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VIDEO SIGNAL RECORDING AND 
REPRODUCING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a video signal 
recording and reproducing apparatus Which can simulta 
neously record and reproduce a video by using a disk 
apparatus. 

[0003] 2. Description of the Related Art 

[0004] A video tape recorder (VTR) has heretofore been 
used as a home-use video recording apparatus. As is Well 
knoWn, a VTR receives a broadcast program transmitted by 
a broadcasting station via an antenna, records the program 
and then reproduces the program. That is to say, having once 
?nished the recording operation of a predetermined pro 
gram, the VTR reWinds the tape on Which the program has 
been recorded and then reproduces the received and 
recorded program to be Watched. 

[0005] A currently available VTR cannot record and 
reproduce a video simultaneously. For example, assuming 
that a broadcast program Which starts at 10 o’clock and ends 
at 12 o’clock is noW being received and recorded by a single 
VTR, it is impossible to reproduce and Watch the broadcast 
program from the beginning from 11 o’clock on, While 
continuing receiving and recording the program. It is much 
less impossible to perform a trick play reproducing opera 
tion (e.g., a fast-forward reproducing operation or a back 
Ward reproducing operation) of a recorded video of a pro 
gram Which is noW being received and recorded. On the 
other hand, a technique Which is called “following repro 
ducing operation” is currently utiliZed for a live broadcast 
relayed by a broadcasting station. In accordance With this 
technique, a video Which has been transmitted to a broad 
casting station is slightly delayed and then delivered sub 
stantially in real time. HoWever, in such a case, it is 
necessary to use either a plurality of VTRs or an optical disk 
apparatus of a special type in Which a recording head and a 
reproducing head are separately provided, for simulta 
neously performing the recording and the reproducing 
operations. If a plurality of VTRs are simultaneously used, 
then it becomes adversely complicated to operate these 
apparatuses. On the other hand, the use of such an optical 
disk apparatus of a special type disadvantageously increases 
the costs. 

SUMMARY OF THE INVENTION 

[0006] According to the present invention, a video signal 
recording and reproducing apparatus is provided. The video 
signal recording and reproducing apparatus of the invention 
includes: receiving means for receiving a television signal; 
image compression means for compressing an amount of 
information per unit time of the received continuous video 
signal, Writing means for intermittently Writing a com 
pressed video signal, obtained as an output of the image 
compression means, onto a hard disk apparatus via a mag 
netic head; reading means for intermittently reading out the 
Written compressed video signal from the hard disk appa 
ratus via the magnetic head; decoding means for restoring 
the read compressed video signal into an original video 
signal; display means for displaying the restored video 
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signal; and control means for controlling the Writing means 
and the reading means such that Writing the video signal 
onto the hard disk apparatus and reading an arbitrary video 
signal, Which Was previously Written onto the hard disk 
apparatus, from the hard disk apparatus are performed 
apparently simultaneously and continuously. 

[0007] In one embodiment, a compressed video signal 
Which Was recorded at an earliest time is sequentially 
updated by a neWly received and obtained compressed video 
signal. 

[0008] In another embodiment, an audio signal, as Well as 
a compressed video signal, is recorded onto the hard disk 
apparatus. 

[0009] In still another embodiment, the video signal 
recording and reproducing apparatus further includes 
instruction means for starting and/or ?nishing recording a 
compressed video signal onto the hard disk apparatus. 

[0010] In still another embodiment, the video signal 
recording and reproducing apparatus further includes 
instruction means for starting and/or ?nishing reproducing a 
compressed video signal from the hard disk apparatus. 

[0011] In still another embodiment, the instruction means 
for starting recording a compressed video signal onto the 
hard disk apparatus is instantaneously driven manually. 

[0012] In still another embodiment, the instruction means 
for starting recording a compressed video signal onto the 
hard disk apparatus is driven by timer means. 

[0013] In still another embodiment, the instruction means 
for ?nishing recording a compressed video signal onto the 
hard disk apparatus is driven by timer means. 

[0014] In still another embodiment, the instruction means 
for starting reproducing a compressed video signal from the 
hard disk apparatus is instantaneously driven manually. 

[0015] In still another embodiment, the display means 
displays at least a time difference betWeen a time at Which 
a video signal Which is being reproduced Was recorded and 
a current time, in addition to a video. 

[0016] In still another embodiment, the display means 
displays at least a current time and a time at Which a video 
signal Which is being reproduced Was recorded, in addition 
to a video. 

[0017] In still another embodiment, the video signal 
recording and reproducing apparatus includes operation 
means for setting a normal reproduction, a fast forWard 
reproduction, a backWard reproduction or a sloW reproduc 
tion as a reproduction mode. 

[0018] In still another embodiment, the display means 
simultaneously displays a received video signal and an 
output of the decoding means Which Was previously 
recorded, reproduced and decoded. 

[0019] In still another embodiment, the video signal 
recording and reproducing apparatus further includes tele 
vision signal detection means for determining Whether or not 
the receiving means has received a normal television signal 
and Writing onto the hard disk apparatus is enabled only 
When the television signal detection means has detected a 
normal television signal. 
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[0020] According to another aspect of the present inven 
tion, a video signal recording and reproducing apparatus is 
provided. The video signal recording and reproducing appa 
ratus includes: image compression means for digitiZing an 
input continuous video signal and audio signal, thereby 
compressing an amount of information per unit time; Writing 
means for intermittently Writing a compressed video signal, 
obtained as an output of the image compression means, onto 
a hard disk apparatus via a magnetic head; reading means for 
intermittently reading out the Written compressed video 
signal from the hard disk apparatus via the magnetic head; 
decoding means for restoring the read compressed video 
signal into an original video signal; and display means for 
displaying the restored video signal, thereby reading out 
predetermined video and audio signals at a predetermined 
time. 

[0021] According to still another aspect of the present 
invention, a video signal recording and reproducing appa 
ratus is provided. The video signal recording and reproduc 
ing apparatus includes: image compression means for digi 
tiZing an input continuous video signal and audio signal, 
thereby compressing an amount of information per unit 
time; Writing means for intermittently Writing a compressed 
video signal, obtained as an output of the image compression 
means, onto a hard disk apparatus via a magnetic head; 
reading means for intermittently reading out the Written 
compressed video signal from the hard disk apparatus via 
the magnetic head; decoding means for restoring the read 
compressed video signal into an original video signal; 
display means for displaying the restored video signal; and 
sound recognition means for recogniZing an audio signal. In 
the video signal recording and reproducing apparatus, pre 
determined video and audio signals are read out at a point of 
time When the sound recognition means recogniZes a pre 
determined sound. 

[0022] According to still another aspect of the present 
invention, a video signal recording and reproducing appa 
ratus is provided. The video signal recording and reproduc 
ing apparatus includes: image compression means for digi 
tiZing an input continuous video signal and audio signal, 
thereby compressing an amount of information per unit 
time; Writing means for intermittently Writing a compressed 
video signal, obtained as an output of the image compression 
means, onto a hard disk apparatus via a magnetic head; 
reading means for intermittently reading out the Written 
compressed video signal from the hard disk apparatus via 
the magnetic head; decoding means for restoring the read 
compressed video signal into an original video signal; and 
display means for displaying the restored video signal. In the 
video signal recording and reproducing apparatus, a video 
signal at an arbitrary point of time is retrieved for an 
arbitrary time period by an operation of a vieWer from video 
signals Which are being received or video signals Which 
Were previously recorded, and information for prohibiting 
overWriting data of the retrieved video signal is added to the 
retrieved video signal so as to be stored into the hard disk 
apparatus. 

