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Description

[0001] The present invention relates to a method and
apparatus for recording and searching an audio/video
(A/V) signal, and more particularly, to a method and ap-
paratus for easily searching an A/V signal recorded on a
storage medium such as a hard disc and efficiently man-
aging a storage capacity.
[0002] Representative apparatuses for recording an
input A/V signal on a storage medium such as a hard
disc and searching an A/V signal recorded to a storage
medium are apparatuses such as personal video record-
ers (PVRs) provided with a time-shift function and a
search function and digital video recorders (DVRs).
[0003] From EP-A-0 705 036 an apparatus for record-
ing A/V signals is known. This document also discloses
a controller for selecting and storing category information
for the input A/V signal based on the feature information
extracted from the decoded A/V signal.
[0004] However, these apparatuses are designed to
record an input A/V signal on a storage medium in the
form of a file. Accordingly, it takes a long time for the
apparatuses to search an A/V signal when a large amount
of A/V signal is recorded on a storage medium.
[0005] Moreover, when recording an input A/V signal
on a storage medium, the apparatuses compress the A/V
signal in order to efficiently manage the storage capacity
of the storage medium. However, the apparatuses com-
press an A/V signal at a fixed compression ratio regard-
less of the type of A/V signal so that they cannot efficiently
manage the storage capacity of the storage medium.
[0006] To solve the above-described problems, it is the
object of the present invention to provide a method and
apparatus for extracting a category item from an au-
dio/video (A/V) signal to be recorded to a storage medi-
um, storing the extracted category item, and searching
for the A/V signal using the category item.
[0007] According to an aspect of the present invention
there is provided a method and apparatus for compress-
ing an A/V signal at a compression ratio determined
based on the category item of the A/V signal when re-
cording the A/V signal to a storage medium.
[0008] To achieve the object of the invention, there is
provided a method of recording an A/V signal. The meth-
od includes the steps of selecting a category item for the
A/V signal; storing category information about the A/V
signal, the category information including the category
item; and recording the A/V signal to a storage medium.
[0009] Preferably, the category item selecting step in-
cludes the sub-steps of extracting feature information
which the category of the A/V signal can be seized based
on; comparing the feature information with a predeter-
mined category list; and selecting the category item for
the A/V signal based on the result of comparison.
[0010] It is preferable that the A/V signal recording step
includes the sub-steps of determining a compression ra-
tio for the A/V signal according to the category item se-
lected for the A/V signal; and recording the A/V signal,

which is compressed at the compression ratio, to the stor-
age medium.
[0011] Preferably, the category item is selected by a
user. Preferably, the method further includes a step of
allowing a user to add a category item.
[0012] To achieve the object of the invention, there is
further provided a method of searching a storage medi-
um, which stores one or more A/V signals, for an A/V
signal. The method includes the steps of when a search
for the A/V signal is requested, displaying a category list
with respect to the one or more A/V signals stored in the
storage medium; when a category item to be searched
for is selected from the displayed category list, displaying
a list of A/V signals falling under the category item; and
when an A/V signal is selected from the list of A/V signals,
read the selected A/V signal from the storage medium
and displaying the A/V signal.
[0013] There is also provided an apparatus for record-
ing an A/V signal, including a first storage medium for
storing one or more A/V signals; a demultiplexing proc-
essor for demultiplexing an input A/V signal, extracting
feature information which the category of the A/V signal
can be seized based on, and transmitting the A/V signal
to the first storage medium; a controller for selecting and
storing a category item for the input A/V signal based on
the feature information provided from the demultiplexing
processor and controlling the demultiplexing processor
to record the input A/V signal to the first storage medium;
and a second storage medium for storing category infor-
mation including the category item.
[0014] According to an aspect of the invention, the con-
troller determines a compression ratio for the input A/V
signal according to the category item and provides infor-
mation on the determined compression ratio to the de-
multiplexing processor, and the demultiplexing proces-
sor compresses the input A/V signal at the compression
ratio and transmits the compressed A/V signal to the first
storage medium.
[0015] To achieve the object of the invention, there is
further provided an apparatus for searching a first storage
medium, which stores one or more A/V signals, for an
A/V signal. The apparatus includes an information input
unit for inputting information as to a request of searching
for an A/V signal stored in the first storage medium; a
second storage medium for storing category information
including a category list with respect to the one or more
A/V signals stored in the first storage medium; a display
unit for displaying the category list; and a controller for
reading the category list from the second storage medium
and controlling the category list to be displayed on the
display unit when the search request information is re-
ceived from the information input unit, and when an A/V
signal falling under a particular category item is selected
from the displayed category list through the information
input unit, reading the selected A/V signal from the first
storage medium.
[0016] The above object and advantages of the
present invention will become more apparent by describ-
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ing in detail preferred embodiments thereof with refer-
ence to the attached drawings in which:

FIG. 1 is a block diagram of an audio/video (A/V)
signal recording and searching apparatus according
to an embodiment of the present invention;
FIG. 2 is an example of an image provided when an
A/V signal is searched for according to the present
invention;
FIG. 3 is a flowchart of a method of recording an A/V
signal according to an embodiment of the present
invention; and
FIG. 4 is a flowchart of a method of searching for an
A/V signal according to an embodiment of the
present invention.

[0017] Hereinafter, embodiments of the present inven-
tion will be described in detail with reference to the at-
tached drawings.
[0018] Referring to FIG. 1, an audio/video (A/V) signal
recording and searching apparatus includes an informa-
tion input unit 101, a controller 102, a channel receiver
103, a demultiplexing processor 104, a memory 105, a
storage medium 106, a decoder 107, and a display unit
108.
[0019] The information input unit 101 allows informa-
tion necessary for operating the A/V signal recording and
searching apparatus of the present invention to be input
to the apparatus, and is realized as a remote controller
or a key input unit on the front panel of the apparatus.
Accordingly, a user can input the receiving channel in-
formation of an A/V signal to be stored (or recorded) on
the storage medium 106, search request information, se-
lection information of an A/V signal to be searched for,
etc., through the information input unit 101. In other
words, the user can input information which a particular
category of an A/V signal to be stored is selected based
on or add a category item using the information input unit
101.
[0020] The controller 102 controls the channel receiver
103 to receive an A/V signal through a corresponding
channel when receiving channel information is received
through the information input unit 101. Accordingly, the
channel receiver 103 converts the received A/V signal
into a digital signal which can be used by the A/V signal
recording and searching apparatus according to the
present invention. The A/V signal may be a satellite
broadcast program, a cable television broadcast pro-
gram, or an over-the-air broadcast program. The digital
signal output from the channel receiver 103 is transmitted
to the demultiplexing processor 104.
[0021] The demultiplexing processor 104 parses sys-
tem information (SI) contained in the received A/V signal,
or additional information which is not contained in the
received A/V signal but is received together with the A/V
signal. The SI includes extended text table (ETT) infor-
mation, extended channel name descriptor (ECND) in-
formation, and network text table information provided

