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RECORDING AND REPRODUCING
APPARATUS

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

This application 1s the US national phase of international
application PCT/JP01/02489 filed 27 Mar. 2001, which des-

ignated the US.

TECHNICAL FIELD

The present invention relates to a recording and reproduc-
ing apparatus, and in particular relates to a recording and
reproducing apparatus for recording and reproducing a digital
video signal.

BACKGROUND ART

With recent development of digital signal processing tech-
nologies, apparatus for recording and reproducing high-etfi-
ciency coded digital data of video signals etc., for example,
digital video cassette tape-recorders (referred to hereinafter
as DVC), have become generalized.

The present applicant hereof has previously proposed a
method of recording and reproducing external mput video
signals such as composite signals, etc., 1n a recording and
reproducing apparatus.

FIG. 8 shows the embodiment of the previously proposed
recording and reproducing apparatus.

In this figure, 1 designates an I/O block(input/output pro-
cessor), 2 a VSP (Video Signal Processing) block (compress-
ing and expanding processor), 3 a DRP (Data Recording
Playback) block (recording and reproducing processor), 4 a
control block, 5 an input video signal processing circuit, 6 a
shuffling memory, 7 an orthogonal transformation (data com-
pression coding) circuit, 8 a framing circuit, 9 a PTG memory,
10 an encoder, 11 adecoder, 12 an ECC memory, 13 a defram-
ing circuit, 14 an inverse orthogonal transformation (data
expansion decoding) circuit, 15 an output video signal pro-
cessing circuit, 16 a synchronization separator circuit, 17 a
vertical and horizontal synchronization separator circuit, 18
an I/O PLL circuit, 19 a multiplexer, 20 an 1/0 control signal
generator circuit, 21 a 13.5 MHz clock generator circuit, 22
4/1 PLL circuit, 23 a frequency divider, 24 a frame pulse
generation counter, 25 a VSP control signal generator circuit,
26 a DRPPLL circuit, 27 a DRP control signal generator
circuit, 28 an external input control circuit, 29 a phase com-
parator and 30 a data masking circuit.

This recording and reproducing apparatus 1s overall con-
figured o1 I/O block 1 as an input/output portion for handhng
input and output of video signals, VSP block 2 for effecting
predetermined processes on video data, a DRP block 3 for
performing recording and reproducing processes for record-
ing and reproducing video data and control block 4 for gen-
erating clock signals required for blocks 1 to 3 and controlling
the whole apparatus.

Conventionally, during the playback mode 1n the recording
and reproducing apparatus, the frequency of the frame pulse
may ftluctuate due to some causes. To deal with cases, a
high-precision oscillator such as a crystal oscillator and the
like has been used to provide a stable internal clock. That 1s,
a stable reproduction 1s realized by using the frame pulses of
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2

a stable frequency generated based on the counts of the inter-
nal clock. However, for reception in the data communication

using a digital interface conforming to the IEEE1394 stan-
dards (referred to hereinafter as 13941/F), which has become
prevalent recently, the data synchronously transmitted with
the frame pulse from the transmitter side should be processed,
so that the frame pulse 1nside the recording and reproducing,
apparatus as the recerver side needs to be locked with the
frame pulse of the transmitter side. In this case, however, the
frequency of the internal frame pulse 1s expected to fluctuate
due to the phase difference between the frame pulse on the
transmitter side immediately after the start of reception and
the mternal frame pulse or due to jitter of the frame pulse
occurring when the source on the transmitter side 1s analog
and a special playback 1s performed. Since a PLL circuit 1s
used so as to always keep the number of clock pulses within
one frame constant, if the frequency of the frame pulse fluc-
tuates, jitter will occur 1n the pulse width of the system clock,
which 1n turn will cause fluctuations in the monitor output
picture or other turbulence. No particular consideration with
regard to this point was given by the previously proposed
recording and reproducing apparatus.

Further, other than there reasons, there 1s a possibility that
the frame length of the frame pulse may vary due to noises
etc., and due to synchronization fluctuations in the circuits. If
the number of clock pulses 1n one frame fluctuates, the syn-
chronism with the video data loses, causing disturbance inthe
output video data. The previously proposed recording and
reproducing apparatus 1s not the one which gives a particular
consideration to this problem.

The object of the present invention is to provide a recording,
and reproducing apparatus which, even when the synchro-
nism of the frame pulse becomes turbulent, can output normal
video data and always keeps the output video data 1n synchro-
nism and the clock frequency stable.

DISCLOSURE OF INVENTION

In order to solve the above problems, the present invention
adopts the following means:—

The first means resides 1n a recording and reproducing
apparatus for recording and reproducing video data, compris-
Ing: a memory; a writing means for writing video data into the
memory 1n accordance with the synchronizing signal and a
write reference clock signal 1n synchronization with the video
data; and a reading means for reading out the video data from
the memory 1n accordance with a synchronizing signal and a
stabilized read reference clock asynchronous with the write
clock, wherein the memory at least has a capacity of three
frames of video data and 1s provided with a page management
means for managing the frame pages of the memory, and the
reading means reads the video data, which has been written in
accordance with the page management means by the writing
means, 1n accordance with the mstructions for double reading
of the same frame and frame dropping ifrom the page man-
agement means.