[0023] In one embodiment, When a video signal retrieved 
by an operation of a vieWer is saved, search information 
required for the vieWer to search for a desired video signal 
later is added to the video signal to be saved, and after the 
video signal Which Was previously retrieved and saved has 
been searched for and read out based on the search infor 
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mation, the read compressed video signal is decoded to be 
displayed on the display means. 

[0024] In another embodiment, the video signal recording 
and reproducing apparatus includes at least an output ter 
minal for outputting digital data Which has been recorded 
onto the hard disk apparatus to the outside of the apparatus. 
In the video signal recording and reproducing apparatus, a 
video signal retrieved by a vieWer is transferred to another 
recording apparatus through the output terminal. 

[0025] According to still another aspect of the present 
invention, a video signal recording and reproducing appa 
ratus is provided. The video signal recording and reproduc 
ing apparatus includes: image compression means for digi 
tiZing an input continuous video signal and audio signal, 
thereby compressing an amount of information per unit 
time; Writing means for intermittently Writing a compressed 
video signal, obtained as an output of the image compression 
means, onto a hard disk apparatus via a magnetic head; 
reading means for intermittently reading out the Written 
compressed video signal from the hard disk apparatus via 
the magnetic head; decoding means for restoring the read 
compressed video signal into an original video signal; and 
display means for displaying the restored video signal. In the 
video signal recording and reproducing apparatus, While 
compressing a video signal Which is being received and 
Writing the compressed video signal onto the hard disk 
apparatus, a video signal Which Was previously recorded is 
read out and decoded into an original video signal, and after 
an amount of data of the decoded video signal has been 
reduced, the video signal is subjected to an image compres 
sion again and Written onto the hard disk apparatus. 

[0026] According to still another aspect of the present 
invention, a video signal recording and reproducing appa 
ratus is provided. The video signal recording and reproduc 
ing apparatus includes: receiving means for simultaneously 
receiving television signals from a plurality of channels; 
image compression means for compressing an amount of 
information per unit time of the received continuous video 
signals from the plurality of channels; Writing means for 
intermittently Writing each compressed video signal, 
obtained as an output of the image compression means, onto 
a hard disk apparatus via a magnetic head; reading means for 
intermittently reading out the Written compressed video 
signal from the hard disk apparatus via the magnetic head; 
decoding means for restoring the read compressed video 
signal into an original video signal; and display means for 
displaying the restored video signal. In the video signal 
recording and reproducing apparatus, While compressing 
video signals from the plurality of channels Which are being 
received and Writing the compressed video signals onto the 
hard disk apparatus, a video signal Which Was previously 
recorded from a particular channel is read out. 

[0027] According to still another aspect of the present 
invention, a video signal recording and reproducing appa 
ratus is provided. The video signal recording and reproduc 
ing apparatus includes: receiving means for simultaneously 
receiving television signals from a plurality of channels; 
synthesis means for synthesiZing the received television 
signals from the plurality of channels into one screen; image 
compression means for compressing an amount of informa 
tion per unit time of the continuous video signal Which has 
been synthesiZed by the synthesis means; Writing means for 
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intermittently Writing a compressed video signal, obtained 
as an output of the image compression means, onto a hard 
disk apparatus via a magnetic head; reading means for 
intermittently reading out the Written compressed video 
signal from the hard disk apparatus via the magnetic head; 
decoding means for restoring the read compressed video 
signal into an original video signal; and display means for 
displaying the restored video signal. In the video signal 
recording and reproducing apparatus, a plurality of video 
signals are synthesiZed into one screen, subjected to an 
image compression and then Written onto the hard disk 
apparatus. 

[0028] By utiliZing the above-described con?gurations, it 
is possible to provide an apparatus Which can independently 
perform a trick play reproducing operation (e.g., a fast 
forWard reproducing operation or a backWard reproducing 
operation) of a recorded part of a broadcast program Which 
is noW being received, While compression encoding and 
recording the broadcast program. As a result, it is possible to 
start Watching a recorded part of a program Without Waiting 
for the program to end as is done in the recording and 
reproducing operations performed by a conventional single 
VTR. In addition, even When a vieWer initially starts Watch 
ing a program at a time much later than the broadcast start 
time of the program, the vieWer can ?nish Watching the 
program substantially at the same time as the broadcast end 
time by additionally utiliZing a fast-forWard reproducing 
function in the middle of the reproducing operation. 

[0029] According to the present invention, it is possible to 
provide an apparatus Which can perform a normal reproduc 
ing operation or a trick play reproducing operation (e.g., a 
fast-forWard reproducing operation or a backWard reproduc 
ing operation) of a recorded part of a broadcast program 
Which is noW being received, While recording the broadcast 
program by using a universal hard disk apparatus Without 
using a plurality of VTRs or an expensive optical disk 
apparatus for Which a recording head and a reproducing 
head are separately provided. As a result, it is possible to 
start Watching a recorded part of a program Without Waiting 
for the program to end, as is necessary in the recording and 
reproducing operations performed by a conventional single 
VTR. In addition, even When a vieWer initially starts Watch 
ing a program at a time much later than the broadcast start 
time of the program, the vieWer can ?nish Watching the 
program substantially at the same time as the broadcast end 
time by additionally utiliZing a fast-forWard reproducing 
function in the middle of the reproducing operation, so that 
a considerable amount of time can be saved. Moreover, in 
the case Where a vieWer cannot help stopping Watching a 
program in the middle of the program, even if the program 
still continues When the vieWer resumes Watching the pro 
gram, the vieWer can reproduce and Watch the program from 
the scene Which Was broadcast When the vieWer left, While 
continuing recording the program. Furthermore, in the case 
Where a vieWer Watches a ?rst program While recording a 
second program on a different channel, it is possible to 
instantaneously start Watching the second program from the 
beginning thereof at a time after the ?rst program ends and 
before the second program ends. 

[0030] Thus, the invention described herein makes pos 
sible the advantage of providing a video signal recording 
and reproducing apparatus Which can simultaneously record 
and reproduce a television signal. 
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[0031] This and other advantages of the present invention 
Will become apparent to those skilled in the art upon reading 
and understanding the folloWing detailed description With 
reference to the accompanying ?gures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] FIG. 1 is a block diagram illustrating a con?gu 
ration for a video signal recording and reproducing appara 
tus in a ?rst example of the present invention. 

[0033] FIG. 2 is a diagram illustrating an operational 
concept in the ?rst example. 

[0034] FIG. 3 is a diagram illustrating the contents of a 
table RAM. 

[0035] FIG. 4 is a detailed timing chart of peripheral 
hardWare for a hard disk apparatus. 

[0036] FIG. 5 is a block diagram illustrating a con?gu 
ration for a video signal recording and reproducing appara 
tus in a fourth example of the present invention. 

