
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
68

3 
79

6
A

1
*EP003683796A1*

(11) EP 3 683 796 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
22.07.2020 Bulletin 2020/30

(21) Application number: 20151816.4

(22) Date of filing: 14.01.2020

(51) Int Cl.:
G11B 27/10 (2006.01) H04N 21/43 (2011.01)

H04N 5/04 (2006.01) H04N 21/8547 (2011.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 15.01.2019 CN 201910036917

(71) Applicant: Amlogic (Shanghai) Co., Ltd.
Shanghai 201203 (CN)

(72) Inventors:  
• YAO, Ting

Shanghai, Pudong 201203 (CN)

• ZHOU, Zhi
Shanghai, Pudong 201203 (CN)

• CAO, Lifeng
Shanghai, Pudong 201203 (CN)

• CAO, Zhiheng
Shanghai, Pudong 201203 (CN)

• CHEN, Yunmin
Shanghai, Pudong 201203 (CN)

(74) Representative: Murgitroyd & Company
Murgitroyd House 
165-169 Scotland Street
Glasgow G5 8PL (GB)

(54) SYNCHRONOUS MODULATION METHOD BASED ON EMBEDDED PLAYER

(57) The invention relates to the technical field of
computers, and more particularly, to a synchronous mod-
ulation method based on an embedded player. The meth-
od comprises the steps of: Step S1, acquiring a current
timestamp adopted by a current synchronous audio sig-
nal and a current synchronous video signal; Step S2,
acquiring a jump difference value of the current times-
tamp; Step S3, determining whether the jump difference
value is less than a first preset time, if yes, synchronously
playing, by the player, the audio signal and the video
signal through a first timestamp, and exiting; and Step
S4, determining whether the jump difference value is
greater than a second preset time, if yes, synchronously
playing, by the player, the audio signal and the video
signal through a second timestamp, and exiting. The
method has the beneficial effects that the synchroniza-
tion mode is dynamically switched according to the time
difference of the two timestamps, so that the problem of
jamming caused by time stamp hopping is effectively
solved, the fault tolerance of the player is further im-
proved, and the user experience is improved.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The invention relates to the technical field of
computers, and more particularly, to a synchronous mod-
ulation method based on an embedded player.

2. Description of the Related Art

[0002] For an embedded player, an audio and video
synchronization is achieved by using a timestamp, and
normal audio timestamp information and normal video
timestamp information are recorded in a video packaging
portion. The timestamp of the embedded player increas-
es linearly. When the timestamp of the embedded player
is normal time, in most cases, a third-party reference
clock in a linear increase mode acts as a reference clock
to compare to the audio timestamp and video timestamp,
so that the audio and video synchronization is completed.
[0003] At present, the problem with the method is that
there are all kinds of video packaging formats, audio and
video coding at an acquisition end is compositely pack-
aged. In some cases, it may cause the composite audio
timestamp and video timestamp to hop. In particular, the
timestamp of the audio and video hops backward or for-
ward, or only one path of the timestamp hops; when a
third-party reference clock increasing linearly acts as a
synchronization reference clock, timestamp hopping
may lead to the following events, that is, the video may
be jammed or fast forwarded, or audio and video are not
synchronized.
[0004] An improved solution for solving the above-
mentioned technical problems is not provided.

SUMMARY OF THE INVENTION

[0005] Given that the foregoing problems exist in the
prior art, the present invention provides a synchronous
modulation method based on an embedded player.
[0006] The technical solution is as follows:

Step S1, acquiring a current timestamp adopted by
a current synchronous audio signal and a current
synchronous video signal;
Step S2, acquiring a jump difference value of the
current timestamp;
Step S3, determining whether the jump difference
value is less than a first preset time, if yes, synchro-
nously playing, by the player, the audio signal and
the video signal through a first timestamp, and exit-
ing; and
Step S4, determining whether the jump difference
value is greater than a second preset time, if yes,
synchronously playing, by the player, the audio sig-
nal and the video signal through a second times-

tamp, and exiting.

[0007] Preferably, wherein the first timestamp is an au-
dio timestamp corresponding to the audio signal; the sec-
ond timestamp is a video timestamp corresponding to
the video signal.
[0008] Preferably, wherein in Step S3, a type of the
current timestamp is saved before exiting; and
in Step S4, a type of the current timestamp is saved be-
fore exiting.
[0009] Preferably, wherein Step S2 further comprises:

detecting whether the current timestamp is the first
timestamp;
if yes, comparing the first timestamp to the second
timestamp to acquire the jump difference value;
if no, comparing the current timestamp to a times-
tamp corresponding to the saved type of the current
timestamp, to acquire the jump difference value.