The second means 1s characterized in that, 1n the first
means, the page management means includes: a detecting
means for detecting whether the frame length of the frame
pulse of video data falls within the designated range; and a
retaining means for performing control so that the writing to
the memory and the readout page are retained when the
detecting means detects the fact that the frame length falls out
of the predetermined range.

The third or the fourth means is characterized 1n that, in the
first or the second means respectively, the memory are used 1n
common for recording and reproduction. The fifth or the sixth
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means 1s characterized 1n that, 1n the first or the second means,
respectively, further comprising a means for recording a com-
pressed stream recerved by way of an interface (I/F) as being,
recording by a clock signal obtained base on the reference
clock signal 1n synchronism with the recerved data.

The seventh or the eighth means 1s characterized 1n that, in
the first or the second means, respectively at least one of the
readout reference clock signal and the synchronizing signal
used by the reading means 1s supplied from the outside of the
recording and reproducing apparatus.

The ninth or the tenth means 1s a video editing system
including a multiple number of recording and reproducing
apparatus defined as the above first or the second means,
respectively, and a video editing unit for editing the video data
read out from the memories of the multiple recording and
reproducing apparatus, and 1s characterized 1n that the same
reference clock signal and synchronizing signal are used in
common on the side of reading video data from the memories
so as to synchronize the output video picture from each
recording and reproducing apparatus with that from the oth-
ers.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram showing the configuration of a
recording and reproducing apparatus in accordance with the
first embodiment of the present invention.

FIG. 2 1s a diagram showing a memory configuration for
one frame 1n the standard mode 525/60 system.

FIG. 3 1s a diagram for explaining writing and reading
processes when the period of reading 1s shorter than that of
writing, in the case where a memory for two frames of video
data and a memory for three frames of video data are used.

FIG. 4 1s a diagram for explaining writing and reading
processes when the period of reading 1s longer than that of
writing, 1n the case where a memory for two frames of video
data and a memory for three frames of video data are used.

FIG. 5 1s a block diagram showing the detailed configura-
tion of an external input control circuit 28.

FIG. 6 1s a chart showing the processing procedures in an
external input control circuit 28.

FI1G. 7 1s a block diagram showing the configuration of a
video editing system in accordance with second embodiment
of the present invention.

FIG. 8 1s a block diagram showing the configuration of a
recording and reproducing apparatus according to the prior
art.

BEST MODE FOR CARRYING OUT TH.
INVENTION

(L]

To begin with, the first embodiment of the present mven-
tion will be described with reference to FIGS. 1 through 6.

FIG. 1 1s a block diagram showing the configuration of a
recording and reproducing apparatus in accordance with the
present embodiment. In this figure, 31 designates a 13941/F
processing circuit and 32 designates a multiplexer. Other
configurations correspond to those allotted with the same
reference numerals as 1n FIG. 8 so that description 1s omaitted.

In the present invention, in order to solve the above prob-
lems, writing of video data to and reading of 1t from shuifling
memory 6 are asynchronous to each other. In this case, there
occurs the problem that the data of one frame will mix with
that of an adjacent frame, so that the method of solving this
problem will be first explained.

First, explanation will be made on shuilling of video data.
Generally, an orthogonal transformation 1s performed 1n
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4

order to compress and record video data. To achieve this, 1n
order to reduce variations in the amount of information and
improve the compression eificiency, shuftling (rearrange-
ment of video data) 1s performed. On the contrary, when video
data 1s reproduced, after expansion and inverse orthogonal
transformation, deshuitling (rearrangement of video data in
the original order) 1s performed. These shuilling and deshut-
fling are as a whole referred to hereinbelow as shuifling
pProcess.

In order to simply efiect the aforementioned shuithing pro-
cess, a method (bank method) 1s used wherein, with two
memories each capable of storing one frame of video data
provided, data 1s written 1nto one of them while the previous
frame data 1s being read from the other 1n the order different
from that when the data was written in. However, convention-
ally the memory were high 1n price and the memory for two
frames needed for the above bank method was too large 1n
capacity and this method presented poor cost performance.
To solve this problem, a shuitling process using a memory for
one frame was used.

Next, with reference to FIG. 2 description will be made on
the method of a shuilling process using a memory for one
frame.

FIG. 2 1s a diagram showing a memory configuration for

one frame in the standard mode 525/60 system. In this figure,
51 designates a Y-signal DCT block, 52 a Cr-signal DCT

block, 53 a Cb-signal DCT block, 54 a macro block, 55 a
super block.

