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(57) ABSTRACT 

An apparatus and method for controlling recording and 
reproduction in a video cassette tape recorder are disclosed 
apparatus is capable of, in a recording mode, separating spe 
cific data for speed-Varied reproduction from compressed 
digital video signals, recording them on designated tracks, 
recording position information of the designated tracks on a 
control track by an index head or recording position informa 
tion of recording position-synchronized blocks at the starting 
portions of the designated tracks recorded with the specific 
data, and in a speed-varied reproduction mode, controlling a 
capstan servo speed so as to maintain the travel of a magnetic 
tape at a normal speed and periodically or non-periodically 
accelerate or decelerate it where specific data for varied 
speed have been recorded periodically or non-periodically on 
predetermined portions of tracks, thereby making heads 
travel repeatedly at the normal speed and the high speed and 
thereby detect continuously the specific tracks for varied 
speed. A repeatability of reproduced video at a varied speed is 
obtained without any deterioration in picture quality, because 
of recording of the specific data for speed-varied reproduction 
and the continuous detection of the specific data in the speed 
varied reproduction. Apparatus and method for controlling 
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recording and/or reproduction of digital signals to and/or 
from a digital storage medium, are discussed. According to an 
embodiment, receiving the digital data, the digital data 
including video data compressed as at least one of intra 
frame and predictive frame, stuffing data, synchronous sig 
mals, identification signals, and relative position information 
associated with an I-frame, detecting the synchronous sig 
inals and the identification signals for decoding the video 
data, obtaining the video data from the digital data by remov 

ing the stuffing data based on Stuffing code information, deter 
mining a position associated with the I-frame by using the 
relative position information, determining whether a speed 
varied reproduction mode is selected and reproducing the 
video data based on the determined position associated with 
the I-frame, the synchronous signals, the identification sig 
mals, and a result of the step of determining whether the 
speed-varied reproduction mode is selected. 

5 Claims, 10 Drawing Sheets 
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APPARATUS AND METHOD FOR 
RECORDING OR REPRODUCING DIGITAL 

DATAUSING SPEED INFORMATION 

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. 

RELATED APPLICATION 

The present application is a Continuation Application of 
Reissue application Ser: No. 1 1/798,311 filed May 1 1, 2007, 
now U.S. Pat. No. Re. 41,611, which is a Continuation Appli 
cation of Reissue application Ser: No. 1 1/344,605 filed on 
Feb. 1, 2006 (now RE4 1,042), which is a Continuation Appli 
cation of Reissue application Ser: No. 10/883, 196 filed Jul. I, 
2004 (now RE41, 125), which is a Continuation Application of 
Reissue Patent Re 38,868 (application Ser: No. 09/118,824 
filed on Jul. 20, 1998) issued Nov. 8, 2005, which is a Reissue 
of U.S. Pat. No. 5,587,789 issued on Dec. 24, 1996, for which 
priority is claimed under 35 U.S.C. SI 20. The present appli 
cation also claims priority of Application No. 6441/1993 filed 
in Republic of Korea on Apr. 16, 1993 under 35 U.S.C. S I 19. 
The entire contents of all are hereby incorporated by refer 
ence. Note: More than one reissue application has been filed 
for the reissue of U.S. Pat. No. 5,587,789. The reissue appli 
cations are application Ser: Nos. 09/118,824; 10/883, 196; 
1 1/344,605; 1 1/806,513; 1 1/902,928; 1 1/798,31 1: 12/411, 
333 and 12/411,339. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a circuit device and 

method for controlling recording and reproduction in a digital 
cassette tape recorder, and to an apparatus and method for 
recording or reproducing digital data to or from a digital 
storage medium using speed information and relative posi 
tion information. 

2. Description of the Background Art 
For analog/digital conversion for converting an analog 

Video signal into a digital video signal and linear quantiza 
tion, a signal transmission rate of about 100 Mega bits per 
second is typically required in the case of a normal TV broad 
cast signal such as NTSC, SECAM and PAL signals. On the 
other hand, a high definition TV (HDTV) signal with higher 
resolution than that of the normal TV broadcast signal 
requires a signal transmission rate higher than 100 Megabits. 

For achieving data transmission in a limited transmission 
band, digitalized video signals should be transmitted in the 
form compressed in accordance with the video data compres 
Sion-technique. In the case of digital cassette tape recorders 
(digital VCRs) having a limitation on record bandwidth, sig 
nals recorded on a magnetic tape may be digital normal TV 
signals having the form of compressed signals or digital 
HDTV signals having the form of compressed signals. 

Referring to FIG. 1, there is illustrated a conventional 
recording circuit for such a digital VCR) video recorder. 
Here, a digital VCR as One example of a digital video recorder 
is discussed. As shown in FIG. 1, the recording circuit 
includes an interface 1 for converting a compressed digital 
Video signal into a signal having the recordable form, an 
interleaving and channel-dividing circuit 2 for interleaving an 
output V1 from the interface 1 in a predetermined form to 
reduce burst error and channel-dividing it to be matched with 
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2 
the Zero bandwidth of a recording channel, recording format 
ters 3A and 3B for respectively converting outputs V2 and V3 
of the interleaving and channel-dividing circuit 2 to record 
formats each including a synchronous signal, an identifica 
tion signal and redundancy bits for error correction codes, 
channel modulators 4A and 4B for modulating outputs V4 
and V5 of the recording formatters 3A and 3B, respectively, 
recording amplifiers 5A and 5B for amplifying outputs V6 
and V7 of the channel modulators 4A and 4B, respectively, a 
drum pulse generator 7 for outputting two pulses at every 
rotation of a head drum 6 caused by driving a drum motor M1, 
and switches SW1 and SW2 for performing their switching 
operations based on an output SWP from the drum pulse 
generator 7 to selectively transmit outputs V8 and V9 of the 
recording amplifiers 5A and 5B to heads HD1 (or HD3) and 
HD2 (or HD4), respectively. In FIG. 1, the reference numeral 
8 denotes a guide pin, 10 a pinch roller, and 9 a capstan 
adapted to be rotated by a capstan motor M2. 

