USOORE41407E

(19) United States

12y Reissued Patent US RE41,407 E

(10) Patent Number:

Yoo et al. 45) Date of Reissued Patent: Jun. 29, 2010
(54) FEATURE-DEPENDENT OPERATING IP 06-326856 A 11/1994
METHOD BETWEEN TWO CONNECTED JP 11-073295 A 3/1999
EQUIPMENTS AND AN APPARATUS FOR JP 11-134264 A 5/1999
CONTROLLING THE OPERATING METHOD KR 1999-0059549 A 7/1999
KR 1999-0068744 A /1999
1999-0088233 A 12/1999

(75) Inventors: Jea Yong Yoo, Scoul (KR); Kang Soo KR
Seo, Kyunggi-do (KR)

Primary Examiner—Robert Chevalier
(74) Attorney, Agent, or Firm—Birch, Stewart, Kolasch &
Birch, LLP

(73) Assignee: LG Electronics Inc., Seoul (KR)

(21) Appl. No.: 11/432,790
(22) Filed: May 12, 2006 (57)

The present mvention relates to a method and apparatus for
accomplishing a requested operation selectively based upon

ABSTRACT

Related U.S. Patent Documents

Reissue of; features of other equipment between equippments connected
(64) ii‘[jélé:No.. 3&733;,815859200 4 through a digital interf:-a}ce such as the IEEE 1394. The
Appl. No.: 09/606 60 4 feature-@ependent operating apparatus consists of a connec-

Hiled: Tan. 25 2000 tor sending and recerving data through the digital interface; a

‘ ’ memory storing feature information of a connected equip-

(30) Foreign Application Priority Data ment recerved through the connector; a pickup detecting
video and/or audio data from a data storage medium; a con-

}g;; gg’ éggg EE% """""""""""""""""""""" égggﬁ?% troller controlling the pickup to detect data from the data
T e storage medium based on the stored feature information,

(51) Int. CL. converting the format of the detected data into a format
HO4N 7/00 (2006.01) specified 1n the stored feature information, and generating an
advisory message informing a mismatch between the format

(52) US.CL oo, 386/46; 386/125; 386/E5.002  of data to offer and the format specified in the feature infor-
(58) Field of Classification Search ................... 386/46, ~ mation; and a data sender transmitting data detected by the

386/124, 125, 45, 83, 1
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
5,977,964 A 11/1999 Williams et al.

2002/0057893 Al 5/2002 Wood et al.

pickup or the generated message to the connected equipment
through the digital interface. This feature-dependent operat-
ing apparatus 1s able to adjust functions and processing
capacity ol a equipment to the maximal or umiversal capacity
of the connected equipment automatically, or to inform a
viewer of the cause of possible malfunction 1f the features of
the connected equipment are not same, when data by a
requested operation are to be transmitted to the connected

equipment, thereby improving the convenience of a viewer.
FOREIGN PATENT DOCUMENTS

8/1993

TP 05-216800 A 40 Claims, 8 Drawing Sheets

(o)

¥

Si0
power on or bus reset

check the conpected S
equipmenis

request feature information of
2 digitat TV and receive it

517
trafsmit st AAYISOry messapge

$i5
playback » requested title e
JEtail imnfi ti k.
trapsmit reproduced data to 516 aiied information
the digital TY

retrieve information ou the Sy
displsying capacity in the

featore snformation

send the detailed information 520
and the characteristics of video
data of the requested title




U.S. Patent Jun. 29, 2010 Sheet 1 of 8 US RE41,407 E

FIG. 1

100 400

300

= l ] |
DVD-PLAYER I D-VCR ‘

RS T R T

|
N\
A

I

IEEE 1394

Conventional Art

i
1




US RE41,407 E

Sheet 2 of 8

Jun. 29, 2010

U.S. Patent

FIG. 2

- W e eainalind o et 0 el gl Sl b Belalele il i Sl W B W e F TR Y BRI

LA R I LN FEE BT E R E N |

Jujsuy
uopjs)
-uIsdiJ

|
|
M
|

anyd-qng

$1

JIPp033(]

gy iy, | e EE——m- L

{

sl AL, g = g S —

_ 191194007
S1/Sd

|
_

_




U.S. Patent Jun. 29, 2010 Sheet 3 of 8 US RE41,407 E

FIG. 3

START

\ , Sio

power on or bus reset ’

e e e el

check the connected A\YP
equipments

L. .. ...~~~ ' "W

request feature information of |, 512
a digital TV and recetve it

{ , S13
playback key is entcred I

dafa are presenler Sld
normally in the digital

NO
YES |, Si17
transmit an advisory message |
| , SIS |

playback a requested title I

S/l6 Jetailed information h AYL.

. l
transmit reproduced data to |
uested?