from a Program and System Information Protocol (PSIP)
or Out-Of-Band System Information (OOBSI). The SI
contains feature information which the category of the
received A/V signal can be seized based on. Like the SI,
the additional information also contains feature informa-
tion which the category of the received A/V signal can be
seized based on. The SI is mostly used when the receive
A/V signal is a digital signal, and the additional informa-
tion is mostly used when the received A/V signal is an
analog signal such as an over-the-air broadcast program.
[0022] After parsing the SI or additional information,
the demultiplexing processor 104 extracts and provides
the feature information to the controller 102 compares
the feature information with a predetermined category
list to select a category item for the received A/V signal.
The category list is composed of category items selected
based on the types of A/V signals which may be input to
the A/V signal recording and searching apparatus. For
example, when A/V signals which may be input to the
apparatus are categorized into news, drama and docu-
mentary, the category list is composed of category item
information about the news, category item information
about the drama, and category item information about
the documentary.
[0023] Once the category item is selected, the control-
ler 102 determines a compression ratio according to the
selected category item. In other words, when it is esti-
mated from the category item that the amount of move-
ment in the received A/V signal is greater than a reference
amount of movement, the controller 102 determines the
compression ratio to be lower than a reference compres-
sion ratio. In contrast, when it is estimated that the
amount of movement in the received A/V signal is less
than the reference amount of movement, the controller
102 determines the compression ratio to be higher than
the reference compression ratio. The determined com-
pression ratio is sent to the demultiplexing processor 104.
[0024] Here, the controller 102 stores category infor-
mation including the selected category item in the mem-
ory 105. The category information includes the name of
the program and the date and time when the program is
received, and can be used for searching for the A/V signal
after being recorded to the storage medium 106. Accord-
ingly, the memory 105 stores category information in-
cluding the category items of all A/V signals recorded to
the storage medium 106 so that the category information
can be read by the controller 102, thereby providing the
category list composed of the category information for a
user. Once an A/V signal to be reproduced is selected
from the category list, the controller 102 controls a read
mode so that the selected A/V signal can be transmitted
from the storage medium 106 to the demultiplexing proc-
essor 104. At least one A/V signal can be stored in the
storage medium 106.
[0025] In a recording mode, the demultiplexing proc-
essor 104 compresses a received A/V signal at a com-
pression ratio provided from the controller 102 and
records the received A/V signal to the storage medium
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106. In a search mode, the demultiplexing processor 104
reads an A/V signal corresponding to category informa-
tion provided from the controller 102 from the storage
medium 106 and transmits the A/V signal to the decoder
107. In a normal playback mode, the demultiplexing proc-
essor 104 transmits a received A/V signal to the decoder
107.
[0026] The decoder 107 decodes a received A/V signal
to be displayed. A conventional decoding method is used.
[0027] The display unit 108 displays a received A/V
signal, an A/V signal reproduced from the storage medi-
um, or information used for searching. The information
for searching may include a category list 201, a graphic
user interface (GUI) 202 through which a desired cate-
gory item can be input, a search key 203, and the list 204
of the names of A/V signals stored in the storage medium
106, as shown in FIG. 2.
[0028] In the A/V recording and searching apparatus
shown in FIG. 1, both the display unit 108 and the storage
medium 106 or only the display unit 108 can be realized
as an external set-top box. The storage medium 106 can
be realized as a hard disc.
[0029] FIG. 3 is a flowchart of a method of recording
an A/V signal according to an embodiment of the present
invention. A method of recording an A/V signal according
to the present invention will be described with reference
to FIG. 3.
[0030] Once an A/V signal is received, SI is extracted
from the received A/V signal in step 301. The SI has been
described in FIG. 1. Thereafter, in step 302, the extracted
SI is parsed, and feature information which the category
of the received A/V signal can be seized based on is
extracted from the SI.
[0031] The extracted feature information is compared
with a predetermined category list in step 303. The pre-
determined category list is the same as that which has
been described referring to the controller 102 described
in FIG. 1.
[0032] In step 304, a category item for the A/V signal
is selected based on the result of comparison performed
in step 303. For example, when the received A/V signal
is a "dramatic series", a category item corresponding to
the "dramatic series" is selected.
[0033] Next in step 305, a compression ratio is deter-
mined according to the selected category item. A method
of determining the compression ratio has been described
referring the controller 102 of FIG. 1. After the compres-
sion ratio is determined, the A/V signal is compressed at
the determined compression ratio and recorded on the
storage medium 106, and category information is stored
in the memory 105, in step 306. The category information
stored in the memory 105 has been described referring
to the description of FIG. 1 above. Once the A/V signal
is completely recorded on the storage medium 106, the
entire recording operation ends.
[0034] FIG. 3 shows the case in which the category of
a received A/V signal can be recognized based on SI
contained in the received A/V signal. However, the meth-