FIG. 2 is a block diagram illustrating a conventional repro 
duction circuit for the digital VCR recorder. As shown in 
FIG. 2, the reproduction circuit includes reproduction ampli 
fiers 11A and 11B for receiving outputs from selected heads 
HD1 (or HD3) and HD2 (or HD4)mounted on the head drum 
6 via the Switches SW1 and SW2 Switched inaccordance with 
the output SWP from the drum pulse generator 7 and ampli 
fying them, respectively, equalizers 12A and 12B for com 
pensating distortions of frequency characteristics of outputs 
V10 and V11 of the reproduction amplifiers 11A and 11B, 
respectively, channel demodulators 13A and 13B for 
demodulating outputs V12 and V13 of the equalizers 12A and 
12B, respectively, Sync-detecting and error-correcting cir 
cuits 14A and 14B for detecting synchronous signals SYNC 
added in a recorded signal from the outputs V14 and V15 of 
the channel demodulators 13A and 13B and correcting errors 
of the outputs V14 and V15, respectively, deinterleaving cir 
cuits 15A and 15B for deinterleaving outputs V16 and V17 of 
the Sync-detecting and error-correcting circuits 14A and 14B 
into the original signal form, respectively, a deformatter 16 
for recovering outputs V18 and V19 of the deinterleaving 
circuits 15A and 15B to the original signal format, and an 
interface 17 for converting an output V20 of the deformatter 
16 into a reproduced digital signal Vo and outputting it. 
Now, operations of the conventional circuits will be 

described in conjunction with FIGS. 1 to 6. 
First, in a recording mode, a compressed HDTV signal or 

compressed normal TV signal is applied to the interface 1 
which, in turn, converts the received signal into a signal V1 
capable of being recorded and reproduced. The signal V1 is 
then interleaved into a predetermined form to reduce burst 
errors in the interleaving and channel-dividing circuit 2 
which, in turn, outputs signals V2 and V3 channel-divided so 
as to be matched with the bandwidth of the recording channel. 
The outputs V2 and V3 from the interleaving and channel 

dividing circuit 2 are applied to the recording formatters 3A 
and 3B and then added with synchronous signals SYNC, 
identification signals ID and redundancy bits for error correc 
tion codes ECC in the recording formatters 3A and 3B. 
Resultant signals from the recording formatters 3A and 3B 
are then received in the channel modulators 4A and 4B which, 
in turn, output signals V6 and V7 matched with a predeter 
mined recording format, respectively. The outputs V6 and V7 
from the channel modulators 4A and 4B are applied to the 
recording amplifiers 5A and 5B which, in turn, amplify them, 
respectively. 

Outputs V8 and V9 from the recording amplifiers 5A and 
5B are applied to selected heads HD1 (or HD3) and HD2 (or 
HD4) via the switches SW1 and SW2 switched by the output 
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SWP from the drum pulse generator 7, so that they are 
recorded on a magnetic tape recording medium in a record 
ing format shown in FIG. 3. 

In this case, the drum pulse generator 7 generates two 
pulses at every rotation of the head drum 6 driven by the drum 
motor M1. 

Meanwhile, frames have a mixed form of intra-frames 
(I-frames) able to be independently decoded and predictive 
frames (P-frames) compressed by moving information of 
previous screen and unable to be independently decoded, in 
accordance with a video compression system for HDTV sig 
nals or an MPEG (Moving Picture Experts Group) system. 
Bitrate generated in each frame is non-uniform, as shown in 
FIG.S. 

In a reproduction mode, the magnetic tape travels by the 
rotation of the capstan 9 caused by the capstan motor M2 
while being in contact with the head drum 6 rotating by the 
driving force of the drum motor M1. At this time, the heads 
HD1 (or HD3) and HD2 (or HD4) detect signals on the 
magnetic tape and send them to the reproduction amplifiers 
11A and 11B via the switches SW3 and SW4 switched by the 
output SWP of the drum pulse generator 7, respectively. 
The signals received in the reproduction amplifiers 11A 

and 11B are amplified to a predetermined level and then sent 
to the equalizers 12A and 12B which, in turn, output signals 
V12 and V13 having compensated frequency characteristics, 
respectively. The signals V12 and V13 from the equalizers 
12A and 12B are then applied to the channel demodulators 
13A and 13B, respectively, so as to be demodulated. Outputs 
V14 and V15 from the channel demodulators 13A and 13B 
are received in the Sync-detecting and error-correcting cir 
cuits 14A and 14B which, in turn, detect respectively syn 
chronous signals SYNC and identification signals ID from 
synchronous block of the received signals and remove error 
components included in the data. 

Outputs V16 and V17 from the sync-detecting and error 
correcting circuits 14A and 14B are applied to the deinter 
leaving circuit 15A and 15B which, in turn, deinterleave the 
signals V16 and V17 and thereby generate signals V18 and 
V19 having the original signal forms, respectively. The sig 
nals V18 and V19 are received in the deformatter 16 and 
thereby converted to the format having the signal form prior 
to recording. Signal V20 from the deformatter 16 is applied to 
the interface 17 which, in turn, generates a reproduced digital 
signal Vo. 

In a speed-varied reproduction, the rotation speed of the 
head drum 6 is kept constant while the travel of the magnetic 
tape is accelerated. As a result, the heads HD1 to HD4 travel 
across tracks on the magnetic tape. The trace of the heads is 
shown in FIG. 3. Consequently, the detected signals have a 
discontinuous data form, namely, data burst with a magnitude 
inversely proportional to the travel speed of the magnetic 
tape. 

In the case of existing analog VCRs video recorders, data 
of one field are recorded in one track in the reproduction 
order. Accordingly, regions on tracks from which data are 
detected in the speed-varied reproduction mode are directly 
associated with reproduction regions of a corresponding 
screen. Therefore, video reproduction in the speed-varied 
mode is possible even when a noise bar is generated due to 
data detected on an adjacent track. 

In the case of existing digital VCRs video recorders, 
however, data of one field are recorded in a plurality of tracks, 
as shown in FIG. 3. As a result, reproduction bursts on adja 
cent tracks have no relation with the reproduction order. In 
this case, therefore, a frame memory and an addressing pro 
cess for rearranging data detected are needed. Furthermore, 
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4 
there is a problem of an inevitable mosaic-shaped distortion 
of Small segments due to discontinuous detection of data 
bursts. 

For a video reproduction in the existing digital VCRs 
video recorders, data bursts detected should be independently 
decoded. However, these data bursts include unrecoverable 
other data on the screen or unrecoverable previous screen 
data, because the data bursts have the digital form compressed 
using the correlation between signals that may be the impor 
tant factor of adversely affecting the picture quality in repro 
duction. The unrecoverable data can not be decoded and 
thereby reproduced in the form of videos. In particular 
Further, such a problem becomes more frequent in the case of 
data obtained from thea video compression system such as 
the for example, variable length coding involving non-uni 
form data lengths. 

In other words Moreover, although data bursts detected 
from tracks on which data of the 0-th I-frame, the n-th 
I-frame, the 2n-th I-frame... are recorded can be constructed 
to a video, data bursts detected from tracks on which data of 
P-frames are recorded can not be constructed to a video. 