YES

retrieve information on the
displaying capacity in the
feature information

send the detailed information |
and the charactenistics of video |
data of the requested title |

END



U.S. Patent Jun. 29, 2010 Sheet 4 of 8 US RE41,407 E

1 ;! D-TV can not support !
DVD : Video Size (HD) - - 1280 x 1080 )
, DTV : Video Size (NM) - - 704 x 408 ;
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FEATURE-DEPENDENT OPERATING
METHOD BETWEEN TWO CONNECTED
EQUIPMENTS AND AN APPARATUS FOR

CONTROLLING THE OPERATING METHOD

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.

CROSS REFERENCE TO RELATED
APPLICATION

This application is related to application Ser. No. 11/432,
789, filed on May 12, 2006.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method for accomplish-
ing a requested operation selectively based upon features of
other equipment connected through a digital communication
line.

2. Description of the Related Art

FIG. 1 shows an example of several electrical home appli-
ances connected zo each other through a digital interface line
such as the IEEE 1394. The electric home appliances con-
nected fo each other are a digital versatile disk (DVD) player
100 for reproducing high-quality digital video and/or audio
data from an optical disk, a digital video cassette recorder
(VCR) 300 for recording/reproducing high-quality digital
video and audio data to/from a magnetic recording medium
such as a digital video tape, a set top box (STB) 400 for
receiving RF broadcast signals, extracting data streams of a
selected program from the broadcast signals, and transmit-
ting them to an appropriate equipment, a digital TV 200 for
presenting the high-quality video pictures and sounds after
decoding received data from a digital satellite broadcast, the
DVD player 100, or the digital VCR 300, and a digital audio
equipment 500 for outputting high-quality sounds after
decoding received digital audio data streams.

The DVD player 100 connected through the 1.
standard uses a DVD as a medium.

L1

EE 1394

The DVD recording medium will be popularized as a
multi-functional disk recording medium since the standard
for a DVD recording medium has been rapidly developed
among related companies. Therefore, the DVD player will
be widely used, and a digital video/audio presenting equip-
ment capable of providing high-quality video pictures and
sounds, for example, a digital TV will be also popularized 1n
the near future.

Accordingly, a method using a DVD player or a DVD
recorder 1n connection with a digital TV as shown FIG. 1 1s
expected to be rapidly increased. The connection standard
between electric home appliances such as a DVD recorder, a
digital TV, and so on 1s sure to be IEEE 1394,

The DVD player 100 processes digital data [stream]
streams of MPEG format, especially a program stream
(referred as ‘PS’ hereinafter) differently depending upon
whether the data stream contains a presentation data or a
navigation data. The presentation data 1s processed to yield
video and audio, and the navigation data 1s used for control-
ling a data reproducing operation of a DVD player.

Contrary to the DVD player 100, the digital TV 200 pro-

cesses digital data streams of MPEG format organized with
transport streams (referred to as ‘TS’ heremafter) into pre-
sentation data, and converts them into video and audio sig-
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nals. Accordingly, the DVD player 100 should convert PS
into TS before transmission, or the digital TV 200 should
convert recerved PS 1nto TS before signal processing.

r

I'he difference between PS and TS 1s as follows.

—

T'he PS consists of several packs and each pack consists of
packetized elementary stream (PES) packets containing
digitized video, audio, and additional information data. A
PES packet can contain data whose size 1s variable so that
the size of a PES packet may not be the same all the time.

On the contrary, the TS consists of transport packets and
cach packet has a fixed length of 188 bytes including 1its
packet header.

Accordingly, when converting PS mnto TS, each PES
packet of PS should be divided into packets of TS sequen-
tially and necessary header information 1s added to each
divided TS packet at that time. Because a PES packet 1s
divided into multiple TS packets, a remaining area of the last
TS packet 1s stuifed with null data after writing all data of a
PES packet in the multiple TS packets.

The digital TV 200 can output high-quality video pictures
and sounds by decoding the digital data streams transmaitted
from the DVD player 100 through the above format-
converting process.

The operation such as a disk reproduction of the DVD
player 100 can be controlled remotely through the digital TV
200 connected via the IEEE 1394 standard, or directly
through key commands on a front panel or a remote control-
ler.

The DVD, a multi-functional disk, can include several
titles 1n a single disk, and characteristics of contents such as
picture resolution, the number of audio channels, and dis-
play mode (for example, 4:3, 16:9, Pan-scan, or letter box)
may be different according to each title. Therefore, addi-
tional information to indicate title characteristics 1s recorded
in a DVD. In addition, a copy-right information, a disk type
information on single-sided or double-sided, and various
information for providing new functions are recorded 1n a
DVD. This means that the DVD has different characteristics

1f a contained title 1s ditferent.

Accordingly, new functions are embodied and new hard-
ware elements are added i a recently developed DVD
player 1n order that reproduction methods or data processing
method adequate to the title characteristics and the addi-
tional information may be executed without an operation

[fail] failure.