[0010] Preferably, the method further comprises:
Step S5, when it is determined that the jump difference
value is less than the second preset time but is greater
than the first preset time, the player uses the second
timestamp as the current timestamp to synchronously
play the audio signal and the video signal, and waits for
a retest.
[0011] Preferably, the method further comprises:

Step S6, determining whether the current timestamp
is changed to the first timestamp;
if no, then executing Step S7;
if yes, then exiting;
Step S7, detecting whether a wait time reaches a
third preset time;
if yes, then returning to Step S1;
if no, then returning to Step S6.

[0012] Preferably, wherein in Step S6, the synchro-
nous modulation method performed by another process
changes the current timestamp.
[0013] Preferably, wherein the first preset time is in a
range of 2s to 7s.
[0014] Preferably, wherein the second preset time is
in a range of 40s to 80s.
[0015] Preferably, wherein the third preset time is in a
range of 10s to 30s.
[0016] By adopting the above-mentioned technical so-
lution, the present invention has the beneficial effects
that a synchronous modulation method based on an em-
bedded player is provided, instead of using a third-party
reference clock increasing linearly as a synchronization
reference clock in the prior art, the synchronous modu-
lation method according to the present invention uses
two different timestamps. When the player plays a video,
the synchronization mode is dynamically switched ac-
cording to a time difference of the two timestamps, so
that the problem of video playing abnormalities caused

1 2 



EP 3 683 796 A1

3

5

10

15

20

25

30

35

40

45

50

55

by the timestamp hopping is effectively solved, the player
is allowed to continue playing the video, the fault toler-
ance of the player is further improved, the user experi-
ence is improved, and the player is adapted to different
types of streaming media servers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
present disclosure, and, together with the description,
serve to explain the principles of the present invention.

Figure 1 is a flowchart illustrating steps of a synchro-
nous modulation method based on an embedded
player according to an embodiment of the present
invention;
Figure 2 is a flowchart illustrating a step 2 of a syn-
chronous modulation method based on an embed-
ded player according to an embodiment of the
present invention;
Figure 3 is a flowchart illustrating steps of a synchro-
nous modulation method based on an embedded
player according to an embodiment of the present
invention; and
Figure 4 is a flowchart illustrating steps of a synchro-
nous modulation method based on an embedded
player according to a further embodiment of the
present invention.

DETAILED DESCRIPTION

[0018] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which exemplary embodiments of the
invention are shown. This invention may, however, be
embodied in many different forms and should not be con-
strued as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this dis-
closure will be thorough and complete, and will fully con-
vey the scope of the invention to those skilled in the art.
Like reference numerals refer to like elements through-
out.
[0019] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the invention. As used herein, the
singular forms "a", "an" and "the" are intended to include
the plural forms as well, unless the context clearly indi-
cates otherwise. It will be further understood that the
terms "comprises" and/or "comprising," or "includes"
and/or "including" or "has" and/or "having" when used
herein, specify the presence of stated features, regions,
integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of
one or more other features, regions, integers, steps, op-
erations, elements, components, and/or groups thereof.
[0020] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same

meaning as commonly understood by one of ordinary
skill in the art to which this invention belongs. It will be
further understood that terms, such as those defined in
commonly used dictionaries, should be interpreted as
having a meaning that is consistent with their meaning
in the context of the relevant art and the present disclo-
sure, and will not be interpreted in an idealized or overly
formal sense unless expressly so defined herein.
[0021] As used herein, "around", "about" or "approxi-
mately" shall generally mean within 20 percent, prefera-
bly within 10 percent, and more preferably within 5 per-
cent of a given value or range. Numerical quantities given
herein are approximate, meaning that the term "around",
"about" or "approximately" can be inferred if not expressly
stated.
[0022] As used herein, the term "plurality" means a
number greater than one.
[0023] Hereinafter, certain exemplary embodiments
according to the present disclosure will be described with
reference to the accompanying drawings.
[0024] At present, the issue is that there are all kinds
of video packaging formats, audio coding and video cod-
ing at an acquisition end are compositely packaged. In
some cases, it may cause the composite audio and video
timestamp to hop. In particular, the audio and video
timestamp hops backward or forward, or only one path
of the timestamp hops; when a third-party reference clock
increasing linearly acts as a synchronization reference,
timestamp hopping may lead to the following events, that
is, the video may be jammed or fast forwarded, or audio
and video are not synchronized.
[0025] Given that the foregoing problems exist in the
prior art, the present invention provides a synchronous
modulation method based on an embedded player, as
shown in Figure 1, the method comprising:

Step S1, acquiring a current timestamp adopted by
a current synchronous audio signal and a current
synchronous video signal;
Step S2, acquiring a jump difference value of the
current timestamp;
Step S3, determining whether the jump difference
value is less than a first preset time, if yes, synchro-
nously playing, by the player, the audio signal and
the video signal through a first timestamp, and exit-
ing; and
Step S4, determining whether the jump difference
value is greater than a second preset time, if yes,
synchronously playing, by the player, the audio sig-
nal and the video signal through a second times-
tamp, and exiting.

