A Subtitle Translation Engine Technical Field The
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25 DVD movies are stored in Video Objects files (VOB files) in a subdirectory labelled
“VIDEO_TS” on the DVD disc. A VOB file is a basic MPEG-2 system stream. Each
VOB file is a file that contains multiplexed MPEG-2 video, audio and subpicture
(SPC) streams. VOB files usually contain multiplexed Dolby Digital audio and
MPEG-2 video.

30
Subtitles are encoded directly into the DVD bitstream itself and are ’usually
selected for display by a user from the DVD menu, in contrast to Closed Céptions
which require an outboard decoder. There are two Kinds of hard-encoded subtitles,
open and closed. Open subtitles are presented without choice. That is, subfitles

35  appear onscreen and cannot be defeated by turning off the subtitle option in a DVD
player. In contrasi, closed subtitles can turned on or off via the DVD menu or
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25 comprising:
a subtitle extractor for extracting subtitie content in a first language from the video
source; and
a translation module for translating words of the extracted subtitle content in the
first language to a second language with the same meaning by performing a
30  lookup on a language dictionary;
where, during playback of the video, the extracted subtitle content is output in the

second language.

The video source may be in Digital Versatile Disc (DVD), Super Video CD (SVCD)
35 format, or any other format where video content and subtitles are stored as

separate entities.
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The subtitle translation engine may further comprise a picture format determination
module to determine the video format of the video source.

25
In a second aspect, there is provided a method for translating subtitle content from

a video source to another language, the method comprising the steps of:

extracting subtitle content in a first language from the video source; and

translating words of the extracted subtitle content in the first language to a second
30 language with the same meaning by performing a lookup on a language dictionary;

where, during playback of the video, the extracted subtitle content is output in the

second language.

In a third aspect, there is provided a computer program product comprised of a
35 computer-readable medium for carrying computer-executable instructions for

performing the method described.
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descri bed. Brief Description of the Draw ngs An

exanple of the invention will now be described with
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Figure 1 is a block diagram of a hone entertai nment

systemincorporating a subtitle translation engine
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incorporated in a typical home entertainment system 10. The subtitle translation

engine 20 translates subtitle content from a DVD movie to another language
unavailable on the DVD. The home entertainment system 10 comprises a DVD

25  player 11, a display unit such as a television or monitor 12, hi-fi unit 13 and
speakers 14. The subtitle translation engine 20 is connected to an output of the
DVD player 11 and an input of the television 12.

The subtitle franslation engine 20 includes a subtitle extraction module 21 and a

30 translation module 22. A picture format detector (not shown) is also provided to
initially determine whether the video format is DVD or another video format
compatible for translation.

Referring to Figure 2, after a compatible video format has been detected 51, the
35  subtitle extraction module 21 extracts 52 subtitle content in a first language, for
example, English, from the DVD. Subtitles are extracted from the SPC stream of
the DVD player 11 before it is multiplexed with the video and audio streams, and
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stream, and output 61 to the video input of the television 12. During playback of the
movie, the extracted subtitle content is output in Chinese with little or no latency

30 from the subtitle translation process. The process repeats itself for the next subtitle
extracted by the subtitle translation engine 20.

The translation of subtitles from one language to another not present on the DVD is
seamless and transparent to the user after they select the language of the subtitle
35  for display.
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wi t hout departing fromthe scope or spirit of the
i nvention as broadly descri bed. The present
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respects illustrative and nbt restrictive. THE CLAI M5
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be updated.

5. The engine according fo claim 3, wherein the language dictionary is used
for translation between more than two languages.

25
6. The engine according to claim 1, wherein the subtitle extractor comprises
an Optical Character Recognition (OCR) engine to convert subtitle content
in image format into text format.
30 7. The engine according to claim 1, wherein the translation module translates

words on a word-by-word basis or on a phrase-by-phrase basis.

8. The engine according to claim 1, wherein the first language is any one of
English, French, Spanish, ltalian or German.
35
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25 in the second language.

15. The method according to claim 14, comprising an initial step of detecting
the video format of the video source to determine whether the video source

is compatible for franslation.

30
16. The method according to claim 14, wherein the video source is in Digital
Versatile Disc (DVD), Super Video CD (SVCD) format, or any format where
video content and subtitles are stored as separate entities.
35 17. The method according to claim 14, wherein the language dictionary is one

of a lookup table, and database.
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23. The method according to claim 14, wherein the second language is any
one of Chinese (traditional or simplified characters), Japanese, Korean,

20 Thai, Russian or Arabic.

24. A computer program product comprised of a computer-readable medium
for carrying computer-executable instructions for performing the method

according to claim 14.

25
25, A translated subtitle stream generated by the method according to claim
14.
26. A video stream comprising an MPEG-2 video stream multiplexed with a

30 translated subtitle stream according to claim 25.