However, the digital TV 200 connected to the DVD player
100 through a digital interface such as the IEEE 1394 stan-
dard may not equip a processing capacity corresponding to
the data processing capacity and the operation features of the
DVD player 100, and may not support the characteristics of
contents of the DVD in which aforementioned additional
information and data for new functions are recorded.

Moreover, a low-price digital TV may not have informa-
tion on 1ts processing capacity and operational features, or
may not support the negotiating function for mutual
exchange of the feature information. In these case, the digital
TV cannot process video/audio data of various characteris-
tics provided by the DVD player 100 appropriately.

Accordingly, the video and audio data normally repro-
duced from a DVD by the DVD player may be presented
abnormally 1n the digital TV.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide a feature-
dependent operating method between mutually-connected
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equippments and an apparatus for controlling the operating
method, which request an external equipment such as a digi-
tal television to send its feature information, determine
whether the data to provide for the external equipment are
normally processed based on the feature information, 11 1t 1s
received through a digital interface, and perform a requested
mutual operation selectively depending upon the result of
the determination, or perform the requested mutual opera-
tion according to the pre-specified proper method if the

requested feature information 1s not recerved.

The feature-dependent operating method according to the
present mvention comprises the steps of requesting feature
information of a connected equipment through a digital
interface; receiving the requested feature information
through the digital interface and storing the received feature

information; and performing a requested operation or not
based on the stored feature information.

The feature-dependent operating apparatus according to
the present invention comprises a connecting means sending,
and receiving data through a digital interface, a storing
means storing feature mformation of a connected equipment
received through said connecting means; a data acquisition
means obtaining video and/or audio data from a data storage
medium; a controlling means controlling said data acquisi-
tion means to or not to obtain data from the data storage
medium based on the stored feature information; and a trans-
mitting means transmitting data obtained by said data acqui-

sition means to the connected equipment through the digital
interface.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the mvention, illustrate the
preferred embodiments of the mvention, and together with
the description, serve to explain the principles of the present
invention.

In the drawings:

FIG. 1 shows an example of several electric home appli-
ances connected each other through a digital interface such

as the IEEE 1394

FIG. 2 [is] includes block diagrams of a DVD player and a
digital television which the feature-dependent operating
method between equippments connected to each other
through a digital interface 1s applied to;

FIG. 3 1s a reproduction flow diagram of a DVD player
which a feature-dependent operating method according to
the present invention 1s applied to;

FIG. 4 shows an example of an advisory message inform-
ing the characteristics of transmitting data which are otfered
to the other equipment according to the present invention;

FIG. 5 1s a reproduction flow diagram of a DVD player
which another feature-dependent operating method accord-
ing to the present invention 1s applied to;

FIG. 6 shows an example of an advisory message display-
ing 1nformation on data format according to the present
invention;

FIG. 7 1s a reproduction flow diagram of a DVD player

which another feature-dependent operating method accord-
ing to the present invention is applied to;

FIG. 8 shows an example of an advisory message inform-
ing the format of transmitting data which are offered to the
other equipment according to the present invention; and

FIG. 9 shows an example of an advisory message inform-
ing that the received data cannot be processed 1n a digital TV.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

In order that the invention may be fully understood, pre-
terred embodiments thereof will now be described with ret-
erence to the accompanying drawings.
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FIG. 2 1s block diagrams of a DVD player and a digital TV
which the feature-dependent operating method between
equippments connected each other through a digital inter-
face 1s applied to. The DVD player 100 comprises an optical
pickup 2 for detecting data recorded 1n a DVD 1; a demodu-
lator 3 for demodulating and error-correcting the detected
data; a scrambler 4 (or a copy protecting equipment) for
scrambling data outputted from the demodulator 3 with copy
protecting codes; a path selector 5 for selecting one or two
output path for data scrambled with the copy protecting
codes; a data parser 6 for parsing data streams, that 1s, PS
received through the path selector 5 into presentation and
navigation data and then parsing the presentation data into
audio, video and sub-picture data again; decoders 7, 8, and 9
for decoding the parsed audio, video and sub-picture data
into uncompressed data respectively; a presentation engine
10 for combining the decoded audio, video and sub-picture
data into digital audio signal and video signal; D/A convert-
ers 11 and 12 for converting the digital audio and digital
video mto corresponding analog signals respectively; a
microcomputer 13 for controlling reproduction operation for
the DVD 1 depending upon the navigation data from the data
parser 6 and feature information received from the digital
television 200, or providing advising messages automati-
cally or on a user’s request; a memory 16 for storing data
necessary for control operation of the microcomputer 13 and
the feature information of the digital TV 200; a PS/TS con-
verter 14 for converting the PS outputted from the path
selector 5 mto TS; and an interface 15 for transmitting the
converted TS through a IEEE 1394 digital communication
line.