First, writing to the memory 1s performed by the smallest
units, called DCT blocks, each made up of eight samplings in
the horizontal direction and eight samplings in the vertical
direction. S1x DCT blocks, 1.e., four Y-signal DCT block 51,
one Cr-signal DCT block 52 and one Ch-signal DCT block 53
are grouped together to form one macro block 54. Further,
twenty-seven macro blocks 54 are grouped into one super
block 55. Written first 1s the super block 35 with hatching in
the drawing. That 1s, Y-signal OCT blocks 51, namely Y0 to
Y3, Cr-signal DCT block 52 and Cb-signal DCT block 53 are
written 1n order mentioned 1n units of macro block 54. When
five super blocks 55 each having O to 26 macro blocks 54 have
been written, the position of writing moves down to the super
block 55 1n the next row and starts therefrom.

Next, retrieval 1s performed by reading the data in the first
field, 240 alternate, horizontal lines and then reading the data
in the second field, similarly 240 alternate, horizontal lines.
The data of the next frame 1s written into the super block 55
from which the current data has been read out. Thus, the data
1s successively written into the blocks from which the current
data has been read out, to thereby realize the shullling process
with a memory for one frame.

Next, the phenomenon of mixture of one frame of data with
an adjacent frame of data in the shuitling processing using a
memory for one frame will be described.

When the period of reading 1s shorter than that of writing,
writing gradually fails to keep up with the pace of reading so
that data 1s read out from the super blocks 55 from which
writing has yet to be done, thus data having the data from the
previous frame mixed therein 1s read out. When the period of
reading 1s longer than that of writing, reading gradually fails
to keep up with the pace of writing so that data of the next
frame 1s written into the super blocks 35 from which reading
has yet to be done, thus data having the data for the next frame
mixed therein 1s read out.

Thus, 1n the case where a shuilling process 1s performed
using the memory for one frame, 1f the period of writing and
that of reading differ from each other, data mixture of adja-
cent frames occurs. Further, since the rule of address round-
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ing of writing/reading breaks down, there 1s a possibility that
restoration cannot be obtained unless address rounding 1s
reset, posing difficulties 1n using this method.

However, because of recent price reduction due to devel-
opment of memories into large capacities and mass produc-
tion, 1I an external memory 1s used, a multipurpose memory

has become advantageous 1n cost over a dedicated memory
for one frame. Use of a 16 Mbit DRAM makes 1t possible to

provide memory space for three frames even if the standard
mode 625/50 system, needing the largest amount of data for
one frame (4.75 Mbits),1s used. As a result, 1t becomes pos-
sible to use the atorementioned bank method. Next, a com-
parison will be made between a process of shuilling based on
the bank scheme using memory for two frames and that using,
memory for three frames, when the period of writing and that

of reading differ from each other.

Referring first to FIG. 3, the case where the period of
reading 1s shorter than that of writing will be described.

FIG. 3(a) shows the case using memory for two frames and
FIG. 3(b) shows the case using memory for three frames. X 1n
the drawings indicates the point (the ninth super block in the
standard mode 525/60 system) at which a sufficient enough
amount of data has been written 1n to start reading while
shuffling and reading 1s performed for the data which has
been written beyond the position X. Y 1n the drawings indi-
cates the end point of reading and 1f writing starts before this
point, the data will become mixed up. It 1s also assumed that
the first frame of the memory 1s A, the second frame 1s B and
the third frame 1s C.

In FIG. 3(a), since Al would be read out earlier before the
point X at which writing of Al 1s finished, B0 1s read twice.
Since writing of B1 starts before the point Y at which reading
01 B0 1s finished, the read out data 1s the mixture o1 B0 and B1.
Then, since reading of Al 1s performed but writing of A2
starts before the point Y at which reading A1 1s finished, the
read out data 1s the mixture of Al and A2. Similarly, for
reading of B1, the read out data 1s the mixture of B1 and B2,
and for reading of A2, the read out data 1s the mixture of A2
and A3. Then, for reading of B2, normal reading free from
data mixture can be restored since next writing of B3 does not
start by the point Y at which reading of B 1s finished.

In FIG. 3(b), since C0 would be read out earlier before the
point X at which writing of C0 1s finished, B0 1s read twice.
Since writing of Al starts after the end of writing of CO0, the
second reading ol B0 1s performed normally without any data
mixture, and no mixture of data will occur thereafter.

Therefore, when shuilling 1s performed using the memory
for two frames, mixed up data 1s read out from the frame
during the period in which reading and writing overlap.
Depending upon the phase difference between the period of
reading and the period of writing, mixed data portions and
normal data portions appear periodically. It should be noted
that, in this case, a time lag equivalent to two frames exists
within the data in the mixed data portion. When shuitling 1s
performed using the memory for three frames, no data mix-
ture will occur by reading appropriate data twice.

Referring first to FIG. 4, the case where the period of
reading 1s longer than that of writing will be described.

FI1G. 4(a) shows the case using memory for two frames and
FIG. 4(b) shows the case using memory for three frames. X 1n
the drawings indicates the point (the ninth super block in the
standard mode 525/60 system) at which a suificient enough
amount ol data has been written 1n to start reading while
shuifling. Reading 1s performed for the data which has been
written beyond the position X. Y in the drawings indicates the
end point of reading and 11 writing starts before this point, the
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data will become mixed up. It 1s also assumed that the first
frame of the memory 1s A, the second frame 1s B and the third
frame 1s C.