[0037] FIG. 6 is a block diagram illustrating a con?gu 
ration for a video signal recording and reproducing appara 
tus in a sixth example of the present invention. 

[0038] FIG. 7 is a diagram illustrating a screen synthesis 
in the sixth example of the present invention. 

[0039] FIG. 8 is a diagram illustrating a screen separation 
in the sixth example of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0040] Hereinafter, the embodiments of the present inven 
tion Will be described With reference to the accompanying 
draWings. 

EXAMPLE 1 

[0041] FIG. 1 is a block diagram illustrating a con?gu 
ration for a video signal recording and reproducing appara 
tus in a ?rst example of the present invention. In FIG. 1, the 
reference numeral 1 denotes an antenna; 2 denotes a tuner; 
3 denotes a demodulator; 4 denotes an MPEG1 encoder; 5 
and 6 denote recording buffer memories; 7 denotes a ?rst 
sWitch; 8 denotes a hard disk apparatus; 9 and 10 denote 
reproducing buffer memories; 11 denotes a second sWitch; 
12 denotes an MPEG1 decoder; 13 denotes a TV monitor; 14 
denotes a hard disk controller; 15 denotes a table RAM; 16 
denotes a system controller; 17 denotes a timer; and 18 
denotes an operator panel. 

[0042] First, before describing the operation of the appa 
ratus in the ?rst example With reference to FIG. 1, the 
operational concepts Will be described With reference to 
FIG. 2. In this example, it is assumed that a vieWer Wants 
to Watch a program Which is to be broadcast from 10 pm. 
to 12 pm. (as shoWn in portion (a) of FIG. 2) but that it is 
only after 11 pm. that the vieWer can Watch the program 
because of some inconvenience. In such a case, in accor 
dance With the method of this example, While recording the 
program from 10 pm. to 12 pm. (as shoWn in portion (b) of 
FIG. 2), the vieWer can start reproducing the program from 
the beginning thereof from 11 pm. (as shoWn in portion (c) 
of FIG. 2). When a normal reproducing mode is selected, the 
reproducing operation ends at 1 am. Which is tWo hours later 
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than the time When the viewer started Watching the program. 
On the other hand, since a fast-forWard reproducing opera 
tion can also be performed on a part of the program Which 
has already been recorded as shoWn in portion (d) of FIG. 
2, it is also possible to reproduce all of the program at a time 
slightly later than 12 p.m., that is the time When the 
broadcasting of the program actually ends. 

[0043] Hereinafter, a detailed operation of the video signal 
recording and reproducing apparatus of the ?rst eXample 
Will be described With reference to FIG. 1. First, a vieWer 
pre-sets a TV channel, a recording start time and a recording 
end time of a program to be Watched on the operator panel 
18. For eXample, it is assumed that the vieWer sets a program 
on channel # 6 starting at 10 pm. In such a case, When it is 
10 p.m., the system controller 16 sets the tuner 2 to channel 
# 6 in accordance With the information supplied from the 
timer 17 such that the electric Waves for the channel # 6 are 
selected from the electric Waves received by the antenna 1, 
and the demodulator 3 demodulates the received Waves into 
signals. 
[0044] The received signals can be monitored on the TV 
monitor 13. The received signals are converted by the 
MPEG1 encoder 4 into compressed video signals so as to be 
bit streams having a bit rate of 1.5 Mbps. These signals are 
transmitted via the ?rst and the second recording buffer 
memories 5 and 6 having a capacity of 200 Kbytes, for 
eXample, and the ?rst sWitch 7 so as to be Written onto the 
hard disk apparatus 8. 

[0045] This operation Will be described in detail later With 
reference to FIG. 3. The sector information indicating the 
physical positions of the compressed video signals Written 
on the hard disk and the time information of the Written 
signals are stored in the table RAM 15 so as to correspond 
to each other. Such a state is maintained until 11 p.m., When 
the vieWer starts Watching the program. When it is 11 p.m., 
the vieWer starts Watching the program on the TV monitor 
13. In this case, if the vieWer Wants to Watch the program 
starting at 10 pm. (i.e., reserved recording start time) from 
the beginning thereof, then the vieWer has only to push the 
reproducing button (not shoWn) on the operator panel 18. 

[0046] In this case, the program starting at 10 pm. is 
reproduced from the beginning thereof from 11 pm. at a 
normal reproducing speed as shoWn in portion (c) of FIG. 
2. The hard disk controller 14 controls the hard disk appa 
ratus 8 in accordance With the information supplied from the 
table RAM 15, so that the compressed video signals 
recorded on the hard disk apparatus 8 are reproduced via the 
reproducing buffer memories 9 and 10 and the second sWitch 
11. This operation Will be described in detail later With 
reference to FIG. 3. The reproduced compressed video 
signals are decoded by the MPEG1 decoder 12 so as to be 
video signals Which are displayed on the TV monitor 13. 

[0047] It is noted that, in this example, the video signals 
compressed by the MPEG1 encoder 4 are being transmitted 
via the recording buffer memories 5 and 6 and the ?rst 
sWitch 7 so as to be continuously Written onto the hard disk 
apparatus 8 until 12 pm. during the reproduction of the 
video signals. When it is 12 p.m., the system controller 16 
?nishes recording the compressed video signals onto the 
hard disk apparatus 8 in accordance With the information 
supplied from the timer 17. In this case, it is possible to 
monitor on the TV monitor 13, the video signals Which are 
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being Written in parallel With the video signals Which are 
being reproduced by using a technique such as a screen 
division. 

[0048] On the other hand, in performing the reproducing 
operation, the vieWer can reproduce a part of a program to 
be Watched in detail at a sloWer speed and can reproduce an 
unnecessary part of the program at a higher speed in 
accordance With the instructions supplied from the system 
controller 16 by operating the operator panel 18. The cor 
respondence betWeen the sector information of the com 
pressed video signals recorded on the hard disk, and the time 
information of the signals, has been stored in the table RAM 
15 for performing these operations. 

[0049] The format of this table is shoWn in FIG. 3. In FIG. 
3, the reference numeral 19 denotes the time information 
represented as a time code and 20 denotes a sector number 
on the hard disk. In this eXample, since each of a plurality 
of successive sectors corresponds to one second, sector 
addresses are indicated every other second in FIG. 3. In 
accordance With the operation of the vieWer, the hard disk 
controller 14 reproduces required video signals based on this 
time information. 

[0050] In the case of the MPEG1 standard, an image is 
generally compressed based on a unit consisting of a plu 
rality of frames. Aconcept “GOP (group of pictures)” is used 
as the unit. For example, in the case Where 1 GOP=15 
frames, 1 GOP covers a video corresponding to 0.5 second. 
Thus, in the case of performing a fast forWard reproducing 
operation or a sloW reproducing operation, if a decimation or 
an interpolation is performed on a GOP basis With respect to 
a video Which has been decoded on a GOP basis, the 
resulting motion of the image is no longer smooth. In order 
to make the motion smooth, the decimation or the interpo 
lation is required to be performed on a frame basis. 

[0051] That is to say, a 10x fast-forWard reproducing 
operation (or a fast-forWard reproducing operation per 
formed at a speed ten times as high as a normal reproducing 
speed) is realiZed by reproducing one frame out of ten 
frames. On the other hand, a 1/1o>< sloW reproducing opera 
tion is realiZed by displaying one and the same frame 10 
times in succession. 