[0026] The above-mentioned synchronous modulation
method based on an embedded player, as shown in Fig-
ure 1, is applied to a synchronization modulation process
after the timestamp of the audio and video hops. Instead
of using a third-party reference clock increasing linearly
as a synchronization reference in the prior art, the syn-
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chronous modulation method according to the present
invention uses two different timestamps, that is, a first
timestamp and a second timestamp. When the player
plays a video, the synchronization mode is dynamically
switched according to a time difference of the two times-
tamps, so that the problem of video playing abnormalities
caused by the timestamp hopping is effectively solved.
[0027] Specifically, first of all, acquiring a current times-
tamp adopted by a current synchronous audio signal and
a current synchronous video signal. The current times-
tamp is any one of the first timestamp and the second
timestamp, depending on the situation to which the tech-
nical solution is applied. When the player is initially play-
ing, one of the first timestamp and the second timestamp
may be selected as a default timestamp. For example,
the first timestamp may be selected as a timestamp for
synchronization of the audio signal and the video signal
by default. Next, a jump difference value of the current
timestamp is acquired. Then it is determined whether the
jump difference value is less than a first preset time.
When it is determined that the jump difference value is
less than the first preset time, the player synchronously
plays the audio signal and the video signal through the
first timestamp.
[0028] In the above-mentioned technical solution,
when the jump difference value of the current timestamp
is less than the first preset time, it indicates that the cur-
rent timestamp does not jump dramatically. Therefore, it
is believed that the synchronization of the current audio
signal and the current video signal is acceptable. The
audio signal and the video signal are synchronized by
using the first timestamp. When the first timestamp is
selected as a timestamp for synchronization of the audio
signal and the video signal by default, it means that when
the jump difference value of the current timestamp is less
than the first preset time, the audio signal and the video
signal are synchronized by using the default timestamp.
[0029] Furthermore, it is determined whether the jump
difference value is greater than a second preset time.
When it is determined that the jump difference value is
greater than the second preset time, the player synchro-
nously plays the audio signal and the video signal through
a second timestamp.
[0030] When the jump difference value is greater than
the second preset time, it indicates that the current times-
tamp hops dramatically. Therefore, it is believed that the
synchronization of the current audio signal and the cur-
rent video signal is not acceptable. The audio signal and
the video signal are synchronized by using the second
timestamp. When the first timestamp is selected as a
timestamp for synchronization of the audio signal and
the video signal by default, it means that when the jump
difference value of the current timestamp is greater than
the second preset time, the audio signal and the video
signal are synchronized by using a timestamp different
from the default timestamp.
[0031] The first preset time is in a range of 2s to 7s.
Preferably, the first preset time may be 2s, 3s, 4s, 5s, 6s,

or 7s.
[0032] The second preset time is in a range of 40s to
80s. Preferably, the second preset time may be 40s, 45s,
50s, 60s, 65s, 70s, 75s, or 80s.
[0033] Furthermore, by using the above-mentioned
synchronous modulation method, after the timestamp of
the player jumps, the video continues playing as expect-
ed, and the audio and video may play synchronously;
then video jamming and fast forward and slow forward
may be further avoided; in particular for live streaming,
the normal playback of the live streaming is not affected;
the fault tolerance of the player is further improved, the
user experience is improved, and the player is adapted
to different types of streaming media servers.
[0034] As a preferred embodiment, the first timestamp
is an audio timestamp corresponding to the audio signal;
the second timestamp is a video timestamp correspond-
ing to the video signal.
[0035] Based on the above-mentioned technical solu-
tion, in Step S3, a type of the current timestamp is saved
before exiting; and
in Step S4, a type of the current timestamp is saved be-
fore exiting.
[0036] For the above-mentioned technical solution, af-
ter the timestamp of the player for the synchronization of
the audio signal and the video signal is selected, the pre-
vious timestamp configured to synchronize the audio sig-
nal and the video signal is saved, that is, the current
timestamp obtained in Step S1 is saved before exiting.
[0037] Based on the above-mentioned technical solu-
tion, as shown in Figure 2, Step S2 further comprises:

detecting whether the current timestamp is the first
timestamp;
if yes, comparing the first timestamp to the second
timestamp to acquire the jump difference value;
if no, comparing the current timestamp to a times-
tamp corresponding to the saved type of the current
timestamp, to acquire the jump difference value.