SUMMARY OF THE INVENTION 

Therefore, an object of the invention is to provide an appa 
ratus and method for controlling recording and reproduction 
in a digital VCR) video recorder capable of, in a recording 
mode, extracting independently-decodable data, namely, 
intra-frames from digital signals having a compressed form 
So as to record them on tracks designated with respect to a 
number of different tape speeds and, in a speed-Varied 
reproduction mode, repeatedly performing a normal-speed 
travel and a high-speed travel of a magnetic tape digital 
recording medium so as to detect specific data for speed 
varied reproduction periodically or non-periodically 
recorded on tracks of the magnetic tape, thereby reproducing 
Videos with improved picture quality. 
Another object of the invention is to provide an apparatus 

and method for controlling recording and reproduction of 
digital data, which address the above noted limitations and 
Other limitations associated with the related art. 
Another object of the invention is to provide an apparatus 

and method for recording and reproducing digital data to and 
from a digital storage medium in an effective manner: 

In accordance with an embodiment of the present inven 
tion, this object can be accomplished by providing there is 
provided an apparatus for controlling recording and repro 
duction in a digital videocassette tape recorder comprising: 
a frame extracting means unit for buffering and amplifying 
compressed digital data input, and extracting specific data for 
a speed-varied reproduction from the compressed digital 
data; a frame recording position controlling means unit for 
calculating the number of tracks for the compressed digital 
data, selectively outputting a buffered and amplified output 
and the extracted specific data from said the frame extract 
ing means unit, and outputting a multiplexingtiming signal; 
a frame position information recording means unit for 
recording position information of tracks for a speed-varied 
reproduction and index information on a magnetic tape 
recording medium, based on the multiplexing timing signal; a 
digital recording means for recording the digital signals 
including the index information on the magnetic tape 
recording medium; a digital reproduction means for repro 
ducing the digital signals recorded on the magnetic tape 
recording medium; a frame position information detecting 
means unit for detecting position information of specific 

tracks for the speed-varied reproduction and an index infor 
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mation tape speed controlling means unit for controlling 
the speed of a capstan motor, based on the detected index 
information and position information of the specific tracks; 
and a frame removing means for receiving therein the out 
put from the digital reproduction means unit and removing 
unnecessary bit streams from the specific data. 

In accordance with another embodiment of the invention, 
there is provided a method for processing digital data, the 
method performed by at least One device and comprising: 
receiving the digital data, wherein the digital data includes 
video data compressed as at least one of intra-frame and 
predictive frame, stuffing data capable of being detected and 
removed, synchronous signals, identification signals, and at 
least One relative position information associated with an 
I-frame, wherein the relative position information indicates 
position information associated with the I-frame relative to 
position information associated with a current frame, detect 
ing the synchronous signals and the identification signals for 
decoding the video data, obtaining the video data from the 
digital data by removing the stuffing data based on stuffing 
code information, determining a position associated with the 
I-frame by using the relative position information, determin 
ing whether a speed-varied reproduction mode is selected for 
reproduction of the video data in a varied speed and repro 
ducing the video data based on the determined position asso 
ciated with the I-frame, the synchronous signals, the identi 
fication signals, and a result of the step of determining 
whether the speed-varied reproduction mode is selected. 

Further scope of applicability of the present invention will 
become apparent from the detailed description given herein 
after. However, it should be understood that the detailed 
description and specific examples, while indicating preferred 
embodiments of the invention, are given by way of illustration 
only, since various changes and modifications within the 
spirit and scope of the invention will become apparent to 
those skilled in the art from this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects, features and advantages of the 
invention will become more apparent upon a reading of the 
following detailed specification and drawings which are 
given by way of illustration only, and thus are not limitative of 
the present invention, in which: 

FIG. 1 is a block diagram of a conventional recording 
circuit for a digital VCR) video recorder; 

FIG. 2 is a block diagram of a conventional reproduction 
circuit for a digital VCR) video recorder; 
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FIG. 3 is a schematic view illustrating recording tracks of 50 
a magnetic tape recording medium and a trace of heads 
travelling traveling in a speed-varied reproduction mode in 
accordance with the conventional art; 

FIG. 4 is a schematic view illustrating a correlation among 
frames in accordance with a video compression system; 

FIG. 5 is a schematic view illustrating an encoded bit 
Stream; 

FIG. 6 is a schematic view illustrating synchronous blocks 
of a video signal for recording and reproduction; 

FIG. 7 is a block diagram of a recording control circuit for 
a digital VCR) video recorderinaccordance with an embodi 
ment of the present invention; 

FIG. 8 is a block diagram of a reproduction control circuit 
for a digital VCR) video recorder in accordance with an 
embodiment of the present invention; 

FIG. 9 is a schematic view illustrating recording tracks in 
accordance with an embodiment of the present invention; 
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FIGS. 10A to 10D are waveform diagrams of signals gen 

erated in recording position control in accordance with an 
embodiment of the present invention; 

FIG. 11 is a schematic view illustrating recording position 
synchronized blocks in accordance with an embodiment of 
the present invention; 

FIG. 12 is a flow chart illustrating a frame detection pro 
cedure in accordance with an embodiment of the present 
invention; 

FIGS. 13A to 13C illustrate a capstan servo speed control 
in accordance with an embodiment of the present invention; 
and 

FIGS. 14A to 14D are waveform diagrams of signals gen 
erated inframe removal in accordance with an embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIGS. 7 and 8, there is illustrated an apparatus 
for controlling recording and reproduction to and from a 
digital storage medium in a digital VCR) video recorder in 
accordance with an embodiment of the present invention. An 
example of the digital video recorder is a digital VCR. 

FIG. 7 is a block diagram illustrating a recording control 
circuit device for a digital VCR) video recorder in accor 
dance with the present invention. As shown in FIG. 7, the 
recording control circuit device includes a frame extracting 
unit 20 for buffering and amplifying an output signal V1, 
namely, compressed digital data, of an interface 1, and 
extracting specific data for speed-varied reproduction from 
the received signal V1, a frame recording position controlling 
unit 21 for selectively outputting an output V22 of the frame 
extracting unit 20 obtained after the buffering and amplifying 
operations and the extracted specific data V23, and outputting 
a multiplexing timing signal V27", a frame position informa 
tion recording unit 19 for recording track position informa 
tion and index information for speed-Varied reproduction on 
a magnetic tape digital recording medium, based on the 
multiplexing timing signal V27", and a digital recording unit 
for recording the digital data including the index information 
on the magnetic tape digital recording medium. 