In FIG. 4(a), since writing of B1 starts before the pointY at
which reading of B0 1s finished, the read out data 1s the
mixture of B0 and B1. Then, since reading of Al 1s performed
but writing of A2 starts before the point Y, the read out data 1s
the mixture of A1 and A2. Similarly, for reading of B1, the
read out data 1s the mixture of B1 and B2, and for reading of
A2, theread out data 1s the mixture of A2 and A3. For the next
reading, since the start point of reading has passed by the
point X at which writing of A3 1s finished, A3 1s read out
without reading B2, whereby normal reading free from data
mixture 1s restored.

In FIG. 4(b), after reading, of B1, A2 1s read out without
reading C1 since the start point of reading has passed the point
X at which writing of A2 1s finished, whereby data free from
data mixture can be read out normally.

Therefore, when shuilling 1s performed using the memory
for two frames, mixed up data 1s read out from the frame
during the period in which reading and writing overlap.
Depending upon the phase difference between the period of
reading and the period of writing, mixed data portions and
normal data portions appear periodically. It should be noted
that, 1n this case, a time lag equivalent to two frames exists
within the data in the mixed data portion. When shuiiling 1s
performed using the memory for three frames, no data mix-
ture will occur by dropping approprate data.

As described above, when writing to and reading from the
shuffling memory are asynchronous, use of memory for three
frames makes 1t possible to perform a shuitling process with-
out any mixture of data.

Also 1n the atorementioned technology proposed by the
present applicant, when an external input video signal such as
a composite signal, etc., 1s recorded, writing the video data
into the shuitling memory and reading 1t therefrom are asyn-
chronous. Since this configuration also uses memory for three
frames for the same reason as above, the memory for three
frames can be used 1n common for recording and reproduc-
tion.

Next, recording and reproduction of the recording and
reproducing apparatus of the present embodiment using shui-
fling memory 6 for three frames will be described with refer-
ence to FIG. 1.

First, the recording operation of a composite signal, for
example, 1n this recording and reproducing apparatus will be
described.

To begin with, 1n control block 4, a synchronizing signal 1s
extracted at synchronization separator circuit 16 from the
input composite signal and supplied to vertical and horizontal
synchronization separator circuit 17. In vertical and horizon-
tal synchronization separator circuit 17, the synchronmizing
signal 1s separated 1nto the vertical synchronizing signal and
horizontal synchronizing signal. I/OPLL circuit 18, using the
horizontal synchronizing signal as a reference signal, forms
the 13.5 MHz clock signal which 1s recommended by the
International Telecommunication Union (ITU-R). This clock
signal 1s supplied to I/O control signal generator circuit 20 via
multiplexer 19. In I/O control signal generator circuit 20, an
I/O control signal 1s formed and supplied along with the 13.5
MHz clock signal to I/0 block 1.

The horizontal synchronizing signal 1s used in external
output control circuit 28 as a reference for generation of a
frame pulse as an external input synchronizing signal when
the frame length of the video signal 1s standard. When the
frame length of the video signal 1s of a non-standard fre-
quency, an mternal free-running synchromzing signal from a
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free-running counter 1s used as a reference to generate a frame
pulse. The generated frame pulse 1s supplied to phase com-
parator 29 via multiplexer 32.

In 13.5 MHz clock generator circuit 21, a clock signal of
13.5 MHz 1s formed and supplied to 4/1PLL circuit 22 and

DRPPLL circuit 26. In 4/1PLL circuit 22, the 13.5 MHz clock
signal 1s multiplied by 4 so as to create a 54 MHz clock signal

and this 1s supplied to frequency divider 23. In frequency

divider 23, the 54 MHz clock signal 1s divided by 3 so as to
create a 18 MHz clock signal and this 1s supplied to FP
counter 24 and VSP control signal generator circuit 25. In FP
counter 24, a frame pulse 1s generated based on the counts of
the 18 MHz clock signal, and 1s supplied to VSP control
signal generator circuit 25, phase comparator 29 and external
input control circuit 28. In phase comparator 29, the frame
pulse from FP counter 24 and the reference frame pulse input
via multiplexer 32 from external input control circuit 28 are
compared. The result 1s supplied to 13.5 MHz clock generator
circuit 21 so as to perform control the signals into phase. In
VSP control signal generator circuit 25, the 18 MHz clock
signal from frequency divider 23 and a VSP control signal
generated based on the frame pulse from FP counter 24 are
supplied along with the 18 MHz clock signal to VSP block 2.
In external input control circuit 28, a page control signal for

shuffling memory 6 and a masking signal are generated and
supplied to VSP block 2.

In DRPPLL circuit 26, the 13.5 MHz clock signal from
13.5 MHz clock generator circuit 21 1s multiplied by 31/10to
form a 41.85 MHz clock signal, which 1s supplied to DRP
control signal generator circuit 27. In DRP control signal
generator circuit 27, based on the 41.85 MHz clock signal, a
DRP control signal 1s generated, which 1s supplied together
with the 41.85 MHz clock signal to DRP block 3.