[0052] Atime difference betWeen the time When the video 
Which is noW being reproduced Was recorded (hereinafter, 
such a time Will be referred to as a “video recording time”) 
and the current time, can be calculated by subtracting the 
video recording time, obtained by using the time informa 
tion supplied from the table RAM 15, from the current time. 
If the time difference is displayed on the TV monitor 13, the 
time difference can be monitored. Before this time difference 
becomes Zero, any arbitrary part of the video Which has 
already been recorded can be reproduced. In addition, it is 
also possible to simultaneously display on the TV monitor 
13 both the time corresponding to the output of the demodu 
lator 3 and the time corresponding to the output of the 
MPEG1 decoder 12 by dividing the screen into tWo parts. 
Then, a video Which is noW being broadcast (and corre 
sponds to the output of the demodulator 3) and a video 
Which is noW being reproduced (and corresponds to the 
output of the MPEG1 decoder 12) can be simultaneously 
Watched on the same screen. 

[0053] Assuming that the hard disk apparatus has a capac 
ity large enough to record compressed video signals corre 
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sponding to tWo hours, if the viewer does not start Watching 
a program Within tWo hours after the recording start time, the 
recorded signals are updated from the point of time tWo 
hours later than the recording start time, Whereby a program 
corresponding to tWo hours preceding the time When the 
vieWer starts Watching the recorded program can always be 
covered. On the other hand, an update halt mode may also 
be selected. In such a case, a video can only be recorded for 
tWo hours in the same Way as a commonly used VTR. 

[0054] Hereinafter, detailed timings of peripheral hard 
Ware of the hard disk apparatus 8 Will be described With 
reference to FIG. 4. 

[0055] The detailed con?guration of the hard disk appa 
ratus 8 is omitted in FIG. 1. A hard disk apparatus Which is 
universally used as a peripheral device for a computer 
system can be used as the hard disk apparatus 8. The hard 
disk apparatus 8 may include either one disk medium or a 
plurality of disk media and includes a recording and repro 
ducing head, not a head exclusively used for a recording 
operation or a reproducing operation. 

[0056] Portion (a) of FIG. 4 represents an output of the 
MPEG1 encoder 4 and A1, A2, A3, . . . A6 indicate the 
signals obtained by dividing the output by every 1.5 Mbits. 
Portion (b) of FIG. 4 represents the operational modes of the 
recording buffer memory 5 having a capacity of 200 Kbytes 
and W indicates Writing a signal onto the memory and R 
indicates reading out a signal from the memory. Thus, A1-W 
means Writing a signal A1 onto the buffer memory and A1-R 
means reading out the signal A1 from the buffer memory, for 
eXample. A signal is Written onto the buffer memory in real 
time simultaneously With the video signals, While the signal 
is read out from the buffer memory at a high rate in 
accordance With the transfer rate at Which the signal is 
transferred to the hard disk apparatus 8. 

[0057] Portion (c) of FIG. 4 represents the operational 
modes of the recording buffer memory 6 having a capacity 
of 200 Kbytes and W and R indicate the same operations as 
those in portion The buffer memories 5 and 6 operate in 
pairs. More speci?cally, While one of the buffer memories 5 
or 6 transfers data to the hard disk apparatus 8 via the ?rst 
sWitch 7, the other buffer memory 6 or 5 stores therein a 
compressed video signal supplied from the MPEG1 encoder 
4. 

[0058] Portion (d) of FIG. 4 represents the seek timings 
for Writing data onto the hard disk apparatus 8. Portion (e) 
of FIG. 4 represents the timings at Which data is transferred 
from the buffer memories 5 and 6 to the hard disk apparatus 
8 so as to be Written thereon. A1-W means Writing the signal 
A1 onto the hard disk apparatus 8. Though the time sequence 
is not speci?cally shoWn in FIG. 4, portions (b) and (c) 
alWays precede portion (e). For eXample, the signal A1 read 
out by A1-R in portion (b) is Written by A1-W in portion (e). 

[0059] Portion of FIG. 4 represents the seek timings for 
reading out data from the hard disk apparatus 8. Portion (g) 
of FIG. 4 represents the timings at Which data is read out 
from the hard disk apparatus 8 and B1-R means reading out 
a signal B1 from the hard disk apparatus 8, for eXample. 
Portion (h) of FIG. 4 represents the operational modes of the 
reproducing buffer memory 9 having a capacity of 200 
Kbytes and B1-W means Writing the signal B1 onto the 
buffer memory 9. 
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[0060] Portion of FIG. 4 represents the operational 
modes of the reproducing buffer memory 10 having a 
capacity of 200 Kbytes and W and R indicate the same 
operations as those described above. The buffer memories 9 
and 10 operate in pairs. More speci?cally, While a signal 
read out from the hard disk apparatus 8 is Written onto one 
of the buffer memories 9 or 10, the other buffer memory 10 
or 9 reads out a signal, Which has been supplied from the 
hard disk apparatus 8 and stored in the buffer memory 10 or 
9, at a rate of the video signal and then supplies the signal 
to the MPEG1 decoder 12 via the second sWitch 11. 

[0061] Portion of FIG. 4 represents an input to the 
MPEG1 decoder 12. As shoWn in FIG. 4, the input has been 
eXtended so as to have the same period as that of the output 
in portion (a) and is continuously reproduced. 

[0062] As shoWn in FIG. 4, for recording and reproducing 
a video signal simultaneously and continuously, the period 
of each of the signals A1, A2, A3, . . . is set to be longer than 
the folloWing time T: 

[0063] T=(seek time for preparing to record data onto 
the hard disk) 

[0064] +(time required for Writing the data having the 
period onto the hard disk) 

[0065] +(seek time for preparing to reproduce the 
data from the hard disk) 

[0066] +(time required for reading out the data hav 
ing the period from the hard disk) 

[0067] If the total of these times becomes longer than the 
period of A1,A2, A3, . . . , then the video cannot be recorded 

but over?oWs. Thus, the period is required to be suf?ciently 
longer than the total time. Since the seek time of the hard 
disk, in particular, largely varies depending upon situations, 
a maXimum seek time is required to be estimated and 
included in the sum. 

[0068] In this case, the period of A1, A2, A3, . . . is a time 
during Which an MPEG bit stream having a bit rate of 1.5 
Mbps is occupied by a buffer memory having a capacity of 
200 Kbytes: 200 k+(1.5 M+8)=1 about 1 second. Assuming 
that the data transfer rate of the hard disk is 1 Mbyte per 
second, the time required for transferring the data is: 200 
k+1 M=0.2 second. Even When the maXimum seek time is 
estimated to be 100 milliseconds, 

T=O.1+O.2+O.1+O.2=O.6 second <1 second 

[0069] Thus, a suf?cient margin time can be obtained. 

[0070] As described above, the video signal recording and 
reproducing apparatus according to the present invention is 
a video signal recording and reproducing apparatus using a 
hard disk Which can simultaneously perform the recording 
and reproducing operations in different portions of the same 
hard disk. Thus, it is possible to provide an apparatus Which 
can perform a trick play reproducing operation (e.g., a 
fast-forWard reproducing operation or a backWard reproduc 
ing operation) of a recorded part of a broadcast program 
Which is noW being recorded, While recording the broadcast 
program. 