In similar to the conventional case, the digital recording 
unit 18 includes an interleaving and channel-dividing circuit 
2, recording formatters 3A and 3B, channel modulators 4A 
and 4B, recording amplifiers 5A and 5B, a head drum 6 
equipped with heads HD1 to HD4, a drum pulse generator 7 
and switches SW1 and SW2. With this construction, the digi 
tal recording unit 18 records digital signals including index 
signals on the magnetic tape. For simplicity of the descrip 
tion, the description concerning the digital recording unit 18 
will be omitted. 
The frame extracting unit 20 includes a buffer 22 adapted to 

buffer the output signal V1 of the interface 1 and thereby 
amplify it to a predetermined level, a frame detector 24 
adapted to detect specific data corresponding to an 
intraframe, and a frame memory 23 adapted to store the 
detected specific data. 
The frame recording position controlling unit 21 includes a 

track number calculator 28 adapted to calculate the number of 
tracks, a multiplexing timing generator 27 adapted to operate 
an output SWP of the drum pulse generator 7 and thereby 
generate a multiplexing timing signal V27, a bit stuffing cir 
cuit adapted to make the output signal V23 of the frame 
memory 23 have a constant data length when the output signal 
V23 is at an underflow state, and a multiplexer 25 adapted to 
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multiplex the output signals V22 and V23 of the frame 
extracting unit 20 and thereby output a signal V25. 
On the other hand, the frame position information record 

ing unit 19 includes a frame position recorder 29 adapted to 
receive the multiplexing timing signal V27 from the frame 
recording position controlling unit 21 and record, on the 
leading portion of a track for varied speed, position informa 
tion of a next track for speed change, and an index signal 
recorder 30 adapted to record index information of a track to 
be scanned by an index head 31. 

In FIG. 7, the reference numeral 8 denotes a guide pin, 9a 
capstan engaged with a pinch roller 10, M1 a drum motor, and 
M2 a capstan motor. 

FIG. 8 is a block diagram illustrating a reproduction circuit 
device in accordance with the present invention. As shown in 
FIG. 8, the reproduction circuit includes a digital reproduc 
tion unit 32 for reproducing compressed digital data recorded 
on the a storage medium, for example a magnetic tape, a 
frame position information detecting unit 33 for detecting 
indexinformation from the magnetic tape and detecting infor 
mation indicative of the position of a specific track, a tape 
speed controlling unit 34 for controlling the speed of the 
capstan motor M2, and a frame removing unit 35 for a 
removing specific data for speed-varied reproduction during 
a reproduction at a constant speed. 
The digital reproduction unit 32 includes the head drum 6 

equipped with the heads HD1 to HD4, the drum pulse gen 
erator 7, switches SW3 and SW4, reproduction amplifiers 
11A and 11B, equalizers 12A and 12B, channel demodulators 
13A and 13B, and Sync-detecting and error-correcting circuit 
14A and 14.B. This construction of the digital reproduction 
unit 32 is similar to that of the conventional digital reproduc 
tion unit shown in FIG. 2. Therefore, the detailed description 
concerning the digital reproduction unit 32 will be omitted for 
simplicity of the description. 
The frame position information detecting unit 33 includes 

an index signal detector 36 adapted to detect index informa 
tion from the storage medium, a recording position-synchro 
nized block detector 40 adapted to detect, from the outputs 
V16 and V17 of the sync-detecting and error-correcting units 
14A and 14B, position information of a specific track includ 
ing specific data recorded, and a recording position decoder 
39 adapted to decode the detected position information. 

The tape speed controlling unit 34 includes a capstan 
servo-speed calculating circuit 38 adapted to operate outputs 
V36 and V39 of the frame position frame detecting unit 33, 
and a drive signal generator 37 adapted to generate a drive 
signal V37 for controlling the speed of the capstan motor M2. 

Finally, the frame removing unit 35 includes a frame 
removal timing generator 41 adapted to operate an output of 
the drum pulse generator 7 and outputs V36 and V39' of the 
frame position information detecting unit 33 and thereby 
generate a timing signal for removing specific data for speed 
varied reproduction, a stuffing bit-detecting and removing 
circuit 42 adapted to detect and remove a stuffing bit added for 
preventing generation of the underflow of the frame memory 
23, and a deformatter 16 adapted to convert an output of the 
digital reproduction unit 32 to the format having the signal 
form prior to recording. 

Operations of the apparatus for controlling recording and 
reproduction in the a recording/reproducing device, for 
example, a digital VCR in accordance with an embodiment of 
the present invention will be described, in conjunction with 
FIGS. 4 to 14. 

First, in a recording mode, an input signal Vi Such as a 
compressed HDTV signal or compressed normal TV signal is 
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8 
applied to the interface 1 which, in turn, converts the received 
signal into a signal V1 having the form capable of being 
recorded and reproduced. 
The signal V1 from the interface 1 is then applied to the 

frame extracting unit 20. In the frame extracting unit 20, the 
received signal V1 is buffered and amplified by the buffer 22. 
By the buffering and amplifying operations, the signal V1 is 
delayed for a predetermined time. The frame detector 24 
detects compressed I-frames repeated at intervals of n frames, 
from a bit stream encoded to have frames with different 
compressed bit lengths. The frame memory 23 stores data of 
the detected I-frames. 

In other words, compressed digital data of the I-frames 
repeatedly present at intervals of n frames are separated from 
the encoded bit stream shown in FIG. 4 and then duplicatively 
recorded on a specific track because they can be indepen 
dently decoded. A write enable signal W/E of high level is 
applied to the frame memory 23 only for the period of detect 
ing I-frames from the encoded bit stream by the frame detec 
tor 24. As a result, the frame memory 23 can store only the 
compressed video data of the I-frames. 

This procedure for detecting I-frames will be described in 
detail, in conjunction with FIG. 12. An input bit stream is 
received in the frame detector 24 and then decoded. The 
frame detector 24 detects a frame mark code from a header of 
each frame in the bit stream. When the frame mark code is 
detected, an increment in frame counted value is carried out. 
If I-frames are presentatintervals ofnframes, it is determined 
whether the number of counted frames equals a multiple of n 
(i.e., kn, where k=0,1,2,...). When the (nk)th is detected, 
a write enable signal W/E of high level is applied to the frame 
memory 23, thereby enabling compressed digital data bits of 
a corresponding I-frame to be stored. When a next frame mark 
code is detected, a write enable signal W/E of low level is 
applied to the frame memory 23. As a result, it is possible to 
prevent frames of the frame bit stream other than I-frames 
from being stored. 
The frame recording position controlling unit 21 sends 

selectively I-frame data V23 and record data V22 outputted 
from the frame extracting unit 20 to the digital recording unit 
18 at a predetermined timing. Accordingly, a recording for 
mat shown in FIG. 9 is formed in the digital recording unit 18. 
On the other hand, since the lengths of compressed data of 

frames are non-uniform, the frame memory 23 may encounter 
an underflow phenomenon that data stored in the frame 
memory 23 at the moment an I-frame is recorded in the frame 
memory 23 is insufficient or an overflow phenomenon that 
data stored in the frame memory 23 prior to recording of an 
I-frame is full. 