od shown in FIG. 3 can be applied to the case in which
the category of a received A/V signal can be recognized
based on additional information received together with
the A/V signal. In other words, instead of SI, additional
information can be used in FIG. 3. The additional infor-
mation is received through the same channel or a differ-
ent channel than the A/V signal, as described in FIG. 1.
[0035] In addition, the category information is stored
in the memory 105 in FIG. 3 but can be stored in the
storage medium together with the corresponding A/V sig-
nal. In other words, the category information can be
stored at a header area for the A/V signal in the storage
medium 106. The received A/V signal is automatically
recorded on the storage medium 106 based on the re-
ceived information in FIG. 3, but only an A/V signal falling
under a category that is selected by a user can be re-
corded on the storage medium 106. In addition, a cate-
gory item for a received A/V signal can be added by a
user when the A/V signal is recorded to the storage me-
dium 106.
[0036] FIG. 4 is a flowchart of a method of searching
for an A/V signal according to the present invention. A
method of searching for an A/V signal according to the
present invention will be described with reference to FIG.
4.
[0037] Once a search is requested through the infor-
mation input unit 101 in step 401, a category list is dis-
played in step 402. In other words, when category infor-
mation is stored in the memory 105, the controller 102
reads all the category information stored in the memory
105, forms a category list, and transmits the category list
to the display unit 108 through the demultiplexing proc-
essor 104 and the decoder 107 so that the category list
which can be recognized by a user can be displayed.
The category list can be displayed on the portion 201 of
a screen, as shown in FIG. 2, but can be displayed on
the entire screen. When category information is stored
in the storage medium 106, the controller 102 collects
the category information stored at header areas in areas
in which individual A/V signals are stored in the storage
medium 106 and forms a category list.
[0038] When it is determined that a search through a
GUI is requested through the information input unit 101,
as a result of checking in step 403, under a state in which
the category list is displayed, the controller 102 controls
the demultiplexing processor 104 and the decoder 107
so that a GUI having a search function can be displayed
on the display unit 108 in step 404. Accordingly, the GUI
202 is displayed on the display unit 108, as shown in FIG.
2.
[0039] Once a category item to be searched for is input
through the GUI 202 displayed on the display unit 108 in
step 405, the controller 102 displays a list of A/V signals
falling under the category item in step 406. For example,
when a category item corresponding to a "dramatic se-
ries" in step 405, the controller 102 displays a list of all
A/V signals falling under the "dramatic series" in step
406. Here, the displayed list is information based on cat-
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egory information stored in the memory 105 or the stor-
age medium 106, for example, information composed of
the list 204 of the names of stored A/V signals, as shown
in FIG. 2.
[0040] Once a user selects an A/V signal to be
searched for from the displayed list of A/V signals through
the information input unit 101 in step 407, the controller
102 reads the selected A/V signal from the storage me-
dium 106 in step 408. In step 409, the controller 102
controls the read A/V signal to be transmitted to the dis-
play unit 108 through the demultiplexing processor 104
and the decoder 107, thereby displaying the A/V signal.
[0041] Meanwhile, when a search through a GUI is not
requested in step 403, and the user selects a category
item from the category list that is being displayed in step
410, the operation goes to step 406, in which a list of A/V
signals falling under the selected category item is dis-
played as described above.
[0042] In FIG. 4 showing a method of searching for an
A/V signal, a category item to be searched for is selected
from a displayed category list and a list of A/V signals
falling under the selected category item, or a category
item to be searched for is input through a GUI. However,
to search a desired A/V signal, a category item for at least
one A/V signal stored in the storage medium 106 and a
list of at least one A/V signal falling under the category
item can be displayed.
[0043] According to the present invention, the category
information of an A/V signal is stored when the A/V signal
is recorded on a storage medium so that the A/V signal
stored in the storage medium can be searched for by
category, thereby allowing a user to easily search for a
desired A/V signal even if many A/V signals are stored
in the storage medium. In addition, when an input A/V
signal is recorded to a storage medium, the A/V signal
is compressed at a compression ratio which is deter-
mined according to the category of the A/V signal so that
the storage capacity of the storage medium can be more
efficiently managed in the present invention than in the
prior art.
[0044] While this invention has been particularly
shown and described with reference to preferred embod-
iments thereof, it will be understood by those skilled in
the art that various changes in form and details may be
made therein. Therefore, the true scope of the invention
will be defined by the appended claims.

