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DISPLAYING VIDEO SEQUENCES

FIELD OF THE INVENTION

The present invention relates to the display of video sequences.

BACKGROUND OF THE INVENTION

Watching TV is becoming a very important activity for relaxation and amusement. By

watching TV, people can enjoy themselves and get lots of new information.

People have various requirements as regards watching TV, but the content of TV

programs is fixed, consequently, although people could watch several channels

simultaneously through picture-in-picture or nine-pictures provided by the TV, it is

sometimes not possible to fulfill their requirements. For example, when people want to

enjoy personal content or content from other sources, people have to manually switch the

TV from receiving and displaying TV programs to receiving and displaying video from

other sources.

SUMMARY OF THE INVENTION

The present invention aims to provide a method, a system and an apparatus for

displaying a first video sequence together with a second video sequence.

According to an embodiment of the present invention, a second video sequence is

displayed on a device, and a method of displaying a first video sequence on the device is

proposed. The method comprises the step of detecting the start of an event within said

second video sequence; and the step of displaying said first video sequence on said

device together with said second video sequence when the start of said event has been

detected.



According to another embodiment of the present invention, a second video sequence is

displayed on said device, and a method of controlling the display of a first video

sequence is proposed. The method comprises the step of detecting the start of an event

within said second video sequence; and the step of sending first data including said first

video sequence to said device when the start of said event has been detected.

According to another embodiment of the present invention, a second video sequence is

displayed on a device, and an apparatus for controlling the display of a first video

sequence is proposed. The apparatus comprises a first unit for detecting the start of an

event within said second video sequence; and a second unit for sending first data

including said first video sequence to said device when the start of said event has been

detected.

According to another embodiment of the present invention, a system for displaying a

first video sequence is proposed. The system comprises a device for displaying a second

video sequence; and an apparatus for controlling the display of a first video sequence,

the apparatus comprising a first unit for detecting the start of an event within said second

video sequence; and a second unit for sending first data including said first video

sequence to said device when the start of said event has been detected.

By applying the method, system and apparatus of the present invention, the first video

sequence having various content can be easily provided to people during the display of

the second video sequence, so that people can enjoy two video sequences at the same

time. The first video could be for example: a physical exercise instruction program. By

applying the method, system and apparatus of the present invention, people can do

physical exercises by following the first video sequence and can watch the second video



sequence at the same time.

DESCRIPTION OF THE DRAWINGS

The above and other objects and features of the present invention will become more

apparent from the following detailed description considered in connection with the

accompanying drawings, in which:

FIG.l is a schematic block diagram of an apparatus 100 according to an embodiment of

the present invention;

FIG.2 is a flowchart showing the function of the apparatus 100 in FIG.l;

FIG.3 is a schematic block diagram of another apparatus 300 according to another

embodiment of the present invention;

FIG.4 is a flowchart showing another function of the apparatus 100 or 300;

FIG.5 is a schematic block diagram of a system 500 according to another embodiment of

the present invention;

The same reference numerals are used to denote similar parts throughout the Figures.

DETAILED DESCRIPTION

Referring to FIG.l, FIG.l shows a schematic block diagram of an apparatus 100 for

controlling the display of a first video sequence according to an embodiment of the

present invention. It should be understood that FIG.l shows many other alternative units

besides two indispensable units: a first unit 101 and a second unit 102. In FIG.l and FIG.

3(FIG3 will be described in the following context), the continuous line boxes represent

indispensable units and the dashed line boxes represent alternative units.

FIG.2 is a flowchart showing the function of the apparatus 100 of FIG.l, which will be

described in detail in the following. It is to be understood that FIG.2 also shows many

other alternative steps besides two indispensable steps S202 and S206 for the apparatus



100. Similarly, in FIG.2, the continuous line boxes represent indispensable steps and the

dashed line boxes represent alternative steps.

Referring to FIG.l and FIG.2, the device 110 displays a second video sequence. The

second video sequence may be broadcast type data, or multicast type data, or unicast

type data originating from a broadcast television station via various telecommunication

channels such as cable, satellite, or a global computer network etc. The device 110 may

be a TV receiver such as a traditional TV, or a computer etc. In the case that the second

video sequence originates from a broadcast television station, the second video sequence

refers to a TV program decoded from the multi-channel broadcast stream received by the

device 110, i.e. TV receiver.

In step S202, the first unit 101 detects the start of an event within the second video

sequence. It is to be understood that the method of detecting the start and/or the end of

the event depends on the type of event. What constitutes the event may vary depending

on different hobbies of different persons. Advantageously, the event refers to the content

that does not need too much attention of a viewer watching the content, such as

commercials, video teaching courses, ending songs of TV series, etc. Without loss of

generality, in the following, the event refers to a commercial (advertisement) by way of

example.