[0071] As a result, it is possible to start Watching the 
recorded part of a program Without Waiting for the program 
to end, as is necessary in the recording and reproducing 
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operations performed by a conventional single VTR. In 
addition, even When a vieWer initially starts Watching a 
program at a time much later than the broadcast start time of 
the program, the vieWer can ?nish Watching the program 
substantially at the same time as the broadcast end time by 
additionally utiliZing a fast-forWard reproducing function in 
the middle of the reproducing operation, so that a consid 
erable amount of time can be saved. 

[0072] Furthermore, though audio signal recording and 
reproducing sections are not shoWn in FIG. 1, a sound 
accompanied With a video can be processed completely in 
the same Way as the video. Therefore, the same description 
as applied to a “video” in this example is applicable to 
“video and sound”. 

[0073] It is noted that it is possible to perform the Writing 
operation onto a hard disk only When it is necessary While 
a vieWer Watches a TV program for using the hard disk as 
long as possible. In such a case, a vieWer starts a video 
recording operation by pushing an instruction button. A 
recording start button and a reproducing start button are 
provided for the operator panel 18 or a single button can be 
used for these tWo purposes. This function is effectively 
applicable to a case Where a vieWer cannot help stopping 
Watching a TV program in the middle of the program for 
some unavoidable reason. For example, in the case Where it 
becomes necessary to stop Watching a TV program in the 
middle for receiving a visitor, responding to a telephone call, 
taking a bath or having a meal or the like, the vieWer pushes 
the recording start button for recording the program from 
that point of time, settles his business and then pushes the 
reproducing start button. Thus, the recorded program is 
reproduced and the vieWer can Watch the program from the 
point of time When he started recording the program Without 
missing any scene of the program. In addition, by providing 
an end setting button for alloWing a vieWer to set a recording 
end time easily, even if the vieWer must go out suddenly and 
does not knoW exactly When he Will be able to come home, 
the vieWer can record a video for as long as he Wants. Thus, 
the vieWer can comfortably leave after he sets the hard disk 
in a Writing state. In this case, if the end setting button is 
con?gured such that the recording time can be set depending 
upon hoW many times the vieWer pushes the button (for 
example, one push of the button alloWs the program Which 
is noW being Watched to be recorded for 30 minutes and tWo 
pushes of the button alloWs the program to be recorded for 
1 hour), then the vieWer can advantageously operate this 
apparatus very easily. 

[0074] Since the program is continuously recorded during 
the reproduction of the program, the vieWer can naturally 
Watch the part of the program Which is being broadcast 
during the reproduction. 

[0075] In addition, a TV signal detector (not shoWn in 
FIG. 1) for determining Whether or not a TV broadcast is 
available or not is incorporated in the demodulator 3 shoWn 
in FIG. 1. A synchroniZing signal detector Which is com 
monly provided for an existing TV receiver can be used as 
the TV signal detector and it is not necessary to additionally 
provide a novel circuit. Hereinafter, a case Where a synchro 
niZing signal detector is used as the TV signal detector Will 
be speci?cally described. 

[0076] First, it is determined Whether or not a synchro 
niZing signal exists in the demodulated video signal. If a 
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synchroniZing signal is absent in the demodulated video 
signal, then it is determined to be out of a broadcasting time, 
thereby protecting the hard disk apparatus from the Writing 
operation. If the Writing operation has already been started 
on the hard disk apparatus, the Writing operation onto the 
hard disk apparatus is temporarily suspended at a point of 
time When the synchroniZing signal is no longer detected 
and is resumed When the synchroniZing signal is detected 
again. As a result, it is possible to avoid performing a 
recording operation in an undesired time period (e.g., a 
midnight time or the like When no broadcast is available), so 
that the lifetime of the hard disk apparatus can be length 
ened. This function Will be effective for avoiding performing 
an unnecessary recording operation at midnight When no 
broadcast is televised, supposing that a hard disk comes to 
have a recording capacity large enough to alWays record a 
televised video corresponding 24 hours preceding the cur 
rent time in the near future. Since a synchroniZing signal 
detector is commonly available Well knoWn circuit, the 
detailed description thereof Will be omitted herein. A syn 
chroniZing signal detector of the type Which integrates a 
synchroniZing signal obtained from a Well knoWn synchro 
niZing signal separator thereby determining Whether or not 
the DC level thereof is a normaliZed value, or a synchro 
niZing signal detector of the type Which determines Whether 
or not the frequency of the synchroniZing signal is a prede 
termined value (e.g., the frequency of a horiZontal synchro 
niZing signal is 15.73 KHZ in an NTSC standard) is used 
herein. 

[0077] This example has been described While using a 
synchroniZing signal detector as a TV signal detector. HoW 
ever, in the case Where a digital broadcast is received, the TV 
signal can be detected by a method in Which it is determined 
Whether or not an error signal detected by an error signal 
detector, used for reproducing a clock for a PLL or the like, 
is at a predetermined level or by a method in Which it is 
determined Whether or not the amount of the error ?ag 
output from an error detector for correcting an error of a 
transmitted signal is at a predetermined level. 

[0078] If a vieWer continuously records a program and 
supplies a signal by the push of a button or the like for 
stopping Watching the program such that the recording stop 
time, the address and the like are stored; then the vieWer can 
naturally reproduce the program from the point of time When 
the vieWer stopped Watching the program by pushing the 
reproducing start button for resuming Watching the program. 

[0079] In addition, by additionally providing a second 
tuner and a second demodulator (though not shoWn in FIG. 
1), a channel to be Watched and a channel to be recorded can 
be independently designated. For example, a case Where a 
second program to be Watched by a vieWer starts on another 
channel While the vieWer is Watching a ?rst program to be 
recorded Will be assumed. In such a case, if the vieWer starts 
to record the second program on the second channel, the 
vieWer can Watch the second program from the beginning 
thereof from the point of time When the ?rst program Which 
the vieWer is Watching ends. 

EXAMPLE 2 

[0080] Hereinafter, a second example of the present inven 
tion Will be described. Since the fundamental con?guration 
in the second example is substantially the same as that in the 
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?rst example shown in FIG. 1, no drawings Will be particu 
larly referred to for describing the second example. 

[0081] The video signal recording and reproducing appa 
ratus of the second example is further provided With a circuit 
for inputting a video and/or a sound other than that of a 
broadcast (e.g., a reproduced signal of a VTR). If a part of 
a broadcast or desired video and/or sound input through the 
circuit is stored in the hard disk apparatus 8 for about 10 
seconds and is automatically reproduced at a predetermined 
time every morning, the broadcast or the video and/or the 
sound can be used in place of an alarm clock so that a user 
can Wake up comfortably. 

[0082] It is noted that in such a case, the volume of the 
sound is required to be automatically adjusted to a suf? 
ciently large volume, irrespective of a sound volume Which 
Was set the previous day. Furthermore, by additionally 
providing a speech recognition circuit for the apparatus 
shoWn in FIG. 1, the apparatus can reproduce a predeter 
mined video by recogniZing the audible alarm of an alarm 
clock other than the clock incorporated in the system. 
Alternatively, by recogniZing not an alarm but a speech 
pattern such as “I’m home” When a user comes home, the 
apparatus can reproduce a predetermined video by reading 
the video from the hard disk apparatus 8. 