This will be descried in detail. Assuming that the average 
bit rate of input data received in the interface 1 is R and the 
size of regions of the input data occupied by I-frames is C, the 
average bit rate of data to be recorded is expressed by R+C.R. 
This average bit rate of data is calculated in the track number 
calculator 28. In this case, C. can be calculated from Othe 
number of tracks i for I-frames, the number of tracks for 
P-frames. Here, the number of tracks, i, is generally deter 
mined by the average bit rate of I-frames. 
The multiplexing timing generator 27 operates an output 

V28 of the track number calculator 28 which calculates the 
number of I-frame tracks, i, and the number of P-frame tracks, 
j. The multiplexing timing generator 27 also operates the 
output SWP of the drum pulse generator 7. By these opera 
tions, a reference pulse is calculated. One pulse of the output 
SWP of the drumpulse generator 7 corresponds to a recording 
period for one track in a case of recording one-channel data 
and to a recording period for two tracks in a case of recording 
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two-channel data. Accordingly, the multiplexing timing gen 
erator 27 outputs a switching signal V27 enabling the multi 
plexer 25 to selectively output data V23 for double speed 
stored in the frame memory 23 and normally-recorded data 
(FIG.10B) buffered and amplified by the buffer 22, as shown 
in FIG. 10D. 

In the output V22 from the buffer 22 shown in FIG. 10B. At 
represents the period for delaying outputting of I-frames 
present between the first recording track and a predetermined 
track so as to prevent an underflow phenomenon. In the worst 
case where an underflow phenomenon occurred in the frame 
memory 23, the bit stuffing unit 26 performs a bit stuffing 
operation for adding, to data of I-frames, escape synchronous 
codes and dummy bits capable of being detected in reproduc 
tion, so as to generate data having a constant length. On the 
other hand, where an overflow phenomenon occurred in the 
frame memory 23, a write enable signal W/E of low level is 
applied from the frame detector 24 to the frame memory 23 
for a predetermined period. 

In the frame position information recording unit 19, the 
frame position recorder 29 and the index signal recorder 30 
receive the output V27 from the multiplexing timing signal 
generator 27 of the frame recording position controlling unit 
21. The frame position recorder 29 outputs information V29 
based on its frame position discrimination to the recording 
formatters 3A and 3B. Based on the information V29, the 
recording formatters 3A and 3B form a synchronous block 
including information indicative of the position of a track 
including a next I-frame recorded, in each video data region. 
The recording formatters 3A and 3B also record the recording 
position information in the first synchronous block recording 
position of the tracks including I-frames recorded, as shown 
in FIG.9. Here, the recording position information represents 
the code converted from the number of tracks present 
between the track including the current I-frame recorded and 
the track including the next I-frame recorded, as shown in 
FIG 11. 
On the other hand, the index signal recorder 30 outputs 

index information V30, namely, a pulse indicative of whether 
an I-frame has been recorded or not, to the index head 31 
which, in turn, records the index information V30 on a control 
track. 

The above-mentioned overall operations will be described 
in detail. As the head drum 6 carrying the heads HD1 to HD4 
is rotated by the driving force of the drum motor M1 while the 
magnetic tape engaged between the capstan 9 and the pinch 
roller 10 is fed by the driving force of the capstan motor M2, 
the interface 1 receiving the input signal Vi Such as the com 
pressed HDTV signal or the normal TV signal applies its 
output V1 to the frame extracting unit 20. Thereafter, the 
recorded data is buffered and amplified in the buffer 22 for a 
predetermined period while the I-frame data is stored in the 
frame memory 23 in accordance with the write enable signal 
WE from the frame detector 24. 

Subsequently, the multiplexer 25 receives selectively the 
output V22 from the buffer 22 and the output V23 from the 
frame memory 23, based on the output V27 from the multi 
plexing timing generator 27. As a result, the multiplexer 25 
outputs the output signal V25 as shown in FIG. 10D to the 
digital recording unit 18. Thereafter, the interleaving and 
channel-dividing circuit 2 of the digital recording unit 18 
interleaves the signal V25 to a predetermined form for reduc 
ing burst errors and then outputs signals V2 and V3 channel 
divided to be matched with a recording channel bandwidth to 
the recording formatters 3A and 3B, respectively. 

Accordingly, the recording formatters 3A and 3B form 
synchronous blocks shown in FIG. 6 so as to add synchronous 
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10 
signals SYNC, identification signals ID and error correction 
codes ECC. The recording formatters 3A and 3B also form 
position information blocks of recording tracks, based on the 
output V29 from the frame position recorder 29 in the frame 
position information recording unit 19, thereby forming posi 
tion information about the first synchronous blocks of the 
tracks including I-frames recorded. 

Outputs V4 and V5 are converted to a predetermined 
recording format in the channel modulators 4A and 4B, 
amplified to a predetermined level by the recording amplifiers 
5A and 5B, and then selectively sent to the heads HD1 (or 
HD3) and HD2 (or HD4) via the switches SW1 and SW2 
switched by the output SWP of the drum pulse generator 7 
generated by the rotation of the drum motor M1. 

Thus, the outputs of the recording amplifiers 5A and 5B 
selectively applied to the heads HD1 (or HD3) and HD2 (or 
HD4) via the switches SW1 and SW2 being switched are 
recorded on the storage medium, for example, a magnetic tape 
in a recording format shown in FIG. 9. 
On the other hand, when a speed-varied reproduction mode 

is selected in a case where the data of the recording format 
shown in FIG.9 has been recorded on the storage medium, for 
example, a magnetic tape, the data recorded on the magnetic 
tape is reproduced in the digital reproduction unit 32. That is, 
signals recorded on the magnetic tape are detected by the 
heads HD1 (or HD3) and HD2 (or HD4) while the magnetic 
tape engaged between the capstan 9 and the pinch roller 10 
rotated by the capstan motor M2 travels on the head drum 6 
driven by the drum motor M1. 
The signals detected by the heads HD1 (or HD3) and HD2 

(or HD4) are sent to the reproduction amplifiers 11A and 11B 
via the switches SW3 and SW4 switched by the output SWP 
of the drum pulse generator 7, respectively. The signals 
received in the reproduction amplifiers 11A and 11B are 
amplified to a predetermined level and then sent to the equal 
izers 12A and 12B which, in turn, compensate distortions of 
frequency characteristics of the amplified signals V10 and 
V11, respectively. Resultant signals V12 and V13 from the 
equalizers 12A and 12B are then applied to the channel 
demodulators 13A and 13B which, in turn, demodulate the 
output signals V12 and V13 to the original signal forms, 
respectively. 