There are lots of commercial detection methods. A simple approach to detect a TV

commercial is to check the scene change rate of the video. If the scene change rate is

high and exceeds a threshold, the start of a commercial has been detected by the first unit

101. Detection of scene change rate is similar to detection of frame similarity disclosed

in U.S Patent 6,100,941.



Alternatively, the first unit 101 may detect the metadata of the second video sequence to

judge whether a commercial has started. Usually, the second video sequence may include

metadata which characterizes the content of the programs and/or commercials.

Alternatively, the first unit 101 may detect the text and/or audio parameters of the second

video sequence. U.S Patent Application Serial No. 09/370, 931, filed on August 9, 1999,

assigned to U. S. Philips Corporation, discloses a method and application for detecting

text locations in a video sequence.

For example, the text is usually located in the centre of the image of a commercial, so

the first unit 101 can judge whether the start of a commercial has been detected

according to the text region of the image.

The audio parameters derived from the second video sequence may include energy, band

energy ratio, pause rate, speech rate, Fourier transform coefficients and Mel Spectrum

frequency coefficients etc. For example, the pause rate of a commercial is lower than

that of normal programs, the speech rate of a commercial is obviously faster than that of

normal programs. The first unit 101 may use a combination of various audio parameters

to judge whether a commercial has been started.

Alternatively, the first unit 101 may use any combination of metadata, audio parameters,

text parameters and scene change rate of the second video sequence to judge whether the

start of a commercial has been detected.

Back to FIG.2, in step S206, when the start of an event has been detected by the first unit

101, the second unit 102 sends first data including the first video sequence to the device

110. Herein, the first data may simply be the first video sequence or may be the first

video sequence combined with other content, such as the second video sequence



described later.

Then, in step S207, the device 110 displays the first video sequence together with the

second video sequence. Advantageously, the first video sequence and the second video

sequence are displayed in the form of picture-in-picture, or in the form of two separate

pictures, or in the form of two partially- overlapping pictures.

Advantageously, in an embodiment, the apparatus 100 further comprises a third unit 103

for combining the second video sequence and the first video sequence into a combined

video sequence in step S205 when the start of the event has been detected. In such a

situation, the first data sent by the second unit 102 in step S206 is the combined video

sequence.

It is to be understood that the third unit 103 is only an optional unit, i.e. step S205 is an

optional step. In an embodiment, the first video sequence and the second video sequence

can be displayed together on the device 110 without being combined. This can be

implemented in a lot of ways, for example, the device 110 has two screens and

correspondingly two display controllers, one controls the first video sequence to be

displayed on one screen and the other controls the second video sequence to be displayed

on the other screen.

The first video sequence may be stored in a memory 103. Alternatively, in step S201A

the receiver 104 may receive the first video sequence from an external memory or from

the internet, or from a television broadcast stream. Alternatively, in step S201B, the first

video sequence may be generated by application software stored in the memory 103. It is

to be understood that step S201A or S201B may be performed after step S202 or S203,

alternatively. The function of step S203 will be elaborated later.



The content of the first video sequence can be varied. For example, the first video

sequence may be an MTV, a series of web pages or a physical exercise instruction

program. Especially, when the second video sequence originates from broadcast

television, i.e. the device 110 of FIG.l is a TV, the viewer always sits a long time

motionlessly in front of the TV, in other words, they need to do physical exercises to

stay healthy.

When the exercise instruction program, i.e. the first video sequence, is displayed on TV,

the whole screen could be changed into the exercise instruction program while the

original TV content, i.e. the second video sequence, is downscaled and displayed at a

corner of the screen, which is one form of picture-in picture. When the commercials are

over, the viewer can choose to return to the display of the second video sequence in full

screen.

Alternatively, in the case that the first video sequence is an exercise instruction program,

the apparatus 100 in FIG.l may further comprise a camera 106 for capturing the

movement of the person doing exercises, i.e. the viewer; an analyzer 107 for analyzing

the postures and the movements of the person doing exercises and evaluating the

accomplishment of those movements to give suggestions in real time, which is sent to

the TV by the second unit 102 and then displayed on the TV. The block diagram of such

an apparatus 300 is shown in FIG.3.