[0083] Furthermore, it is true that a user is required to 
perform complicated operations for designating his desired 
video and/or sound. HoWever, if compressed video and/or 
sound are/is recorded in an inexpensive medium such as a 
?oppy disk or a CD-ROM and the medium is put on the 
market, then the user can record his desired video and/or the 
sound onto the hard disk by connecting a reader for reading 
the video and/or sound from the medium to this apparatus. 
If the user reproduces the video and/or the sound at a 
predetermined time every morning, the user can receive a 
morning call of his favorite actor or the like. Thus, this 
apparatus can also be used as an instrument for making a 
user’s life comfortable. 

EXAMPLE 3 

[0084] Hereinafter, a third example of the present inven 
tion Will be described. In this third example, the hard disk 
apparatus shoWn in FIG. 1 has at least tWo recording 
regions. The ?rst recording region of the hard disk apparatus 
8 is a recording region in Which the video signal received by 
the tuner 2 is recorded for realiZing the function described in 
the second example. The second recording region of the hard 
disk apparatus 8 is a recording region for saving therein the 
video data Which has arbitrarily been retrieved by a vieWer 
from the video data recorded in the ?rst recording region. As 
a result, the vieWer can selectively save arbitrary informa 
tion from a televised program in the second recording region 
While the vieWer is Watching the program. 

[0085] For example, if only a scene of a travel program 
frequently televised recently, in Which the address, the 
telephone number and the like of a hotel are displayed on the 
screen or the contents of a dish, a service or the like are 

presented, is selectively saved in the second recording 
region, the vieWer can save such information more exactly 
Without any need for taking notes. In addition, if the vieWer 
applies a ?le name to the video data retrieved by himself and 
then stored in a prescribed directory, the vieWer Will be able 
to search for his desired ?le later more easily. 
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[0086] A speci?c example Will be described beloW. For 
example, the second recording region of the hard disk is 
divided beforehand into a plurality of directories for “res 
taurants”, “travel spots”, “hotels” and the like. The directory 
of “hotels” can be further divided into a plurality of sub 
directories of “restaurant hotels”, “hot-spring hotels” and the 
like. AvieWer performs an operation for designating a start 
point and an end point of a video to be saved While the 
vieWer is Watching a program, and then selects a directory 
corresponding to the retrieved data. As a result, the video 
data is automatically saved in the selected directory. When 
the vieWer searches for the video data later, the vieWer Will 
be able to ?nd the video data by selecting his desired 
directory and the ?le name of the video data. If an external 
output terminal such as an SCSI interface is provided for the 
hard disk apparatus for storing the saved video data onto an 
external storage device such as a ?oppy disk drive or a PD 
drive, the vieWer can produce his oWn database. 

[0087] In this example, the hard disk apparatus is divided 
into tWo recording regions for simplifying the description. 
Alternatively, the same effects can also be attained by 
providing a circuit for designating Whether the video data 
recorded on the hard disk is data Which is to be automatically 
updated or data Which is not updated unless the vieWer 
commands the update. For example, the hard disk apparatus 
can be controlled by such a method that the type of recorded 
data, the sector information and the like are recorded in the 
table RAM 15 shoWn in FIG. 1 and the hard disk controller 
14 determines Whether or not the respective sectors can be 
updated based on the information. 

EXAMPLE 4 

[0088] Hereinafter, the fourth example of the present 
invention Will be described With reference to FIG. 5. In 
FIG. 5, since the reference numerals 1 to 18 denote the same 
components as those having the same reference numerals in 
the ?rst example, the description thereof Will be omitted 
herein. In addition, since the reference numerals 9 to 26 
correspond to and have the same con?gurations as the 
reference numerals 4 to 7 and 9 to 12 in FIG. 5, respectively, 
the description thereof Will also be omitted herein. In FIG. 
5, the reference numeral 27 denotes a frame decimator; 28 
denotes a frame interpolator; and 29 denotes a third sWitch. 

[0089] The hard disk apparatus 8 has at least tWo record 
ing regions. The ?rst recording region is a region in Which 
the video signal received by the tuner 2 is recorded and 
Which realiZes the function described in the ?rst example. 
Assuming that the ?rst recording region has a capacity large 
enough to record compressed video signals corresponding to 
tWo hours, if the vieWer does not start Watching a program 
Within tWo hours after the recording start time, the video 
data Which Was recorded previously is updated from the 
point of time, Whereby a video corresponding to tWo hours 
preceding the time When the vieWer starts Watching the 
recorded video can alWays be Watched as a normal video as 
already described in the ?rst example. 

[0090] In this example, When the video data is updated, the 
previously recorded video data is once read out; passed 
through the buffer memories 23 and 24; and then decoded by 
the decoder 26 into the original video signals. Then, a frame 
decimator 27 performs frame decimation processing With 
respect to these decoded video signals, thereby reducing the 
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amount of data. The output of the frame decimator 27 is 
compressed again by the encoder 19. The compressed video 
signal, a part of the frames of Which have been decimated in 
this Way, are saved in the second recording region. The 
resulting recordable time is varied depending upon the 
method for decimating the frames. For example, assuming 
that the compression is performed by extracting one frame 
out of four frames, a recordable time four times as long as 
the recordable time in the case of recording a normally 
compressed video signal can be secured by using the same 
recording capacity. That is to say, When a hard disk appa 
ratus having a recording capacity large enough to record data 
corresponding to 2.5 hours by a normal recording operation 
is used, the vieWer can Watch a broadcast preceding the 
recording start time by about four hours (i.e., tWo hours in 
the ?rst recording region and tWo hours in the second 
recording region) and check the contents of the broadcast. 
As a result, the vieWer can con?rm a larger amount of the 
contents of the programs While using a smaller recording 
capacity. In other Words, While reducing the required mini 
mum recording capacity of a hard disk apparatus, it is also 
possible to meet the vieWer’s demand for recording a video 
as long as possible. 

[0091] It is natural that the audio signals recorded in the 
second recording region are normally recorded Without 
performing a decimation operation on a frame basis. When 
the video signals recorded in the second recording region are 
read out to be displayed on the TV monitor 13, the output of 
the decoder 12 shoWn in FIG. 5 is once input to the frame 
interpolator 28, Where the decimated frames are interpolated 
by the same frames and the interpolated signals are passed 
through the third sWitch 29 so as to be displayed on the TV 
monitor 13. In this example, a frame decimation method is 
used for reducing the amount of video data. Alternatively, 
various other methods such a sampling method and a color 
difference signal elimination method can also be used. 

[0092] In this example, the hard disk apparatus is divided 
into tWo recording regions for simplifying the description. 
HoWever, a circuit for applying information for identifying 
Whether the video data recorded on the hard disk is data 
composed of normally recorded video signals, or data hav 
ing a reduced amount of data by a frame decimation or the 
like to the video data recorded on the hard disk, and saving 
the data including the identi?ers on the hard disk, may be 
provided. For example, it is possible to utiliZe a method in 
Which the type of recorded data, the sector information and 
the like are recorded in the table RAM 15 shoWn in FIG. 5 
and the hard disk controller 14 controls the hard disk 
apparatus 8 based on the information. 