L1

The digital TV 200 comprises an interface 21 for recerv-
ing TS from the DVD player 100 through the IEEE 1394
digital communication line; a demux 23 for demuxing the
recetved TS 1nto audio and video data; decoders 24 and 25
for decoding the audio and video data into uncompressed
audio and video data respectively; D/A converters 26 and 27
for converting the uncompressed digital data into corre-
sponding analog audio and video signals respectively; a
microcomputer 22 for generating control signals for each
clement corresponding to a user’s key input, reading self
feature mnformation requested from the DVD player 100, and
transmitting the read feature information; an on-screen dis-
play (OSD) circuitry 28 for outputting character signals cor-
responding to the advisory message transmitted from the
DVD player 100 onto a screen; a mixer 30 for mixing the
character signals with the decode video signals; and a
memory 29 for storing feature mformation and data neces-
sary for control operation of the microcomputer 22.

A key entering means 30 such as a remote controller for
controlling operation of the DVD player 100 and the D-TV
200 1s also shown 1n FIG. 2.

And, the PS/TS converter 14 of the DVD player 100 may
be itegrated into the digital TV 200, or may be designed as
a stand-alone.

The inter-operation between the DVD player 100 and the
digital TV 200 which are constructed as shown 1n FI1G. 2 will
now be described 1n detail.

In the DVD player 100, recorded signals detected from the
DVD 1 by the optical pickup 2 are demodulated into PS by
the demodulator 3. The PS 1s separated into audio, video and
sub-picture data of MPEG format by the data parser 6, and
the MPEG-formatted data are converted into audio and
video signals by the decoders 7, 8, and 9, the presentation
engine 10, and the D/A converters 11 and 12. Also, the PS 1s
sent to the PS/TS converter 14 through the path selector 5.
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The PS/TS converter 14 decodes the PS and interprets the
stream 1dentification number, sorts out the PS 1nto program
specific information (PSI) for controlling program
presentation, presentation data containing audio and video
data, and system clock data.

The program specific information and system clock data
are used as imformation for controlling presentation of pro-
gram and system clock synchronization, respectively.

The presentation data are converted mto TSs whose for-
mat 1s acceptable to the digital TV 200 and transferred to the
digital TV 200 through the IEEE 1394 interfaces 135 and 21.

Accordingly, the digital TV 200 can present high-quality
digital video and audio to a viewer after decoding the data
contents packetized into the received TSs, if the format of
data contents 1s suitable to decoding requirements of the

digital TV 200.

Now, a feature-dependent operation 1s explained. If a user
presses a play key on the key entering means 50 for a certain
title of the DVD 1 1nserted in the DVD player 100 to be
reproduced, the microcomputer 13 of the DVD player 100
checks feature information of the digital TV 200 which has
been stored 1n the memory 16. The DVD player 100 receives
the feature information i1n advance from the digital TV 200
through the interface unit 21 and stores 1t 1n the memory 16.
The DVD player 100 judges on whether data streams which
are to be reproduced and transmitted by the requested play-
back can be displayed normally 1n the digital TV 200 after
understanding the processing capacity and operational func-
tion of the digital TV 200 based on the stored feature infor-
mation. If the reproduced data streams are to be processed
normally 1n the digital TV 200, the DVD player 100 carries
out the requested playback operation, and i1 not, 1t carries
out the requested operation differently.

Embodiments of this operation will now be described in
detail with reference to the accompanying drawing.

FI1G. 3 1s a playback flow diagram of the DVD player 100

which a feature- dependent operating method according to
the present invention 1s applied to. When a power source of
the DVD player 100 1s turned on or a reset 1s occurred (S10)
on the digital interface bus of the IEEE 1394, the microcom-
puter 13 checks (S11) the connection status ef the connected
equippments including the digital TV 200 through a IEEE
1394 1nterface bus. I the digital TV 200 1s connected, the
DVD player 100 requests feature information of the digital
TV 200 and then receives 1t from the digital TV 200 (S12).
This feature information includes the processing capacity for
displaying video and outputting sound, acceptable data types
for video and audio, and so on.

The reason why the feature information of other [equipp-
ments] equipment is received in advance is to judge [on]
whether the data streams reproduced from the DVD 1 can be

normally presented in the digital TV 200 before actual play-
back of the DVD 1.

If the microcomputer 13 of the DVD player 100 transmits
a command requesting feature information to the microcoms-
puter 22 of the digital TV 200 connected through the IEEE
1394 interface units 15 and 21, the microcomputer 22 of the
digital TV 200 retrieves the feature information from the
memory 29, that is, the device descriptor information in
which all information on system specification, characteris-
tics of acceptable video and audio data, and so on are
written, and transmits the retrieved feature information to
the microcomputer 13 of the DVD player 10. The device
descriptor information of the digital TV 200 1s stored in the
memory 16 or an internal memory of the microcomputer 13.