Claims

1. A method of recording an audio/video, A/V, signal,
comprising the steps of:

selecting (304) a category item for the AN signal;
storing (306) category information about the AN
signal, the category information including the
category item;
determining (305) a compression ratio for the

A/V signal according to the category item select-
ed for the AN signal; and
recording (306) the A/V signal, which is com-
pressed at the compression ratio, to the storage
medium (106).

2. The method of claim 1, wherein the category infor-
mation is stored in a memory provided separately
from the storage medium or in the storage medium
together with the A/V signal.

3. The method of claim 1 or 2, wherein the category
item selecting step comprises the sub-steps of:

extracting feature information which the catego-
ry of the A/V signal can be seized based on;
comparing the feature information with a prede-
termined category list (201); and
selecting the category item for the A/V signal
based on the result of comparison.

4. The method of one of the claims 1 to 3, wherein the
category item is selected by a user.

5. The method of one of the claims 1 to 4, further com-
prising a step of allowing a user to add a category
item.

6. An apparatus for recording an audio/video, AN, sig-
nal, comprising:

a storage medium (106)for storing one or more
A/V signals;
a demultiplexing processor (104) for demulti-
plexing an input AN signal, extracting feature
information which the category of the A/V signal
can be seized based on, and transmitting the
A/V signal to the storage medium (106);
a controller (102) for
selecting and storing a category item for the in-
put A/V signal based on the feature information
provided from the demultiplexing processor
(104);
determining a compression ratio for the input
A/V signal according to the category item;
providing information on the determined com-
pression ratio to the demultiplexing processor
(104);
controlling the demultiplexing processor (104)
to compresses the input AN signal at the com-
pression ratio and record the input A/V signal to
the storage medium (106); and
storing category information including the cate-
gory item to the storage medium.
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Patentansprüche

1. Verfahren zum Aufnehmen eines Audio/Video-Sig-
nals, A/V, umfassend folgende Schritte:

Auswählen (304) eines Kategorieelements für
das A/V-Signal;
Speichern (306) von Kategorieinformationen
über das A/V-Signal, wobei die Kategorieinfor-
mationen das Kategorieelement umfassen;
Bestimmen (305) einer Komprimierungsrate für
das A/V-Signal entsprechend dem für das A/V-
Signal ausgewählten Kategorieelement; und
Aufnehmen (306) des A/V-Signals, das auf der
Komprimierungsrate komprimiert ist, in dem
Speichermedium (106).

2. Verfahren nach Anspruch 1, wobei die Kategoriein-
formationen in einem Speicher gespeichert sind, der
separat von dem Speichermedium vorgesehen ist,
oder in dem Speichermedium zusammen mit dem
A/V-Signal.

3. Verfahren nach Anspruch 1 oder 2, wobei der Schritt
zum Auswählen des Kategorieelements folgende
Teilschritte umfasst:

Extrahieren von Merkmalsinformationen, basie-
rend auf welchen die Kategorie des A/V-Signals
erfasst werden kann;
Vergleichen der Merkmalsinformationen mit ei-
ner vorgegebenen Kategorieliste (201); und
Auswählen des Kategorieelements für das A/V-
Signal basierend auf dem Ergebnis des Ver-
gleichs.

4. Verfahren nach einem der Ansprüche 1 bis 3, wobei
das Kategorieelement von einem Nutzer ausgewählt
wird.

5. Verfahren nach einem der Ansprüche 1 bis 4, des
Weiteren umfassend einen Schritt zum Zulassen,
dass ein Benutzer ein Kategorieelement hinzufügt.