Output signals V14 and V15 from the channel demodula 
tors 13A and 13B are received in the sync-detecting and 
error-correcting circuits 14A and 14B which, in turn, detect 
respectively synchronous signals SYNC and identification 
signals ID from the received signals V14 and V15 and remove 
error components included in the recorded data. Resultant 
signals V16 and V17 from the sync-detecting and error-cor 
recting circuits 14A and 14B are applied to the deinterleaving 
circuit 15A and 1513 which, in turn, deinterleave the signals 
V16 and V17 to the original signal forms, respectively. 
Resultant signals V18 and V19 are then sent to the deformat 
ter 16 of the frame removing unit 35. 
At this time, the frame position information detecting unit 

33 detects index information recorded on a control track 
disposed at the lower edge of the magnetic tape by the index 
head 31. The index information is a pulse indicative of a track 
including an I-frame. On the other hand, the recording posi 
tion-synchronized block detector 40 detects recording posi 
tion-synchronized blocks recorded with I-frames from the 
outputs V16 and V17 of the sync-detecting and error-correct 
ing circuits 14A and 14B. Upon detecting the index informa 
tion in order to achieve a discrimination for the position of a 
specific track, the index signal detector 36 takes into consid 
eration the time taken to control a speed matched with a speed 
multiple and calculated in the capstan servo speed calculator 
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38 of the tape speed controlling unit 34. The physical posi 
tion of the index head 31 is determined by the processing 
speed of the capstan servo speed calculator 38. 
The recording position-synchronized block detector 40 

also detects the outputs V16 and V17 of the sync-detecting 
and error-correcting circuits 14A and 14B and separates 
recording position-synchronized blocks shown in FIG. 11 
from the detected signals V15 and V17. The recording posi 
tion-synchronized block detector 40 outputs a signal 40 V40 
which is indicative of codes relating to the speed multiple and 
selected from codes indicative of relative positions and 
present in the separated synchronous blocks. The recording 
position decoder 39 decodes the signalV40 received from the 
recording position-synchronized block detector 40 and 
based on the speed multiple n. An optional code DIFipresent 
in each synchronous block is a code indicative of the number 
of tracks present between the current track and the i-th track 
including specific data recorded. 

Accordingly, the frame position information detecting unit 
33 detects specific track position information periodically or 
non-periodically recorded and track position information 
about I-frames recorded in the recording position-synchro 
nized blocks, taking into consideration the calculation time 
taken to control the speed of the capstan motor M2 and the 
driving time. In this connection, the capstan servo speed 
calculator 38 receives the position information V36 from the 
index signal detector 36 and the position information V39 
from the recording position decoder 39 and thereby calculates 
the rotation speed of the capstan motor M2 in accordance with 
the input speed multiple n. Resultant signal V38 from the 
capstan servo speed calculator 38 is then applied to the cap 
stan servo driving signal generator 37 which, in turn, controls 
the speed of the capstan motor M2 so that the capstan motor 
M2 can be driven repeatedly at a normal speed and a high 
speed. As a result, the heads HD1 to HD4 mounted on the 
drum 6 repeatedly travel at the normal speed on specific 
tracks of the magnetic tape and jump travel on other tracks, 
thereby enabling reproduction of speed-varied videos. 

FIGS. 13 A to 13C illustrate an example of a capstan servo 
speed control in a case where speed-varied specific data have 
been recorded on every two-track at intervals of four tracks. In 
this case, the capstan motor M2 is driven two tracks at a 
normal speed in the same direction as the recording tracks for 
the first half of the initial cycle shown in FIG. 13B. For the 
next half of the initial cycle, the capstan motor M2 is driven 
four tracks at a high speed. During the accelerated driving, the 
capstan motor M2 exhibits the driving characteristic shown in 
FIG. 13A because the output V37 of the capstan servo driving 
signal generator 37 is periodically varied in level, as shown in 
FIG. 13C. By virtue of such a speed-varied driving of the 
capstan motor M2, it is possible to reduce an excessive char 
acteristic of the capstan servo speed. 
The outputs V18 and V19 from the digital reproduction 

unit 32 resulted from the speed-varied reproduction are sent 
to the deformatter 16 of the frame removing unit 35, con 
Verted into the signal form prior to the recording, and then 
outputted as a speed-varied reproduced signal Vo Such as a 
digital HDTV signal or a normal TV signal via the interface 
17. 

For the signal conversion in the deformatter 16, it is 
required to remove the stuffing bits or dummy bits added for 
preventing the underflow phenomenon of the frame memory 
23 upon recording data for varied speed on specific tracks. To 
this end, the stuffing bit-detecting and removing circuit 42 
Supplies a bit removing signal V42 for preventing any bit 
string from being outputted to the interface 17 when a stuffing 
synchronous code recorded at the starting portion of stuffing 
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12 
bits is detected. The supplying of the bit removing signal V42 
is continued until a stuffing bit end code is detected. 

In the reproduction at the normal speed, the frame remov 
ing unit 35 also separates data of recording tracks for varied 
speed so that the I-frame data recorded on the magnetic tape 
for the speed-varied reproduction is prevented from being 
outputted to the interface 17 and thereby being included in the 
reproduced signal Vo. 
On the other hand, the frame removal timing generator 41 

receives position information of tracks recorded with specific 
data for varied speed from both the recording position 
decoder 39 and the index signal detector 36 of the frame 
position information detecting unit 33. Based on the output 
SWP of the drum pulse generator 7 shown in FIG. 14A, the 
frame removal timing generator 41 then outputs a frame 
removing signal V41 shown in FIG. 14C to the deformatter 
16. 

Based on the frame removing signal V41, the deformatter 
16 removes I-frame data from the signals V18 and V19 (FIG. 
14B) received from the deinterleaving circuits 15A and 15B 
of the digital reproduction unit 32. As a result, the deformatter 
16 outputs a signal V20 shown in FIG. 14D, thereby enabling 
the reproduction at the normal speed. 