In the condition that the device descriptor information of
other [equippments] equipment are stored in the memory 16

10

15

20

25

30

35

40

45

50

55

60

65

6

or an internal memory of the microprocessor 13, when a key
command requesting a playback of a DVD ftitle 1s entered
(S13) through the key entering means 50, the microcomputer
13 reads the device descriptor information of the digital TV
200 which 1s already stored 1n the memory 16, compares it
with the characteristics of data of the requested title, and
then judges on (S14) whether the video and audio data
streams to be reproduced and transmitted will be presented
into normal video pictures and sounds 1n the digital TV 200
based on the comparison result.

For example, 11 the video data of the DVD title to be
reproduced are super high-quality pictures of *1280x1080°
pixels corresponding to the HD-TV (High Definition-TV)
and the device descriptor information indicates that the reso-
lution of the digital TV 200 1s “704x408°, the microcom-
puter 13 concludes that the super high-quality video data to
be transmitted to the digital TV 200 can not be normally
presented 1n the digital TV 200, so that 1t transmits an advi-
sory message (S17) informing that the reproduced data can
not be normally displayed, instead.

IT a viewer requests a detailed information for the
message, the microcomputer 13 retrieves (S19) information
on the displaying capacity in the device descriptor informa-
tion stored 1 the memory 16, and transmits (S20) the
retrieved detailed information and the characteristics of
video data of the playback-requested DVD ftitle to be dis-
played onto a screen of the digital TV 200.

If the video data to be reproduced are high-quality pic-
tures of “704x408° pixels suitable to the resolution of the
digital TV 200, the microcomputer 13 concludes that the
video data to be transmitted to the digital TV 200 are nor-
mally presented, so that it performs (S135) the requested
playback operation, then transmits (816) the reproduced
video/audio data streams to the digital TV 200 through the
IEEE 1394 interface unit 15.

FIG. 4 shows an example of a screen displaying the advi-
sory message and the detailed information which may be

provided at the same time by the DVD player 100 without
the request of the detailed information.

As described above, when a power source of the DVD
player 100 1s turned on or a request 1s occurred on a digital
interface bus, the feature information of the digital TV 200 1s
received and stored after requesting 1t to the digital TV 200.
Referring to this feature information of the digital TV 200,
the DVD player 100 1s able to prevent data streams to be
reproduced and transmitted from being presented abnor-
mally.

FIG. 5 1s a playback flow diagram of the DVD player 100

which another feature-dependent operating method accord-
ing to the present invention 1s applied to.

When a power 1s applied to the DVD player 100 or a reset
1s occurred (S30) on a digital interface bus, the microcom-
puter 13 checks (S31) the connection status of the connected
equ1ppments including the digital TV 200. If the digital TV
200 1s connected through the IEEE 1394 interface, the DVD
player 100 requests the device descriptor information to the
digital TV 200, receives 1t from the digital TV (S32), and

then stores 1t 1n the memory 16 or an internal memory.

Then, 11 a key command requesting playback of a DVD
title 1s entered (533) through the key entering means 50, the
microcomputer 13 reads the stored device descriptor infor-
mation of the digital TV 200, compares 1t with the character-
istics of data of the requested title, and then judges [on]
(S34) whether the video and/or audio data streams to be
reproduced and transmitted will be normally presented 1n the
digital TV 200, based on the comparison result.
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For example, 11 the audio data of the DVD ftitle to be
reproduced and transmitted are multi-channel LPCM (Liner
Pulse Code Modulation) data and the device descriptor
information indicates that the digital TV 200 can accept
AC3-formatted audio data, the microcomputer 13 checks
whether a present play mode 1s the auto-change mode (S37).
I1 the present play mode 1s an auto change mode, the micro-
computer 13 converts (5S38) the reproduced LPCM audio
data into audio data of AC3 format specified 1n the device
descriptor information, and transmits the AC3-formatted
data. In addition, 1t transmits (5S39) an advisory message
informing that the format of the transmitted data 1s converted
automatically, so that an advisory message shown in FIG. 6
1s displayed onto a screen of the digital TV 200.

If the present play mode i1s not an auto change mode,
[other] another advisory message informing [of] a data type
mismatch 1s transmitted (S40) because the LPCM-formatted
audio data may not be processed normally 1n the digital TV
200. Then, if a user requests (S41) a detailed information for
the advisory message, the microcomputer 13 retrieves (S42)
information on the audio decoding method specified 1n the
device descriptor information stored 1n the memory 16, and
transmits (S43) the retrieved detailed information and the
characteristics of audio data of the playback-requested DVD
title to be displayed onto a screen of the digital TV 200.

If the format of the audio data to be reproduced 1s AC3
which 1s decodable format in the digital TV 200, the micro-
computer 13 concludes that the audio data to be transmitted
are normally decoded 1nto sounds 1n the digital TV 200, so
that 1t performs (S35) the requested playback operation, then

transmits (S36) the reproduced video/audio data streams to
the digital TV 200 through the IEEE 1394 interface unit 15.

According to the above-explained embodiments, data
streams to be reproduced and transmitted are prevented from
being presented abnormally 1n the digital TV 200.