Next, 1n I/O block 1, the input composite signal 1s sampled
and digitized by input video signal processing circuit 5 and
turther shaped into luminance data Y and chrominance data
C. These signals are then written 1nto shuifling memory 6
based on the 13.5 MHz clock signal supplied from control
block 4 1n accordance with the page management from exter-
nal input control circuit 28.

In VSP block 2, based on the 18 MHz clock signal supplied
from control block 4, the video data 1s read out from shufiling
memory 6 1 accordance with the page management from
external input control circuit 28. The readout data 1s masked
in data masking circuit 30 1n accordance with the masking
signal from external input control circuit 28. Then the data 1s
data compressed through orthogonal transtformation circuit 7
and shaped 1nto video data of one picture frame by framing
circuit 8, which 1s written into P1'G memory 9 and added with
the parity.

In DRP block 3, the video data i1s read out from PTG
memory 9 based on the 41.85 MHz clock signal supplied
from control block 4 and subjected to predetermined coding
processes by encoder 10 and output to the recording head (not
shown).

Next, the playback operation of this recording and repro-
ducing apparatus will be described.

First, in control block 4 the 13.5 MHz clock signal gener-
ated from 13.5 MHz clock generator circuit 21 1s multiplied
by 31/10 1n DRPLL circuit 26 to form a 41.85 MHz clock
signal, which 1s supplied to DRP control signal generator
circuit 27. In DRP control signal generator circuit 27, based
on the 41.85 MHz clock signal, a DRP control signal is
generated and supplied together with the 41.85 MHz clock
signal to DRP block 3. In DRP control signal generator circuit
277, the capstan speed 1s controlled based on the pilot signal
supplied from the reproducing head (not show) via decoder
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11 and recorded on the tape. That 1s, this allows the playback
head to trace the recording track exactly, hence, 1t 1s possible
to reproduce the video data correctly.

The 13.5 MHz clock signal generated from 13.5 MHz
clock generator circuit 21 1s supplied to 4/1PLL circuit 22,
wherein the signal 1s multiplied by 4 so that a 54 MHz clock
signal 1s generated and supplied to frequency divider 23. In
frequency divider 23, the 54 MHz clock 1s divided by 3 to
generate a 18 MHz clock signal, which 1s supplied to FP to
counter 24 and VSP control signal generator circuit 25. In FP
counter 24, a frame pulse, based on the counts of the 18 MHz
clock signal, 1s generated and supplied to VSP control signal
generator circuit 235, In VSP control signal generator circuit
25, the 18 MHz clock signal from frequency divider 23 and
the VSP control signal generated based on the frame pulse

from FP counter 24 are supplied together with the 18 MHz
clock signal to VSP block 2.

In frequency divider 23, the 54 MHz clock signal 1s divided
by 4 1nto a 13.5 MHz clock signal, which 1s supplied via
multiplexer 19 to the I/O control signal generator circuit. In
the I/O control signal generator circuit, I/O control signal 1s

tformed and supplied together with 13.5 MHz clock signal to

I/0 block 1.

In DRP block 3, the video data reproduced by the playback
head (not shown) 1s supplied to decoder 11, where the data 1s
subjected to the predetermined decoding process, and the
decoded data 1s written into ECC memory 12 based on the
41.85 MHz clock signal from control block 4 whilst being
error-corrected.

In VSP block 2, the video data 1s read out from |
memory 12 based on the 18 MHz clock signal supplied 1
control block 4, and 1s supplied via deframing circuit 13 to
inverse orthogonal transformation circuit 14, where the data
1s subjected to the inverse orthogonal transformation based on
the VSP control signal, and 1s written based on the 18 MHz
clock signal into shuitling memory 6 so that one frame of
video data will be formed.

In I/O block 1, the video data 1s read out from shuilling
memory 6 based on the 13.5 MHz clock signal supplied from
control block 4 and 1s transformed 1nto the composite data
through output video signal processing circuit 15 based on
I/O control signal whilst being converted into analog form
and 1s output outside.

Next, description will be made on the case where monitor
output of the video data received 1n the data communications
using a 13941/F 1s performed 1n this recording and reproduc-
ing apparatus, 1 accordance with the standard frequency
composite signal which 1s mput externally.

First, in phase comparator 29, the 1394I/F transmission
side frame pulse supplied via 13941/F processing circuit 31 1s
supplied through multiplexer 32 and 1s compared with the
frame pulse from FP counter 24. The result 1s supplied to 13.5
MHz clock signal generator circuit 21 so as to perform control
the signals 1into phase.