[0093] In addition, the vieWer can independently set a time 
period during Which a video signal is normally recorded and 
a time period during Which data is recorded after the amount 
of the data is reduced by a frame decimation or the like. As 
a result, the vieWer can utiliZe the apparatus of the invention 
so as to satisfy his oWn preferences more completely. 

EXAMPLE 5 

[0094] Hereinafter, the ?fth example of the present inven 
tion Will be described. Since the fundamental con?guration 
used in this example is the same as that shoWn in FIG. 1, 
there are no draWings exclusively used for describing this 
example. If a plurality of (i.e., a number N of) tuners having 
the same con?guration as the tuner 2 shoWn in FIG. 1 are 
provided, a plurality of video signals can be simultaneously 
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received. A number N of encoders 4 may be provided. 
Alternatively, if an encoder of the type operating at an 
encoding rate N times as high as a normal encoding rate is 
used, then it is possible to use the encoder by sWitching it 
depending upon the time. 

[0095] If a number N of hard disk apparatuses having the 
same con?guration as that of the hard disk apparatus 8 
shoWn in FIG. 1 are used in parallel; if the reading and 
Writing rates from/onto the hard disk apparatus 8 are set to 
be higher While using a single hard disk apparatus 8 in the 
same Way as in FIG. 1; or if the period A1, A2, A3, . . . or 
the capacity of the buffer memories is increased such that the 
time TN required for reading and Writing in the N channels 
becomes shorter than the period, then it is possible to read 
out a video on a desired channel While simultaneously 
Writing videos on the N channels. By realiZing this function, 
a vieWer can select his desired another TV channel after a 
TV program on a channel to be Watched is ?nished Without 
designating the another channel beforehand. 

EXAMPLE 6 

[0096] Hereinafter, the sixth example of the present inven 
tion Will be described With reference to FIG. 6. In FIG. 6, 
since the reference numerals 1 to 18 denote the same 
components as those having the same reference numerals in 
the ?rst example, the description thereof Will be omitted 
herein. 

[0097] In FIG. 6, the reference numeral 30 denotes a 
screen synthesiZer; 31 denotes a screen separator; and 32 
denotes a pixel interpolator. In this example, by providing a 
plurality of (e.g., four in FIG. 6) tuners 2 and demodulators 
3, a plurality of video signals can be simultaneously 
received. The received video signals are input to the screen 
synthesiZer 30. The screen synthesiZer 30 matches the 
phases of the synchroniZing signals of the respective video 
signals by using frame memories (not shoWn) and then 
reduces the siZes of the screens corresponding to the respec 
tive video signals by performing a pixel decimation, a line 
decimation and the like, thereby synthesiZing the screens 
having reduced siZes into one screen as shoWn in FIG. 7. A 
composite video signal obtained by synthesiZing the video 
signals in the above-described manner is compressed by the 
encoder 4 and then recorded onto the hard disk apparatus 8 
in the same Way as in the ?rst example. In performing a 
reproducing operation, the screen separator 31 extracts only 
the portion corresponding to the desired channel from the 
synthesiZed screen and the pixel interpolator 32 performs a 
pixel interpolation and a line interpolation on the extracted 
portion for enlarging the siZe of the portion to that of a 
normal screen and then displays the video on the TV monitor 
13, as shoWn in FIG. 8. FIG. 8 is a diagram illustrating an 
operation of retrieving only the video in the desired channel 
from the reproduced video. As a result, videos on a larger 
number of TV channels can be recorded in the hard disk 
apparatus 8 having the same recording capacity as that of a 
conventional one. In addition, by reading out a video on a 
desired channel While simultaneously Writing videos on the 
N channels, a vieWer can select his desired another TV 
channel after a TV program on a channel to be Watched is 
?nished Without designating the another channel before 
hand. Furthermore, in this sixth example, it is not necessary 
to use an N-times-larger recording capacity for recording the 
videos in the N channels, unlike the third example, so that 
it is effectively possible to save the recording capacity of the 
hard disk apparatus. 
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[0098] It is naturally possible to directly display the com 
posite video signal output from the decoder 12 Without 
performing a screen separation. 

[0099] In the foregoing examples, a recording format (or 
a relationship betWeen a GOP unit and a sector unit on the 
hard disk, in particular) has not been speci?cally described. 
HoWever, in vieW of the case of performing a trick-play 
reproducing operation such as a fast-forWard reproducing 
operation, it is preferable to utiliZe a format in Which a 
simple relationship is established betWeen a GOP and a 
sector. For eXample, a format in Which one GOP consists of 
a number K of sectors; a format in Which one sector consists 
of a number M (Where K and M are integers) of GOPs; a 
format in Which a number K of sectors correspond to a 
number M of GOPs; or the like can be used. 

[0100] In addition, if the hard disk apparatus of the present 
invention is con?gured as a hard disk apparatus having a 
removable drive portion Which is currently used as a periph 
eral device for a personal computer, then the hard disk 
apparatus of the present invention can be advantageously 
used for forming a backup ?le of video data, saving par 
ticular video data and the like. 

[0101] Various other modi?cations Will be apparent to and 
can be readily made by those skilled in the art Without 
departing from the scope and spirit of this invention. 
Accordingly, it is not intended that the scope of the claims 
appended hereto be limited to the description as set forth 
herein, but rather that the claims be broadly construed. 

What is claimed is: 
1. A video signal recording and reproducing apparatus 

comprising: 

receiving means for receiving a television signal; 

image compression means for compressing an amount of 
information per unit time of the received continuous 
video signal; 

Writing means for intermittently Writing a compressed 
video signal, obtained as an output of the image com 
pression means, onto a hard disk apparatus via a 
magnetic head; 

reading means for intermittently reading out the Written 
compressed video signal from the hard disk apparatus 
via the magnetic head; 

decoding means for restoring the read compressed video 
signal into an original video signal; 

display means for displaying the restored video signal; 
and 

control means for controlling the Writing means and the 
reading means such that Writing the video signal onto 
the hard disk apparatus and reading an arbitrary video 
signal, Which Was previously Written onto the hard disk 
apparatus, from the hard disk apparatus are performed 
apparently simultaneously and continuously. 

2. A video signal recording and reproducing apparatus 
according to claim 1, Wherein a compressed video signal 
Which Was recorded at an earliest time is sequentially 
updated by a neWly received and obtained compressed video 
signal. 
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3. A video signal recording and reproducing apparatus 
according to claim 1, Wherein an audio signal, as Well as a 
compressed video signal, is recorded onto the hard disk 
apparatus. 

4. A video signal recording and reproducing apparatus 
according to claim 1, further comprising instruction means 
for starting and/or ?nishing recording a compressed video 
signal onto the hard disk apparatus. 

5. A video signal recording and reproducing apparatus 
according to claim 1, further comprising instruction means 
for starting and/or ?nishing reproducing a compressed video 
signal from the hard disk apparatus. 

6. A video signal recording and reproducing apparatus 
according to claim 4, Wherein the instruction means for 
starting recording a compressed video signal onto the hard 
disk apparatus is instantaneously driven manually. 