The embodiments explained till now are for the case that
the requested feature information 1s received, however the
requested feature information can not be recewved due to
various problems.

The flow chart of FI(G. 7 which 1s for the case that the
feature information 1s not received will now be described.

The embodiment of FIG. 7 1s for audio data, however, 1t
will be equally applied for video data without departing
from essential characteristics therecof. For explaining the
flow diagram of FIG. 7, 1t 1s supposed that the digital TV 200
1s a low-price model manufactured only for presenting high-
quality video and audio, so that it has not 1ts own feature
information on 1ts capacity for data processing and
displaying, or 1t does not equip the function of exchanging
teature information with other equipments.

On this assumption, feature information of the connected
equippments 1s requested at the initial stage of a equipment
or an interface bus (S80~582). This process 1s the same as
described above.

After requesting the feature mformation, the microcom-
puter 13 checks (S83) whether the requested feature infor-
mation 1s received from each equipment. If the feature infor-
mation was received from the digital TV 200, the
microcomputer 12 would execute the same steps of S13 to
S20 1n FIG. 3 or S33 to S43 of FIG. 5 (890). However, since
the feature information of the dlgltal TV 200 1s not recerved,
the microcomputer 13 memorizes the fact that the feature
information of the digital TV 200 1s not acquired.

Then, 1T a playback 1s requested (S84) from a viewer, the
DVD player 100 reads default information designating a
processing method for the case of no feature information
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before playback, and reproduces a requested DVD title and
transmits reproduced audio data (S85) 1n a pre-specified for-
mat of the default information which 1s low-grade or lower-
most format applicable to the type of a digital TV, for
example, 2-channel LPCM format. At this time, the micro-
computer 13 sends (S86) an advisory message telling that
the format of audio data transmitted to the digital TV 1s
2-channel LPCM. FIG. 8 1s an example of the advisory mes-
sage displayed onto the digital TV 200. This advisory mes-
sage ncludes all supportable audio formats besides current
format of the transmitted audio data. The advisory message
may be also displayed on an LCD display panel integrated in
the DVD player 100.

Accordingly, a viewer can distinguish the format of the
audio data transmitted from the DVD player 100 easily
based on the advisory message displayed on the digital TV
200. Thus, 1f sounds are not outputted normally because of
the mismatch between an acceptable format of the digital
TV and a format specified in the default information stored
in the memory 16, a viewer sees the formats supportable 1n
the DVD player 100 from the displayed advisory message,
selects one format acceptable to the digital TV 200 among
the displayed supportable several formats, and requests the
DVD player 100 (587) to convert the reproduction audio
data 1nto the data of the selected format.

For example, a viewer selects the format AC3, MPEG 1
layer 2, or MPEG 1 layer 3 to convert the LPCM audio data
after seeing the advisory message shown in FIG. 8.
Accordingly, format-converted audio data acceptable to the
digital TV 200 are transmitted (S88) from the DVD player

100, so that the audio data are presented in normal sounds by
the digital TV 200.

Meanwhile if the digital TV 200 detects that 1t can not
process the audio data transmitted from the DVD player 100,
it may display an error message informing that input audio
data are not able to be processed and which format 1s sup-
portable onto a screen as shown in FIG. 9. In this case, a
viewer examines whether the audio data transmitted from
the DVD player 100 are normally outputted as changing
decoding format among supportable formats of the digital
TV 200, and 11 sounds are normally outputted, the format set
at that time 1s fixed to process mput audio data.

i

The DVD player 100 may be connected with various digi-
tal appliances through the digital interface. If reproduced
audio data are destined to a digital audio equipment which
cannot present video pictures, the DVD player 100 may pro-
vide a voice message miforming the contents shown in FIG.
8. Also, 1n the case that the feature information of an audio
equipment 1s not recerved, the reproduced audio data are
provided for the audio equipment 1n the audio format pre-

designated in the default information the same as in the
above-mentioned method for the digital TV 200.

The feature-dependent operating method between
mutually-connected [equippments] equipment and the appa-
ratus for controlling the operating method adjust functions
and processing capacity of an equipment to the maximal or
universal capacity ol the connected equipment
automatically, or [inform] informing a viewer of the cause of
possible malfunction 11 the features of the connected equip-
ment are not same, when data by a requested operation are to
be transmitted to the connected equipment, thereby 1mprov-
ing the convenmience of a viewer.

Although the preferred embodiment of the present inven-
tion have been disclosed or illustrative purposes, those
skilled 1n the art will appreciate that various modifications,
additions and substituents are possible, without departing
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from the scope and spirit of the invention as recited in the
accompanying claims.

What 1s claimed 1s:

[1. A feature-dependent operating method between
mutually-connected equipments through a digital interface,
comprising the steps of:

(a) requesting feature information of a connected equip-
ment through the digital interface;

(b) recerving the requested information through the digital
interface and storing the received feature information;
and

(c) performing a requested operation or not based on the
stored feature information. ]

[2. A method set forth in claim 1, wherein said step (c¢)

comprises the steps of:

(c1) judging on whether the data to be reproduced and
transmitted are normally presented in the connected
equipment based on the stored feature information; and

(c2) performing the requested operation based on the
judgement, or transmitting a message mforming a
result of the judgment.]