Specifically, when the exercise instruction program is displayed on the TV 110, the

camera 106 captures the movements of the person doing exercises, and then the analyzer

107 analyzes the postures and/or the movements of the person doing exercises. After that

the analyzer 107 compares the postures and/or the movements of the person doing



exercises with the standard postures and/or the movements according to the instruction

program to measure the accomplishments. Three or more linked key points representing

the body joints of the person doing exercises can be used to represent the postures and

the movements of the person doing exercises. Alternatively, 2D or 3D models

representing the postures and the movements of the person doing exercises can be used.

The postures and the movements of the person doing exercises and the comparison result

may be displayed on the screen of the TV. Additionally, suggestions for improvement

may be given to help the person doing exercises.

Advantageously, the apparatus 100 or 300 further comprises a first generator (not shown

in FIG.l or FIG.3). Referring again to FIG.2, the first generator generates, in step S203,

second data when the start of the event has been detected by the first unit 101 in step

S202. Then, in step S204, the second data is sent to device 110 by the second unit 102.

The second data is used for generating a first user interface on the device 110. The first

user interface allows a user input to select at least one of the following items: 1) whether

the first video sequence can be displayed; 2)in which form the first video sequence is

expected to be displayed; 3)when to stop the display of the first video sequence.

If the user input indicates not to display the first video sequence, the device 110

continues the display of the second video sequence. If the user input indicates to display

the first video sequence, then the first video sequence will be displayed on the device

110 together with the second video sequence in the form according to the user input. If

the user input does not indicate in which form to display the first video sequence

together with the second video sequence, the form is determined according to a default

configuration. The default configuration may be any one of picture-in-picture, two

separate pictures, or two partially-overlapping pictures. The user can also set the time

when the display of the first video sequence should stop, for example, after 5 minutes.



FIG. 4 shows the flowchart of another alternative function of the apparatus 100 in FIGl

or apparatus 300 in FIG3. In step S401, the first unit 101 detects the end of the event

within the second video sequence, then in step S404, the second unit 102 stops sending

the first data including the first video sequence, such as the aforesaid combined video

sequence, to the device 110 when the end of the event has been detected. The device 110

reverts to displaying the second video only. In such a situation, the user needs not set the

time when the display of the first video sequence should stop.

In the case that the event is a commercial, similarly to the detection of the start of the

event, lots of methods can be applied to detect the end of the event. A simple approach to

detect the end of the TV commercial is to check the scene change rate of the video. If the

scene change rate is low and less than a threshold, the first unit 101 will judge that the

end of a commercial has been detected. Alternatively, the first unit 101 may detect the

metadata of the second video sequence to judge whether a commercial has ended.

Alternatively, the first unit 101 may detect the text and/or audio parameters of the second

video sequence. Alternatively, the first unit 101 may detect any combination of metadata,

audio parameters, text parameters and scene change rate of the second video sequence to

judge whether the end of a commercial has been detected.

Advantageously, the apparatus 100 or 300 further comprises a second generator (not

shown in FIGl or FIG.3). Referring again to FIG.4, after the end of the event has been

detected by the first unit 101 in step S401, in step S402, the second generator generates

third data. And in step S403, the third data is sent to the device 110 by the second unit

102. The third data is used for generating a second user interface on the device 110. Via

the second interface a user can determine whether to continue or stop the display of the

first video sequence.



If the user indicates via the second user interface to stop the display of the first video

sequence, then the second unit 102 will stop sending the first data including the first

video sequence to the device 110. The device 110 reverts to the display of the second

video sequence only. If the user indicates to continue the display of the first video

sequence, then the second unit 102 will keep sending the first data including the first

video sequence to the device 110.

When taking the apparatus 100 or 300 described above and the device 110 as a whole,

they form a system 500 for displaying a first video sequence as shown in FIG.5.

Firstly, the device 110 displays a second video sequence. The apparatus 100 or 300

detects the start of an event within the second video sequence. The device 110 displays

the first video sequence together with the second video sequence when the start of the

event has been detected. Advantageously, the first video sequence and the second video

sequence are displayed in the form of picture-in-picture, or in the form of two separate

pictures, or in the form of two partially- overlapping pictures.

Advantageously, the apparatus 100 or 300 combines the second video sequence and the

first video sequence into a combined video sequence when the start of the event has been

detected. Advantageously, the device 110 then displays the combined video sequence in

the form of picture-in-picture, or in the form of two separate pictures, or in the form of

two partially-overlapping pictures.

The function of the apparatus 100 or 300 and the system 500 are fully described in the

above paragraphs. It should be understood that apparatus 100 or 300 or system 500 are

described in view of their function only. The apparatus 100 or 300 or each unit therein,



such as the first unit 101 and/or the second unit 102 and/or the third unit 103, can be

implemented by software or hardware or a combination of software and hard ware. For

example, they could be implemented by a processor linked to a memory storing the

instruction code for implementing the function of the first unit 101 and/or the second

unit 102 and/or the third unit 103.