Further, the synchronmizing signal 1s extracted from com-
posite signal input from the Video-In by synchronization
separator circuit 16 and 1s supplied to vertical and horizontal
synchronization separator circuit 17. In vertical and horizon-
tal synchronization separator circuit 17, the synchromzing
signal 1s separated 1nto the vertical synchronizing signal and
horizontal synchronizing signal. I/OPLL circuit 18, using the
horizontal synchronizing signal as a reference signal, forms
the 13.5 MHz clock signal, which 1s recommended by the
International Telecommunication Union (ITU-R). This signal
1s supplied to 1/0 control signal generator circuit 20 via mul-
tiplexer 19. In I/O control signal generator circuit 20, an I/O
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control signal 1s formed and supplied along with the 13.5
MHz clock signal to I/O block 1.

In VSP block 2, the input 13941/F received data 1s pro-
cessed through 13941/F processing circuit 31 based on the 18
MHz clock signal supplied from control block 4 and then the
data 1s temporarily written into ECC memory 12. Thereafiter,
the video data 1s read out 1n accordance with the VSP control
signal. The data passes through deframing circuit 13 and then
1s subjected to the inverse orthogonal transformation by
inverse orthogonal transformation circuit 14. Then the data 1s
written based on the 18 MHz clock signal into shuiihing
memory 6 1n accordance with the page management by exter-
nal input control circuit 28 so that video data of one picture
frame will be formed.

In I/0 block 1, based on the vertical synchronizing signal
supplied from vertical and horizontal synchronization sepa-
rator circuit 17, the video data 1s readout, in synchronism with
the 13.5 MHz clock signal supplied from control block 4,
from shuifling memory 6 1n accordance with the page man-
agement from external mput control circuit 28, the data 1s
shaped by output video signal processing circuit 135 into the
composite data based on the I/O control signal whilst being
converted 1into analog form and output outside.

In this operation, since writing to, based on the 18 MHz
clock signal, and reading from, based on the 13 MHz clock
signal, the shuiiling memory are asynchronous, there occur
double readings of the same frame and/or frame drops
because of the difference between the period of writing and
the period of reading as stated above. However, 1n the case
where the 13941/F received data 1s recorded onto the tape
whilst being monitor displayed, even though double readings
of the same frame and/or frame drops occur on the monitor
output side, correct data free from double readings of the

same frame and frame drops can be recorded on the tape since
the 41.85 MHz clock signal supplied to DRP block 3 1s locked

with the 13.5 MHz clock signal from 13.5 MHz clock gen-
erator circuit 21, which 1s based on the 18 MHz clock signal
tor preparing the frame pulse, hence will never become out of
phase.

In FIG. 1, the 13.5 MHz clock signal, being locked with the
horizontal synchronizing signal {from the external input com-
posite signal of the standard frequency, 1s used as an example
as the reference clock for reading the data from shufiling
memory 6. However, other than this, use of a crystal oscillator
of 13.5 MHz, generation of 13.5 MHz clock signal based on
the burst lock of the external input composite signal and other
methods also make it possible to provide a 13.5 MHz clock
signal enough precise and stable to achieve stable momnitor
video output.

Next, with reference to FIGS. 5 and 6, external input con-
trol circuit 28 will be described.

FIG. 5 15 a block diagram showing the detailed configura-
tion of external input control circuit 28.

In this figure, 41 designates a frame length determination
circuit, 42 a reference page generator circuit and 43 a multi-
plexer.

FIG. 6 1s a chart showing the processing procedures in
external input control circuit 28.

When the frame length of the frame pulse fluctuates due to
noises etc., and due to fluctuations of synchronism in the
circuits, page management of shuifling memory 6 1s per-
formed as follows. It should be noted that jitter of the frame
pulse at the time of signal reception and the like in the 13941/F
communication does not cause frame length variations since
the clock speed can be kept constant by PLL circuit.

Frame length determination circuit 41 detects the start of a
frame referring to the leading edge of the incoming frame
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pulse and determines the previous frame length. If the frame
length 1s longer than the predetermined length, or 1t it 1s
shorter than the predetermined length, an error flag 1s set.
Based on this error flag, reference page generator circuit 42
performs page management of shuifling memory 6. First, at
the time a frame starts, the page 1s defined. Then, only when
the previous determination of the frame length does not result
in error, the reference page 1s updated. If the determination
results 1n error, no reference page will be updated and the
current reference page 1s kept. This reference page 1s con-
trolled to be output by multiplexer 43 switching it from the
reference page on the recording side. Based on this reference
page, the writing page 1s set at the leading end of the frame
pulse by adding one to the reference page while the value of
the reference page as 1s set for the readout page at the leading
end of the external input synchronization.

In this way, the reference page 1s updated 1n synchroniza-
tion with the frame pulse, and writing 1s performed 1n syn-
chronization with the 18 MHz clock signal which 1s locked
with the frame pulse whereas readout 1s performed 1n syn-
chronization with the 13.5 MHz clock signal which 1s asyn-
chronous with the 18 MHz signal. Therefore, even 1f the

frequency of the frame pulse varies, 1t 1s possible to provide
monitor output of the video data free from tluctuations based
on the stable 13.5 MHz clock signal.

When a frame length anomaly has occurred, the writing/
readout page will be kept until the frame length reverts itself
to the normal or until one frame of video data becomes able to
be normally written into shuitling memory 6. Therefore, 1t 1s
possible to output normal video data only.