[3. A method set forth in claim 2, wherein the message is

about the format of the data to be transmitted.}

[4. A method set forth in claim 1, wherein the feature
information 1s descriptor information including a system
specification of a digital displaying equipment and charac-
teristic information of video and audio data acceptable to the
digital displaying equipment.]

[S. A method set forth in claim 4, wherein the system
specification includes information on the resolution of the
digital displaying equipment.]

[6. A method set forth in claim 4, wherein the characteris-
tic information includes information on data format which 1s
acceptable to the digital displaying equipment.]

[7. A feature-dependent operating method between
mutually-connected equipments through a digital interface,
comprising the steps of:

(a) requesting feature information of a connected equip-
ment through the digital interface;

(b) receiving the requested feature information through
the digital interface and storing the receirved feature
information; and

il

(¢) converting the format of data to be oflered to the con-
nected equipment by a requested operation based on the
stored feature information, and transmitting the format-
converted data.]

[8. A method set forth in claim 7, wherein said step (c)

comprises the steps of:

(c1) judging on whether the data to be reproduced and
transmitted are normally presented in the connected
equipment based on the stored feature information; and

(c2) converting the format of the data into a format which
1s acceptable to the connected equipment based on the
judgement, and transmitting the format-converted
data.}

[9. A method set forth in claim 8, wherein said step (c2)
further transmits a message informing that data format is
converted.]

[10. An apparatus for controlling an operation between
mutually-connected equippments through a digital interface,
comprising;

a connecting means sending and recerving data through

the digital interface;

a storing means storing feature information of a connected
equipment recerved through said connecting means;
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a data acquisition means obtaining video and/or audio
data from a data storage medium;

a controlling means controlling said data acquisition
means to or not to obtain data from the data storage
medium based on the stored feature information; and

a transmitting means transmitting data obtained by said
data acquisition means to the connected equipment
through the digital interface.]

[11. An apparatus set forth in claim 10, wherein said con-
trolling means judges on whether the data to be obtained and
transmitted are normally presented 1n the connected equip-
ment based on the stored feature information, and performs a
requested operation or not based on the judgement.}

[12. An apparatus set forth in claim 10, wherein said con-
trolling means judges on whether the data to be obtained and
transmitted are normally presented 1n the connected equip-
ment based on the stored information, and transmits a mes-
sage informing a result of the judgement without performing
a requested operation. ]

[13. An apparatus set forth in claim 10, wherein said con-
trolling means judges on whether the data to be obtained and
transmitted are normally presented 1n the connected equip-
ment based on the stored feature information, changes the
format of the data based on the stored feature information,
and transmits the format-changed data.]

[14. A method for providing data between mutually- con-
nected equippments through a digital interface, comprising
the steps of:

(a) requesting feature mformation of a connected equip-
ment through the digital interface;

(b) checking whether the requested feature information 1s
recerved or not; and

(c) transmitting the data to be offered according to a
requested operation to the connected equipment 1n a
format pre-specified for the connected equipment 11 the
requested feature information is not received.]

[15. A method set forth in claim 14, wherein the con-
nected equipment 1s a video displaying equipment or an
audio equipment which can accept digital data.]

[16. A method set forth in claim 14, wherein the pre-
specified format is 2-channel LPCM.]

[17. A method set forth in claim 14, wherein said step (c)
transmits data together with a message informing the format
of the transmitted data.]

[18. A method set forth in claim 14, further comprising the
step of converting the format of the data to be offered 1nto a
format specified by an external request.]

[19. A method set forth in claim 14, wherein the pre-
specified format 1s low-grade one applicable to the type of
the connected equipment.}

20. A feature-dependent operating method, comprising
the steps of.

[

(a) receiving feature information from an external
equipment, the feature information including a system
specification of the external equipment; and

(b) transmitting data including audio and/ov video con-
tent to the external equipment based on the received
system specification.

21. The method of claim 20, wherein the step (b) com-

prises the steps of:

(cl) judging whether data to be transmitted can be nov-
mally plaved in the external equipment based on the
received feature information; and

(c2) transmitting oviginal data or converted data as a
result of step (cl).
22. The method of claim 20, wherein the step (b) transmits

digital data acceptable to the external equipment.
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23. The method of claim 20, wherein the step (b) transmits
a message about a format of the data transmitted or to be
transmitted instead of data including the audio and/or video
conitent.

24. The method of claim 20, wherein the step (b) further
transmits a message about a format of the data transmitted
or to be transmitted.

25. The method of claim 20, wherein the step (b) com-
prises the steps of:

generating data acceptable to the external equipment
based on the received feature information; and

transmitting the genervated data to the external equipment.