In addition, the first generator and the second generator can be one and the same

generator, which can also be implemented by software or hardware or a combination of

software and hardware.

The apparatus 100 or 300 may be separate from the device 110. Alternatively, it may be

integrated into the device 110. For example, the device 110 is a TV including

additionally the function of the apparatus 100 or 300.

It should be noted that the above-described embodiments are for the purpose of

illustration only and are not to be construed as limiting the invention. All such

modifications which do not depart from the spirit of the invention fall within the scope

of the appended claims. In the claims, any reference signs placed between parentheses

shall not be construed as limiting the claim. The word "comprising" does not exclude the

presence of elements or steps not listed in a claim or in the description. The word "a" or

"an" preceding an element does not exclude the presence of a plurality of such elements.

In the apparatus claims enumerating several units, several of these units can be embodied

by one and the same item of hardware or software. The usage of the words first, second

and third, et cetera, does not indicate any ordering. These words are to be interpreted as

names.



What is claimed is:

1. A method of displaying a first video sequence on a device (110), wherein a second

video sequence is displayed on said device ( 110) , said method comprising the steps of:

- detecting (S202) the start of an event within said second video sequence;

- displaying (S207) said first video sequence on said device together with said second

video sequence when the start of said event has been detected.

2 . A method according to claim 1, wherein prior to said step of displaying(S207), said

method further comprises the step of:

- combining (S205) said second video sequence and said first video sequence into a

combined video sequence when the start of said event has been detected.

3 . A method of controlling the display of a first video sequence on a device (110),

wherein a second video sequence is displayed on said device (110), said method

comprising the steps of:

- detecting (S202) the start of an event within said second video sequence;

- sending (S206), to said device (110), a first data including said first video sequence

when the start of said event has been detected.

4 . A method according to claim 3, wherein prior to said step of sending (S206), said

method further comprises the step of:

- combining (S205) said first video sequence and second video sequence into a combined

video sequence when the start of said event has been detected, wherein said first data is

the combined video sequence.

5 . A method according to claim 4, wherein said combined video sequence can be

displayed in the form of picture-in-picture, or in the form of two separate pictures, or in



the form of two partially- overlapping pictures.

6 . A method according to claim 3, further comprising one of the following steps:

- receiving (S201A) said first video sequence from a memory, or from the internet, or

from a Television Broadcast stream;

- generating (S201B) said first video sequence by means of application software.

7 . A method according to claim 3, wherein prior to said step of sending (S206), said

method further comprises:

- generating (S203) second data for generating a first user interface on the device (110)

when the start of said event has been detected;

- sending (S204) said second data to said device (110), wherein said first user interface

allows a user input to select at least one of the following items:

whether said first video sequence can be displayed;

in which form to display the first video sequence;

when to stop the display of the first video sequence.

8 . A method according to claim 3, further comprising the steps of:

- detecting (S401) the end of said event within said second video sequence;

- stopping (S404) the sending of said first data to said device (110) when the end of said

event has been detected.

9 . A method according to claim 3, further comprising the steps of:

- detecting (S401) the end of said event within said second video sequence;

- generating (S402) third data for generating a second user interface on the device (110),

said second user interface allowing a user to select whether to continue or stop the

display of said first video sequence when the end of said event has been detected;



- sending ( S403) said third data to said device (110).

10. An apparatus (100) for controlling the display of a first video sequence, wherein a

second video sequence is displayed on a device (110), said apparatus (100) comprising:

a first unit (101) for detecting the start of an event within said second video sequence;

a second unit (102) for sending first data including said first video sequence to said

device (110) when the start of said event has been detected.

11. An apparatus (100) according to claim 10, said apparatus further comprising:

a third unit (103) for combining said first video sequence and second video sequence

into a combined video sequence when the start of said event has been detected, wherein

said first data sent by said second unit (102) is the combined video sequence.

12. An apparatus (100) according to claim 10, wherein said combined video sequence

can be displayed in the form of picture-in-picture, or in the form of two separate pictures,

or in the form of two partially-overlapping pictures.

13. An apparatus (100) according to claim 10, further comprising one of the following:

a memory (104) for storing said first video sequence or for storing application software

for generating said first video sequence;

a receiver (105) for receiving said first video sequence from an external memory, or from

the internet, or from a Television Broadcast stream.

14. A system (500) for displaying a first video sequence, comprising:

a device (110) for displaying a second video sequence;

an apparatus (100) as claimed in any one of claims 10 to 13.
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