7. A video signal recording and reproducing apparatus 
according to claim 4, Wherein the instruction means for 
starting recording a compressed video signal onto the hard 
disk apparatus is driven by timer means. 

8. A video signal recording and reproducing apparatus 
according to claim 4, Wherein the instruction means for 
?nishing recording a compressed video signal onto the hard 
disk apparatus is driven by timer means. 

9. A video signal recording and reproducing apparatus 
according to claim 5, Wherein the instruction means for 
starting reproducing a compressed video signal from the 
hard disk apparatus is instantaneously driven manually. 

10. A video signal recording and reproducing apparatus 
according to claim 1, Wherein the display means displays at 
least a time difference betWeen a time at Which a video 
signal Which is being reproduced Was recorded and a current 
time, in addition to a video. 

11. A video signal recording and reproducing apparatus 
according to claim 1, Wherein the display means displays at 
least a current time and a time at Which a video signal Which 
is being reproduced Was recorded, in addition to a video. 

12. A video signal recording and reproducing apparatus 
according to claim 1, comprising operation means for setting 
a normal reproduction, a fast forWard reproduction, a back 
Ward reproduction or a sloW reproduction as a reproduction 
mode. 

13. A video signal recording and reproducing apparatus 
according to claim 1, Wherein the display means simulta 
neously displays a received video signal and an output of the 
decoding means Which Was previously recorded, reproduced 
and decoded. 

14. A video signal recording and reproducing apparatus 
according to claim 1, further comprising television signal 
detection means for determining Whether or not the receiv 
ing means has received a normal television signal, Wherein 
Writing onto the hard disk apparatus is enabled only When 
the television signal detection means has detected a normal 
television signal. 

15. A video signal recording and reproducing apparatus 
comprising: 

image compression means for digitiZing an input continu 
ous video signal and audio signal, thereby compressing 
an amount of information per unit time; 

Writing means for intermittently Writing a compressed 
video signal, obtained as an output of the image com 
pression means, onto a hard disk apparatus via a 
magnetic head; 
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reading means for intermittently reading out the Written 
compressed video signal from the hard disk apparatus 
via the magnetic head; 

decoding means for restoring the read compressed video 
signal into an original video signal; and 

display means for displaying the restored video signal, 

thereby reading out predetermined video and audio sig 
nals at a predetermined time. 

16. A video signal recording and reproducing apparatus 
comprising: 

image compression means for digitiZing an input continu 
ous video signal and audio signal, thereby compressing 
an amount of information per unit time; 

Writing means for intermittently Writing a compressed 
video signal, obtained as an output of the image com 
pression means, onto a hard disk apparatus via a 
magnetic head; 

reading means for intermittently reading out the Written 
compressed video signal from the hard disk apparatus 
via the magnetic head; 

decoding means for restoring the read compressed video 
signal into an original video signal; 

display means for displaying the restored video signal; 
and 

sound recognition means for recogniZing an audio signal, 

Wherein predetermined video and audio signals are read 
out at a point of time When the sound recognition means 
recogniZes a predetermined sound. 

17. A video signal recording and reproducing apparatus 
comprising: 

image compression means for digitiZing an input continu 
ous video signal and audio signal, thereby compressing 
an amount of information per unit time; 

Writing means for intermittently Writing a compressed 
video signal, obtained as an output of the image com 
pression means, onto a hard disk apparatus via a 
magnetic head; 

reading means for intermittently reading out the Written 
compressed video signal from the hard disk apparatus 
via the magnetic head; 

decoding means for restoring the read compressed video 
signal into an original video signal; and 

display means for displaying the restored video signal, 

Wherein a video signal at an arbitrary point of time is 
retrieved for an arbitrary time period by an operation of 
a vieWer from video signals Which are being received 
or video signals Which Were previously recorded, and 
information for prohibiting overWriting data of the 
retrieved video signal is added to the retrieved video 
signal so as to be stored into the hard disk apparatus. 

18. A video signal recording and reproducing apparatus 
according to claim 17, Wherein, When a video signal 
retrieved by an operation of a vieWer is saved, search 
information required for the vieWer to search for a desired 
video signal later is added to the video signal to be saved, 
and after the video signal Which Was previously retrieved 
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and saved has been searched for and read out based on the 
search information, the read compressed video signal is 
decoded to be displayed on the display means. 

19. A video signal recording and reproducing apparatus 
according to claim 17, comprising at least an output terminal 
for outputting digital data Which has been recorded onto the 
hard disk apparatus to the outside of the apparatus, Wherein 
a video signal retrieved by a vieWer is transferred to another 
recording apparatus through the output terminal. 

20. A video signal recording and reproducing apparatus 
comprising: 

image compression means for digitiZing an input continu 
ous video signal and audio signal, thereby compressing 
an amount of information per unit time; 

Writing means for intermittently Writing a compressed 
video signal, obtained as an output of the image com 
pression means, onto a hard disk apparatus via a 
magnetic head; 

reading means for intermittently reading out the Written 
compressed video signal from the hard disk apparatus 
via the magnetic head; 

decoding means for restoring the read compressed video 
signal into an original video signal; and 

display means for displaying the restored video signal, 

Wherein, While compressing a video signal Which is being 
received and Writing the compressed video signal onto 
the hard disk apparatus, a video signal Which Was 
previously recorded is read out and decoded into an 
original video signal, and Wherein, after an amount of 
data of the decoded video signal has been reduced, the 
video signal is subjected to an image compression 
again and Written onto the hard disk apparatus. 

21. A video signal recording and reproducing apparatus 
comprising: 

receiving means for simultaneously receiving television 
signals from a plurality of channels; 

image compression means for compressing an amount of 
information per unit time of the received continuous 
video signals from the plurality of channels; 

Writing means for intermittently Writing each compressed 
video signal, obtained as an output of the image com 
pression means, onto a hard disk apparatus via a 
magnetic head; 

reading means for intermittently reading out the Written 
compressed video signal from the hard disk apparatus 
via the magnetic head; 

decoding means for restoring the read compressed video 
signal into an original video signal; and 

display means for displaying the restored video signal, 

Wherein, While compressing video signals from the plu 
rality of channels Which are being received and Writing 
the compressed video signals onto the hard disk appa 
ratus, a video signal Which Was previously recorded 
from a particular channel is read out. 

22. A video signal recording and reproducing apparatus 
comprising: 
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receiving means for simultaneously receiving television 
signals from a plurality of channels; 

synthesis means for synthesiZing the received television 
signals from the plurality of channels into one screen; 

image compression means for cornpressing an amount of 
information per unit time of the continuous video signal 
Which has been synthesized by the synthesis rneans; 

Writing means for interrnittently Writing a compressed 
video signal, obtained as an output of the image corn 
pression means, onto a hard disk apparatus via a 
magnetic head; 
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reading means for interrnittently reading out the Written 
cornpressed video signal from the hard disk apparatus 
via the magnetic head; 

decoding means for restoring the read cornpressed video 
signal into an original video signal; and 

display means for displaying the restored video signal, 

Wherein a plurality of video signals are synthesiZed into 
one screen, subjected to an image compression and 
then Written onto the hard disk apparatus. 

* * * * * 