26. The method of claim 20, wherein the system specifica-
tion includes information on a processing capability of the
external equipment for processing data.

27. The method of claim 20, wherein the feature informa-
tion further includes attribute information of audio and/or
video data acceptable to the external equipment.

28. The method of claim 27, wherein the attribute infor-
mation includes information on a data format acceptable to

the external equipment.
29. The method of claim 20, further comprising.

checking whether the external equipment is connected,
and

requesting the featurve information from the external
equipment if the external equipment is connected as a
result of checking step,

whevrein the step (a) receives the feature information as a
vesult of requesting step.

30. A feature-dependent operating method for a digital

equipment, comprising the steps of:

(a) transmitting feature information to an external entity
to obtain an acceptable data from the digital
equipment, the feature information including a system
specification of the digital equipment; and

(b) receiving data including audio and/or video content
from the external entity based on the transmitted system
specification.

31. The method of claim 30, wherein the feature informa-

tion has been stoved in a memory of the external entity.

32. The method of claim 30, wherein the step (b) receives
original data or converted data based on the feature infor-
mation.

33. The method of claim 30, wherein the step (b) receives
data acceptable to the external entity.

34. The method of claim 30, wherein the step (b) receives
a message about a format of the data received or to be
received instead of data including the audio and/ov video
conltent.

35. The method of claim 30, wherein the step (b) further
receives a message about a format of the data veceived or to
be received.

36. The method of claim 30, wherein the system specifica-
tion includes information on a processing capability of the
external entity for processing data.

37. The method of claim 30, wherein the feature informa-
tion further includes attribute information of audio and/or
video data acceptable to the external entity.

38. The method of claim 37, wherein the attribute infor-
mation includes information on a data format acceptable to

the digital equipment.
39. The method of claim 30, wherein the transmitting step

(a) transmits the feature information to the external entity if

the external entity is connected.
40. An apparatus for operating an equipment connected
to an external equipment, the apparatus comprising.

12

a controller configured to receive feature information
from the external equipment, the feature information
including a system specification of the external
equipment, and to transmit data including audio and/or

5 video content to the external equipment based on the
received system specification.

41. The apparatus of claim 40, wherein the controller is
further configured to judge whether data to be transmitted
can be normally plaved in the external equipment based on
the received feature information, and to transmit original
data ov convert data as a result of the judgement.

42. The apparatus of claim 40, wherein the controller is
further configured to transmit digital data acceptable to the
external equipment.

43. The apparatus of claim 40, wherein the controller is
IS further configured to transmit a message about a format of

the data transmitted or to be transmitted instead of data

including the audio and/or video content.

44. The apparatus of claim 40, wherein the controller is
further configured to transmit a message about a format of

20 the data transmitted or to be transmitted.

45. The apparatus of claim 40, wherein the controller is
further configured to generate data acceptable to the exter-
nal equipment based on the received feature information,
and to transmit the generated data to the external equip-

75 ment.

46. The apparatus of claim 40, wherein the system speci-
fication includes information on a processing capability of
the external equipment for processing data.

47. The apparatus of claim 40, wherein the feature infor-
mation further includes attribute information of audio and/
or video data acceptable to the external equipment.

48. The apparatus of claim 47, wherein the attribute infor-
mation includes information on a data format acceptable to
the external equipment.

49. The apparatus of claim 40, wherein the controller is
further configured to check whether the external equipment
is connected, to rvequest the feature information from the
external equipment if the external equipment is connected as
a vesult of the check, and to rveceive the feature information
as a result of the request.

50. An apparatus for operating a digital equipment, the
apparatus COmprising:
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a controller configured to transmit feature information to
an external entity to obtain an acceptable data from the
digital equipment, the feature information including a
system specification of the digital equipment, and to
receive data including audio and/ov video content from
the external entity based on the transmitted system
specification.

51. The apparatus of claim 50, where the feature informa-

tion has been stored in a memory of the external entity.

52. The apparatus of claim 50, wherein the controller is
further configured to receive original data ov converted data
based on the feature information.

53. The apparatus of claim 50, wherein the controller is
further configure to receive data acceptable to the external
entity.

54. The apparatus of claim 50, wherein the controller is
further configured to rveceive a message about a format of the
60 data received or to be received instead of data including the
audio and/or video content.

55. The apparatus of claim 50, wherein the controller is
further configured to rveceive a message about a format of the
data received or to be received.

56. The apparatus of claim 50, wherein the system speci-
fication includes information on a processing capability of
the external entity for processing data.
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57. The apparatus of claim 50, wherein the feature infor- 59. The apparatus of claim 50, wherein the controller is
mation further includes attribute information of audio and/  further configured to transmit the feature information to the
or video data acceptable to the external entity. external entity if the external entity is connected.

58. The apparatus of claim 57, wherein the attribute infor-
mation includes information on data format acceptable to
the digital equipment. I T
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