Next, the second embodiment of the present invention will
be described with reference to FIG. 7.

FIG. 7 1s a block diagram showing the configuration of a
video editing system mvolving a multiple number of record-
ing and reproducing apparatus according to the first embodi-
ment for reading out video signals from the recording and
reproducing apparatus to edit video data.

In this figure, 61 designates a video editing unit, 62, 63 and
64 designate, respectively, a recording and reproducing appa-
ratus A, recording and reproducing apparatus B and recording
and reproducing apparatus C 1n accordance with the this
embodiment.

First, a composite signal of the standard frequency 1s out-
put as a synchronizing signal from video editing unit 61 and
1s supplied to recording and reproducing apparatuses A62,
B63 and C64. When the playback operation 1s performed 1n
cach of recording and reproducing apparatuses A62, B63 and
C64, the reproduced video data i synchromism with the
vertical and horizontal synchromizing signal of the composite
signal input from video editing unit 61 1s output as a compos-
ite signal from each apparatus and supplied to video editing
umt 61. Since the playback video data outputs from the
recording and reproducing apparatuses A62, B63 and C64 are
synchronized, it 1s possible to relatively easily effect a variety
of video editing tasks. For example, when the video data from
recording and reproducing apparatus A62 and that from
recording and reproducing apparatus B63 need to be con-
nected, the video data can be switched by frame units, thus
cnabling smooth connection. Further, when, for example,
composition of the video data from recording and reproduc-
ing apparatus B63 and that from recording and reproducing
apparatus C64 1s carried out, 1t 1s possible to smoothly effect
the composite task of the video data since no synchronism
adjustment 1s needed.

Though the above description of the present video editing,
system was made on a case where three recording and repro-
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ducing apparatuses are used, the system can be applied to a
configuration including at least two.

Asdescribed above, 1n accordance with the invention of the
present embodiment, even 1 the frequency of the frame pulse
fluctuates during playback, it 1s possible to produce a monitor
output free from disturbance in accordance with the exter-
nally input, stable synchronizing signal and clock signal.

Further, use of the shuilling memory for three frames
makes 1t possible to avoid mixture of data within one frame,
and management of the frame pages makes it possible to
output a normal video data even 1f the frame length of the
frame pulse fluctuates.

Also 1 receiving and recording a compressed stream
through a 13941/F, use of the synchronizing signal synchro-
nized with the recerved data and the reterence clock signal on
the recording side makes it possible to perform normal
recording regardless of the momitor output even when the
frequency of the recerved frame pulse 1s disturbed.

Further, use of at least two sets of recording and reproduc-
ing apparatus according to the present embodiment and use of
the same synchronizing signal input to each enables output of

the playback video data from each apparatus 1n synchronism
with that of the others.

INDUSTRIAL APPLICABILITY

According to the first through the fourth means of the
present invention, since a stable readout reference clock sig-
nal 1s used to read out video data from the shuitling memory,
it 1s possible to reproduce the monitor output picture even 1f
jitter arises 1n the internal frame pulse, and furthermore, since
a shuilling memory for three frames 1s used, it 1s possible to
perform reproduction of data without any mixture of data in
cach frame. Further, even 1f the frame pulse fluctuates, man-
agement of the frame pages 1n the shuitling memory for three
frames by detecting fluctuations of the frame pulse makes 1t
possible to output normal video data, providing improved
quality of 1mage when the data 1s reproduced.

According to the fifth and the sixth means of the present

invention, since in receiving and recording of a compressed
stream, recording 1s performed 1n synchronism with the clock
signal based on the received frame pulse and areference clock
signal which 1s locked with the recetved frame pulse, 1t 1s
possible to perform normal recording and improve the quality
of the monitor output video picture even ii jitter arises 1n the
received frame pulse.

According to the seventh and the eighth means of the
present invention, since the video data can be output in syn-
chronism with the input synchromzing signal from without, 1t
1s possible to use a multiple number of the recording and
reproducing apparatus and impact the same synchromizing
signal.

According to the ninth and the tenth means of the present
invention, since the video data can be output 1n synchroniza-
tion with the mput synchronizing signal from without, use of
a multiple number of the recording and reproducing appara-
tus and imparting the same synchronizing signal make 1t
possible to synchronize the output video data of each with that
of the others and hence provide ease of performing video
editing tasks.

The mvention claimed 1s:

1. A recording and reproducing apparatus for recording and
reproducing video data, comprising:

a memory;
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a writing means for writing video data into the memory 1n
accordance with a synchronizing signal and a write ref-
erence clock signal 1n synchronization with the video
data; and

a reading means for reading out the video data from the
memory 1n accordance with a synchronizing signal and
a stabilized read reference clock asynchronous with a
write clock, wherein the memory at least has a capacity
of three frames of video data and 1s provided with a page
management means for managing iframe pages of the
memory, and the reading means reads the video data,
which has been written in accordance with the page
management means by the writing means, 1n accordance
with mstructions for double reading of the same frame
and frame dropping from the page management means.