6. Vorrichtung zum Aufnehmen eines Audio/Video-Si-
gnals, A/V, umfassend:

ein Speichermedium (106) zum Speichern von
einem oder mehreren A/V-Signalen;
einen Demultiplexing-Prozessor (104) zum De-
multiplexen eines Eingangs-A/V-Signals, Extra-
hieren von Merkmalsinformationen, basierend
auf welchen die Kategorie des A/V-Signals er-
fasst werden kann, und Senden des A/V Signals
an das Speichermedium (106);
eine Steuerung (102) zum
Auswählen und Speichern eines Kategorieele-
ments für das Eingangs-A/V-Signal basierend

auf den Merkmalsinformationen, die von dem
Demultiplexing-Prozessor (104) bereitgestellt
werden;
Bestimmen einer Komprimierungsrate für das
Eingangs-A/V-Signal entsprechend dem Kate-
gorieelement;
Bereitstellen von Informationen über die be-
stimmte Komprimierungsrate für den Demultip-
lexing-Prozessor (104);
Steuern des Demultiplexing-Prozessors (104)
zum Komprimieren des Eingangs-A/V-Signals
auf der Komprimierungsrate und zum Aufneh-
men des Eingangs-A/V-Signals in dem Spei-
chermedium (106); und
Speichern von Kategorieinformationen ein-
schließlich des Kategorieelements in dem Spei-
chermedium.

Revendications

1. Procédé d’enregistrement d’un signal audio/vidéo
A/V, comprenant les étapes suivantes :

sélection (304) d’un élément de catégorie pour
le signal A/V ;
stockage (306) de l’information de catégorie
concernant le signal A/V, l’information de caté-
gorie incluant l’élément de catégorie ;
détermination (305) d’un taux de compression
pour le signal A/V conformément à l’élément de
catégorie sélectionné pour le signal A/V ; et
enregistrement (306) du signal A/V, qui est com-
pressé au taux de compression, sur le support
de stockage (106).

2. Procédé selon la revendication 1, dans lequel l’in-
formation de catégorie est stockée dans une mémoi-
re fournie séparément du support de stockage ou
dans le support de stockage conjointement au signal
A/V.

3. Procédé selon la revendication 1 ou 2, dans lequel
l’étape de sélection d’élément de catégorie com-
prend les sous-étapes suivantes :

extraction d’information de caractéristique sur
base de laquelle la catégorie du signal A/V peut
être saisie ;
comparaison de l’information de caractéristique
avec une liste de catégories prédéterminée
(201) ; et
sélection de l’élément de catégorie pour le signal
A/V sur base du résultat de la comparaison.

4. Procédé selon l’une des revendications 1 à 3, dans
lequel l’élément de catégorie est sélectionné par un
utilisateur.

9 10 
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5. Procédé selon l’une des revendications 1 à 4, com-
prenant en outre une étape consistant à permettre
à l’utilisateur d’ajouter un élément de catégorie.

6. Appareil d’enregistrement d’un signal audio/vidéo
A/V, comprenant :

un support de stockage (106) pour stocker un
ou plusieurs signaux A/V ;
un processeur de démultiplexage (104) pour dé-
multiplexer un signal A/V d’entrée, extraire de
l’information de caractéristique sur base de la-
quelle la catégorie du signal A/V peut être saisie,
et transmettre le signal A/V au support de stoc-
kage (106) ;
un contrôleur (102) pour
sélectionner et stocker un élément de catégorie
pour le signal A/V d’entrée sur base de l’infor-
mation de caractéristique fournie par le proces-
seur de démultiplexage (104) ;
déterminer un taux de compression pour le si-
gnal A/V d’entrée conformément à l’élément de
catégorie ;
fournir de l’information concernant le taux de
compression déterminé au processeur de dé-
multiplexage (104) ;
contrôler le processeur de démultiplexage (104)
pour compresser le signal A/V d’entrée au taux
de compression et enregistrer le signal A/V d’en-
trée sur le support de stockage (106) ; et
stocker de l’information de catégorie incluant
l’élément de catégorie sur le support de stocka-
ge.
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