will be given of the operation when the successive recording
control unit 6 receives an event signal from the event signal
inputting unit 7. Now it is assumed that the event signal is
inputted while the recording is made at the position of block
No. 4. In this case, the video image from block No. 3 with
a previously recorded image to block No. 6 with a video
image after the event will be managed as an event video
image. Since the present invention always executes the
recording in a manner of endless recording, the video image
inclusive of the video image prior to inputting of the event
signal can be managed as an event video image. Thus, event
No. 1 will be managed on the event recording table as shown
in part (b) of FIG. 4. Event No. 2 will be managed similarly.
Now if only the event recording table is updated as it is, the
event video images are overwritten to disappear at a period
of endless recording. For this reason, the endless recording
table must be also modified. As shown in the part (b),
notation “2—7" represents that the block Nos. 3, 4, 5 and 6
are excluded from the loop of the endless recording.
Likewise, notation “24—=29” saves the event video image of
event No. 2 from the endless recording. In this way, in the
endless recording area, the recording area correlated with the
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event signal will not be thereafter used as an endless
recording and not overwritten so that the event video image
will be held for a longer period than the endless recording
period. Generally, a certain video image can be left as an
event recording by copying the video image from the
endless recording unit to the event recording holding area
while the endless recording is done. However, as seen from
the example shown in FIG. 3, since the access allowance
time in the successive recording unit is limited, the present
invention adopts a technique of avoiding any unnecessary

copying.
Embodiment 2

In the above first embodiment, the recording time of the
event video image has been set equally for any event. The
event recording time may be changed according to the kind
of events in a such a fashion that a long recording time is
given to a slowly changing event whereas a short recording
time is given to an instantaneous event. For example, a
longer recording time is given to the event signal from a fire
sensor so that the signal can be managed as an event video
image from before a fire occurs, and a short event video
image may be given to an event such as explosion. Further,
in the above embodiment, although the block immediately
before the event signal occurs has been held as the event
video image, the block to be held as the event video image
may be further retroactive according to an event circum-
stance. Thus, according to the kind of each of events, an
event management table representative of the manner of
holding the event video image (e.g. the block being caused
to be retroactive before the event signal is inputted, the
period when it is held as the event video image, etc.) can be
arranged on the successive recording control unit 6. Part (a)
in FIG. 5 shows an example of such a management table.

Embodiment 3

In the above second embodiment, a manner of managing
the successive events has been given. However, where the
event signals are successive so that the corresponding event
recording times overlap, the endless recording table and the
event recording table are applied as illustrated as shown in
part (b) in FIG. 5 so that the event recording time is set as
a time including the recording times of both event video
images. Thus, the successive events like case B can be
managed.

In the first, second and third embodiments, when an event
occurs, the corresponding event video image is not recorded
on a separate area, but the management table for the block
numbers being subjected to the successive recording is only
operated. Therefore, it is not necessary to transfer the video
image immediately before the event occurs to the above
separated area so that without wasting the access time in the
successive recording unit, the video data in the successive
recording unit can be reproduced as the event video image
with an allowance. Namely, in the example, either one of the
reproduced information strings 33 and 35 may not be used
for event recording so that both information strings can be
used as independent reproduced information strings.

Embodiment 4

The first to third embodiments described above have an
advantage that it has only to operate the management table
to manage the invent video image. However, if events occur
frequently, as shown in part (¢) of FIG. 5, the arca to be
registered for event recording may increase so that the
endless recording area cannot be assured. In order to obviate

35

45

60

6

such a failure, the event management table 63 manages the
area for event recording to decide whether or not the endless
recording time can be assured. In this case, if the endless
recording time cannot be assured, the event video images
which are older or have lower holding priorities can
removed in order from the event recording table, thereby
restoring the corresponding areas as endless recording areas.