2. The recording and reproducing apparatus according to
claim 1, wherein the page management means included: a
detecting means for detecting whether a frame length of a
frame pulse of video data falls within a designated range; and
a retaining means for performing control so that the writing to
the memory and a readout page are retained when the detect-
ing means detects that the frame length falls out of the pre-
determined range.

3. The recording and reproducing apparatus according to
claim 1, wherein the memory 1s used 1n common for record-
ing and reproducing.

4. The recording and reproducing apparatus according to
claim 2, wherein the memory 1s used 1n common for record-
ing and reproduction.

5. The recording and reproducing apparatus according to
claim 1, further comprising a means for recording a com-
pressed stream recerved by way of an interface (I/F) as being
recorded by a clock signal obtained based on the reference
clock signal in synchronism with received data.

6. The recording and reproducing apparatus according to
claim 2, further comprising a means for recording a com-
pressed stream recerved by way of an interface (I/F) as being
recorded by a clock signal obtained based on the reference
clock signal in synchronism with the received data.

7. The recording and reproducing apparatus according to
claim 1, wherein at least one of the readout reference clock
signal and the synchronizing signal used by the reading
means 1s supplied from the outside of the recording and
reproducing apparatus.

8. The recording and reproducing apparatus according to
claim 2, wherein at least one of the readout reference clock
signal and the synchronizing signal used by the reading
means 1s supplied from the outside of the recording and
reproducing apparatus.

9. A video editing system including a multiple number of
recording and reproducing apparatus according to claim 1
and a video editing unit for editing the video data read out
from the memories of the multiple recording and reproducing
apparatus, characterized in that a same reference clock signal
and synchronizing signal are used 1n common on the side of
reading video data from the memories so as to synchronize an
output video picture from each recording and reproducing
apparatus with that from the others.

10. A video editing system including a multiple number of
recording and reproducing apparatus according to claim 2
and a video editing unit for editing the video data read out
from the memories of the multiple recording and reproducing
apparatus, characterized in that a same reference clock signal
and synchronizing signal are used 1n common on the side of
reading video data from the memories so as to synchronize an
output video picture from each recording and reproducing
apparatus with that from the others.
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11. A recording and reproducing apparatus for recording

and reproducing video data, comprising:

a memory;

a writing means for writing video data into the memory in
accorvdance with a synchronizing signal and a write
reference clock signal in synchronization with the video
data; and

a reading means for reading out the video data from the
memory in accordance with a synchronizing signal and
a stabilized read rveference clock asynchronous with a
write clock, wherein the memory at least has a capacity
of three frames of video data and is provided with a page
management means for managing frame pages of the
memory, and the reading means reads the video data,
which has been written in accordance with the page
management means by the writing means, in accordance
with instructions for double veading of the same frame
or frame dropping from the page management means.

12. The recording and reproducing apparatus according to

claim 11, wherein the page management means includes:

a detecting means for detecting whether a frame length of

a frame pulse of video data falls within a designated
range; and

a retaining means for performing contvol so that the writ-

ing to the memory and a readout page are retained when
the detecting means detects that the frame length falls
out of the predetermined range.

13. The recording and reproducing apparatus according to
claim 11, wherein the memory is used in common for record-
ing and reproducing.

14. The recording and reproducing apparatus according to
claim 12, wherein the memory is used in common for vecord-
ing and reproduction.

13. The recording and veproducing apparatus accovding to
claim 11, further comprising a means for recorvding a com-
pressed stream received by way of an interface (I/F’) as being

14

recovded by a clock signal obtained based on the veference
clock signal in synchronism with received data.

16. The recording and reproducing apparatus according to
claim 12, further comprising a means for recording a com-

5 pressed stream received by way of an interface (I/FF) as being

recovded by a clock signal obtained based on the reference
clock signal in synchronism with the received data.

17. The recording and reproducing apparatus according to
claim 11, wherein at least one of the readout reference clock

10 signal and the synchronizing signal used by the reading

means is supplied from the outside of the vecording and vepro-
ducing apparatus.

18. The recording and reproducing apparatus according to
claim 12, wherein at least one of the readout veference clock

15 signal and the synchronizing signal used by the reading

means is supplied from the outside of the recording and repro-
ducing apparatus.

19. A video editing system including a multiple number of
recording and veproducing apparatus accovding to claim 11

20 and a video editing unit for editing the video data vead out

25

from the memories of the multiple vecording and reproducing

apparatus, wherein a same rveference clock signal and syn-
chronizing signal are used in common on the side of reading
video data from the memories so as to synchronize an output
video picture from each vecording and reproducing apparatus
with that from the others.

20. A video editing system including a multiple number of
recording and reproducing apparatus according to claim 12
and a video editing unit for editing the video data read out

30 from the memories of the multiple recovding and reproducing

35

apparatus, wherein a same reference clock signal and syn-
chronizing signal are used in common on the side of reading
video data from the memories so as to synchronize an output

video picture from each vecording and reproducing apparatus
with that from the others.
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