As apparent from the above description, the present inven 
tion provides an apparatus for controlling recording and 
reproduction in a magnetic VCR capable of separating spe 
cific data for a speed-Varied reproduction from compressed 
digital video signals and recording them on designated tracks 
in a recording mode, recording position information of the 
designated tracks on a control track by an index head or 
recording position information of recording position-syn 
chronized blocks at the starting portions of the designated 
tracks recorded with the specific data so as to accurately scan 
the designated tracks in a reproduction mode, controlling a 
capstan servo speed so as to maintain the travel of a magnetic 
tape at a normal speed and periodically or non-periodically 
accelerate or decelerate it where specific data for varied 
speed have been recorded periodically or non-periodically on 
predetermined portions of tracks, thereby making heads 
travel repeatedly at the normal speed and the high speed and 
thereby detect continuously the specific tracks for varied 
speed. In accordance with the apparatus, the specific data for 
a speed-varied reproduction is removed in the reproduction at 
the normal speed. Thus, the reproduction at the normal speed 
can be accomplished. 

Therefore, the embodiments of the present invention pro 
vide an apparatus and method for controlling recording and 
reproduction of digital data to and from a digital storage 
medium, which allow a speed-varied reproduction of the digi 
tal data in an effective manner using One or more of various 
information, for example, multiplexing timing information, 
synchronization information, varied speed information, index 
information, frame position information, etc. 

Accordingly, the present invention provides a repeatability 
of reproduced video at a varied speed without any deteriora 
tion in picture quality in that it enables recording of specific 
data for speed-varied reproduction on a digital storage 
medium in an effective manner and continuous detection of 
the specific data in the speed-varied reproduction from the 
digital storage medium. 

Although the preferred embodiments of the invention have 
been disclosed for illustrative purposes, those skilled in the art 
will appreciate that various modifications, additions and Sub 
stitutions are possible, without departing from the scope and 
spirit of the invention as disclosed in the accompanying 
claims. For example, the teachings of the present invention 
are equally applicable to other suitable digital recording/ 
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reproducing devices and digital storage mediums, and are not 
limited to the examples discussed above. 
What is claimed is: 
1. An apparatus for controlling recording and reproducing 

in a video cassette tape recorder comprising: 
frame extracting means for buffering compressed digital 

data input thereto, and extracting specific data for a to 
speed-varied reproduction from said compressed digital 
data; 

frame recording position controlling means for calculating 
a number of tracks for recording the compressed digital 
data and selectively outputting a buffered output, said 
extracted specific data from said frame extracting 
means, and a multiplexing timing signal; 

frame position information recording means for recording 
position information of specific tracks for the speed 
varied reproduction and index information on a mag 
netic tape, based on said multiplexing timing signal; 

digital recording means for recording digital signals 
including said digital data and said index information on 
said magnetic tape; 

digital reproduction means for reproducing the digital sig 
nals recorded on the magnetic tape; 

frame position information detecting means for detecting 
said position information of the specific tracks for the 
speed-varied reproducing and said index information; 

tape speed controlling means for controlling the speed of a 
capstan motor, based on said detected index information 
and said position information of the specific tracks; and 

frame removing means for receiving an output from the 
digital reproduction means and removing unnecessary 
bit streams from the specific data. 

2. An apparatus in accordance with claim 1, wherein said 
frame extracting means comprises: 

an interface for receiving said compressed digital data; 
a buffer for buffering an output of said interface for a 

predetermined period; 
a frame detector for detecting said specific data from said 

output of the interface and outputting a write enable 
signal; and 

a frame memory for selecting and storing the detected 
specific data, based on said write enable signal. 

3. An apparatus in accordance with claim 2, wherein said 
frame detector counts a number of frames when a frame mark 
code is detected from a bit stream of said output of the inter 
face, and enables said write enable signal when said counted 
number of frames is determined to be the same as an interval 
number at which I-frames are present 

4. An apparatus in accordance with claim 1, wherein said 
frame recording position controlling means comprises: 

a track number calculator for calculating an average bitrate 
of said compressed digital data, the size of the specific 
data, a number of tracks for recording said specific data 
and a number of tracks present between said specific 
tracks; 

a multiplexing timing generator for receiving an output 
from said track number calculator and outputting a 
Switching signal for positioning the specific data on said 
specific tracks in accordance with a head Switching sig 
nal; 

a multiplexer for selecting an output from said frame 
extracting means, based on an output from said multi 
plexing timing generator and sending said selected out 
put to said digital recording means; and 

a bit stuffing circuit for filling insufficient data with bit 
streams or dummy bits when said selected output of the 
frame extracting means is at an underflow state. 
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5. An apparatus in accordance with claim 1, wherein said 

frame position information recording means comprises: 
a frame position recorder for receiving an output from said 

frame recording position controlling means and output 
ting position discrimination information to said digital 
recording means so as to record position information of 
a next specific track on an initial synchronous block of a 
track having said specific data recorded thereon; and 

an index signal recorder for recording position information 
of said track having said specific data recorded thereon 
on a control track of said magnetic tape by an index 
head. 

6. An apparatus in accordance with claim 1, wherein said 
frame position information detecting means comprises: 

an index signal detector for detecting index information 
recorded on a control track of said magnetic tape, said 
index information indicating whether tracks recorded 
with said specific data are present; 

a recording position-synchronized block detector for 
detecting an output from said digital reproduction means 
and detecting recording position-synchronized blocks 
recorded with codes indicative of relative position infor 
mation of said tracks recorded with said specific data; 
and 

a recording position decoder for decoding an output of said 
recording position-synchronized block detector, based 
on a number of different tape speeds, and thereby out 
putting a signal for calculating a capstan servo speed. 

7. An apparatus in accordance with claim 1, wherein said 
tape speed controlling means comprises: 

a capstan servo speed calculator for calculating a capstan 
servo speed for repeating a normal speed travel on said 
specific tracks and a high speed travel on tracks between 
adjacent specific tracks in a speed-varied reproduction 
by using the position information of the specific track 
from said frame position information detecting means 
based on a number of different tape speeds; and 

a capstan servo drive signal generator for controlling driv 
ing of said capstan motor, based on an output of said 
capstan servo speed calculator 

8. An apparatus in accordance with claim 1, wherein said 
frame removing means comprises: 

a deformatter for converting an output of said digital repro 
duction means to a signal form prior to recording: 

a stuffing bit-detecting and removing circuit for outputting 
a bit removing signal to said deformatter and removing 
stuffing bits or dummy bits added for preventing genera 
tion of an underflow of said frame extracting means in 
the speed-varied reproduction; and 

a frame removal timing generator for receiving said posi 
tion information of the specific tracks from said frame 
position information detecting means and outputting a 
frame removing signal to the deformatter, based on a 
head Switching signal, thereby preventing outputting of 
said specific data in a normal-speed reproduction. 