Embodiment 5

The forth embodiment cannot hold the event video image
substantially permanently. This embodiment, which has
been accomplished to solve this problem, will be explained
with reference to FIGS. 6 and 3. In FIG. 6, like reference
numerals except a long-term storage unit 9 refer to like
elements in FIG. 1. If the event video image stored in the
successive recording unit 5 can be saved into the long-term
storage unit 9, the event video image stored in the successive
recording unit is not necessary. The event video image can
be saved into the long-term storage unit 9 by copying it from
the successive recording unit 5 into the long-term storage
unit 9 using the access allowance time in the successive
recording unit 5 represented by the open square portion 39
shown in FIG. 3. The copying operation, which is not an
operation of reproducing a visual image and so not time-
limited, can be executed successively using the access
allowance time in the successive recording unit 5 as in the
case of the general copying operation of the digital data. The
presence or absence of the saving of the event video image
stored in the successive recording unit 5 can be managed
using the event management table 63 of the successive
recording control unit 6, or otherwise using another man-
agement table provided separately in the video display unit.

FIG. 7 is an embodiment in which the digital video image
inputting unit 3 and the successive recording unit 5 are apart
from the video display unit 8 through a transfer path 10. In
this case, on the side of the digital video image inputting unit
3, a transmission processing unit 11 is provided in place of
the video display unit 8 and is connected to the video display
unit 8 through the transmission path. The long-term storage
unit is connected to the video display unit 8 through the
transmission path. It is needless to say that the configuration
shown in FIG. 7 can provide the same advantage as in that
of FIG. 6.

In the embodiments described above, a magnetic disk has
been adopted as the successive recording unit. However,
using other digital recording devices inclusive of a semi-
conductor memory and an optical disk device can provide
the same advantage. Further, in the embodiments described
above, the endless recording has been made on the endless
recording table for managing it in the order of block num-
bers. However, it may not be made in the order of block
numbers. Further, in the embodiments described above, on
each management table, a next block number was arranged
in succession to each block. However, where successive
blocks are to be recorded and reproduced, the block numbers
at the first position and last position have only to be managed
so that the successive blocks can be managed using less
amount of information. Furthermore, in the embodiments
described above, the event recording has been managed for
each block. However, the data of the event management
table may be increased so that the bytes inclusive of any
optional byte on the way of a certain block to that in the
other block can be managed as the event recording.

As described above, in accordance with the present
invention, since the successive recording unit is configured
to enable the endless recording which is saved from the
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endless recording area as an event video image when an
event input signal is received, the video image inclusive of
the video image before the event signal is received can be
recorded and stored as the event video image. In addition,
since the event video image when an event occurs needs not
to be transferred to a separate area, the access time in the
successive recording unit can be efficiently used so that the
event video image can be reproduced with a sufficient
allowance.

What is claimed is:

1. A video recording device comprising:

a digital video data inputting unit inputting digital video

information in real time;

a temporary storage unit for temporarily storing the video
data inputted from said digital video data inputting unit;
successive recording unit for reading out said digital
video data from said temporary storage unit, recording
the digital video data in a recording area of said
successive recording unit, said recording area compris-
ing an event recording area and an endless recording
area, and for overwriting the recorded digital video
data; and
successive recording control unit for controlling said
successive recording unit, wherein said successive
recording control unit controls the recording of the
digital video data in endless recording from said tem-
porary storage unit to said recording area of said
successive recording unit and,
in accordance with an external event signal, video data is

recorded in said event recording area correlated with

[
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the event signal, said event recording area being
excluded from said endless recording area so that the
video data is stored in said event recording area for a
longer time than video data stored in said endless
recording area.

2. Avideo recording device according to claim 1, wherein
the event recording area correlated with the event signal is
defined as a recording area from a predetermined time
before to a predetermined time after the event signal input
being inputted.

3. Avideo recording device according to claim 1, wherein
said successive recording control unit divides the recording
area into blocks, assigns block numbers for each block, and
controls the recording area using the block numbers as
pointers.

4. A video recording device according to claim 1, wherein
said successive recording control unit monitors the record-
ing capacity of said endless recording area from which said
event recording area is excluded, and when said recording
capacity is low, said control unit restores the event recording
area as an endless recording area successively in order of
older setting or lower priority.

5. A video recording device according to claim 1, further
comprising a long-term storage unit for storing the digital
video data, and

wherein the recording contents of said event recording

area is transferred to said long-term storage device so
that said event recording area is restored as an endless
recording area.
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