9. An apparatus in accordance with claim 1, wherein said 
specific data includes I-frames. 

10. An apparatus in accordance with claim 1, wherein said 
digital recording means and said digital reproduction means 
include a plurality of heads and switches for selectively 
recording and reproducing the digital signals. 

11. An apparatus for controlling recording in a video 
cassette tape recorder comprising: 

frame extracting means for receiving compressed digital 
data input thereto and extracting specific data for a 
speed-varied reproduction from said compressed digital 
data; 
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frame recording position controlling means for generating 
a multiplexing timing signal and multiplexing said com 
pressed digital data and said extracted specific data from 
said frame extracting means based on said multiplexing 
timing signal; 

frame position information recording means for recording 
index information and position information of specific 
tracks for recording said specific data for the speed 
varied reproduction on a magnetic tape based on said 
multiplexing timing signal; and 

digital recording means for recording digital signals 
including said digital data and specific data from said 
frame recording position controlling means on the mag 
netic tape. 

12. An apparatus in accordance with claim 11, wherein 
said frame extracting means includes: 

an interface for receiving said compressed digital data; 
a buffer for buffering an output of said interface for a 

predetermined period; 
a frame detector for detecting said specific data from said 

output of the interface and outputting a write enable 
signal; and 

a frame memory for selecting and storing said specific data 
based on said write enable signal. 

13. An apparatus in accordance with claim 12, wherein 
said frame detector starts counting frames when a frame mark 
code is detected from a bit stream of said output of the inter 
face, and enables said write enable signal when said counted 
frame number equals an interval number at which I-frames 
are present. 

14. An apparatus in accordance with claim 11, wherein 
said frame recording position controlling means includes: 

a track number calculator for calculating a number of said 
specific tracks for recording said specific data and a 
number of tracks present between said specific tracks; 

a multiplexing timing generator for generating said multi 
plexing timing signal based on an output from said track 
number calculator, and 

a multiplexer for selecting an output from said frame 
extracting means based on said generated multiplexing 
timing signal. 

15. An apparatus in accordance with claim 14, wherein 
said frame recording position controlling means includes a bit 
stuffing circuit for filling insufficient data with bit streams or 
dummy bits when said selected output of the frame extracting 
means is at an underflow state. 

16. An apparatus in accordance with claim 11, wherein 
said frame position information recording means includes: 

a frame position recorder for receiving an output from said 
frame recording position controlling means and output 
ting position discrimination information to said digital 
recording means So as to record said position informa 
tion of said specific tracks; and 

an index signal recorder for recording said index informa 
tion on a control track of the magnetic tape, said index 
information including information indicating whether 
said specific tracks for said specific data are present. 

17. An apparatus in accordance with claim 11, wherein 
said specific data includes I-frames, and said digital recording 
means includes a plurality of heads and Switches for selec 
tively recording said digital signals. 

18. An apparatus in accordance with claim 11, wherein 
said digital recording means includes an interleaving and 
channel driving circuit, a plurality recording formatters, and a 
plurality of channel modulators, for formatting said digital 
signals so as to record said digital signals on the magnetic 
tape. 

16 
19. A method for controlling recording and reproduction 

in a video cassette tape recorder, comprising the steps of 
extracting specific data for a speed varied reproduction 

from compressed digital data; 
5 calculating a number of tracks for recording said digital 

data and outputting a multiplexing timing signal based 
on said calculated number of tracks; 

recording position information of specific tracks for the 
speed varied reproduction and index information on a 
magnetic tape based on said multiplexing timing signal; 

recording digital signals including said digital data and 
said index information on the magnetic tape; 

reproducing said digital signals recorded on the magnetic 
tape, 

detecting said position information of the specific tracks 
for the speed varied reproduction and said index infor 
mation; 

controlling the speed of a capstan motor based on said 
detected index information and position information of 
the specific tracks; and 

removing unnecessary bit streams from said specific data. 
20. A method in accordance with claim 19, wherein said 

specific data includes I-frames. 
21. A method of controlling recording in a video cassette 

tape recorder, comprising the steps of 
extracting specific data for a speed-varied reproduction 

from compressed digital data; 
generating a multiplexing timing signal and multiplexing 

said compressed digital data and said extracted specific 
databased on said multiplexing timing signal; 

recording index information and position information of 
specific tracks for recording said specific data for the 
speed-varied reproduction on a magnetic tape based on 
said multiplexing timing signal; and 

recording digital signals including said multiplexed digital 
data and specific data on the magnetic tape. 

22. A method in accordance with claim 21, wherein said 
generating step includes calculating a number of tracks for 

40 recording said digital data and generating said multiplexing 
timing signal based on said calculated number of tracks. 

23. A method for processing digital data, the method per 
formed by at least one device and comprising: 

receiving the digital data, 
wherein the digital data includes video data compressed as 

at least one of intra-frame and predictive frame, stuffing 
data capable of being detected and removed, synchro 
nous signals, identification signals, and at least one 
relative position information associated with an 
I-frame, wherein the relative position information indi 
cates position information associated with the I-frame 
relative to position information associated with a cur 
rent frame, 

detecting the synchronous signals and the identification 
signals for decoding the video data, 

obtaining the video data from the digital data by removing 
the stuffing data based on stuffing code information, 

determining a position associated with the I-frame by 
using the relative position information, 

determining whether a speed-varied reproduction mode is 
selected for reproduction of the video data in a varied 
speed and 

reproducing the video data based on the determined posi 
tion associated with the I-frame, the synchronous sig 
inals, the identification signals, and a result of the step of 
determining whether the speed-varied reproduction 
mode is selected. 
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24. The method of claim 23, wherein the digital data further 
includes index information indicating that the video data 
includes an I-frame, and the current frame includes video 
information and header information. 

25. The method of claim 23, wherein the relative position 
information indicates a position difference between an area 
associated with the current frame and an area associated with 
the I-frame. 

26. The method of claim 23, wherein the reproducing step 
reproduces the video data in a varied speed based on speed 

5 

18 
information when the speed-varied reproduction mode is 
selected, the speed-varied reproduction mode being associ 
ated with the speed information. 

27. The method of claim 23, filrther comprising: 
reproducing the video data in a normal speed if the deter 

mining step determines that the speed-varied reproduc 
tion mode is not selected. 