[0038] In the above-mentioned technical solution,
when the current timestamp is the first timestamp, com-
pare the first timestamp to the second timestamp to ac-
quire the jump difference value. From Step S3, it can be
known that when the current timestamp is the first times-
tamp, it means that the timestamp jump difference value
is within an acceptable range, so the first timestamp
needs to be compared to the second timestamp only.
[0039] If the current timestamp is not the first times-
tamp, it means that the current timestamp is the second
timestamp. From Step S4, it can be known that when the
current timestamp is the second timestamp, it means that
dramatic timestamp hop occurred, so the second times-
tamp needs to be compared to the current timestamp
obtained in the previous synchronous modulation.
[0040] Based on the above-mentioned technical solu-
tion, as shown in Figure 3, the synchronous modulation
method further comprises:
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Step S5, when it is determined that the jump difference
value is less than the second preset time but is greater
than the first preset time, the player uses the second
timestamp as the current timestamp to synchronously
play the audio signal and the video signal, and waits for
a retest.
[0041] In the above-mentioned technical solution,
when the jump difference value of the current timestamp
is less than the second preset time but is greater than
the first preset time, it means that the current timestamp
has jumped, but is still in a recoverable state. Accordingly,
corresponding time is set aside for its recovery. When
the current timestamp changes, the previous type of cur-
rent timestamp in a synchronization mode is not required
to be saved; when the jump ’difference value is less than
the second preset time but is greater than the first preset
time, a video timestamp acts as a synchronization refer-
ence, and audio and video synchronization is not per-
formed.
[0042] Furthermore, as shown in Figure 4, the method
further comprises:

Step S6, determining whether the current timestamp
is changed to the first timestamp;
if no, then executing Step S7;
if yes, then exiting;
Step S7, detecting whether a wait time reaches a
third preset time;
if yes, then returning to Step S1;
if no, then returning to Step S6.

[0043] In the above-mentioned technical solution,
when Step S5 is in a wait state, another process may
restart the synchronous modulation process. In Step S6,
determining whether a synchronous modulation per-
formed by another process changes the current times-
tamp. That is, determining whether the current timestamp
is changed from the second timestamp to the first times-
tamp, if yes, it can be known from Step S3 that when the
current timestamp is changed to the first timestamp, the
timestamp jump difference value of the current times-
tamp is within an acceptable range, that is, the timestamp
is recovered successfully, so that it is allowed to exit the
synchronous modulation process; if no, it means that the
timestamp is not recovered successfully, keep waiting
and monitoring whether the current timestamp changes.
When the wait time reaches the third preset time, it means
that the timestamp jump fails to recover, then executing
Step S1, and starting to perform a new round of synchro-
nous modulation.
[0044] Wherein, the third preset time is in a range of
10s to 30s. As a preferred embodiment, the third preset
time may be 10s, 12s, 14s, 16s, 18s, 20s, 22s, 24s, 26s,
28s, or 30s.
[0045] In the above-mentioned technical solution, the
first timestamp and the second timestamp are set to cor-
respond to two key elements when the video is playing.
The appearance of the two timestamps may represent

different historical situation through the process control,
so that the system may execute a corresponding judg-
ment process according to the current timestamp. After
the timestamp of the player jumps, the video continues
playing as expected, and the audio and video may play
synchronously; then video jamming, fast forward and
slow forward may be further avoided; in particular for live
streaming, the normal playback of the live streaming is
not affected; the fault tolerance of the player is further
improved, the user experience is improved, and the play-
er is adapted to different types of streaming media serv-
ers.
[0046] The above descriptions are only the preferred
embodiments of the invention, not thus limiting the em-
bodiments and scope of the invention. Those skilled in
the art should be able to realize that the schemes ob-
tained from the content of specification and drawings of
the invention are within the scope of the invention.

Claims

1. A synchronous modulation method based on an em-
bedded player, comprising:

Step S1, acquiring a current timestamp adopted
by a current synchronous audio signal and a cur-
rent synchronous video signal;
Step S2, acquiring a jump difference value of
the current timestamp;
Step S3, determining whether the jump differ-
ence value is less than a first preset time, if yes,
synchronously playing, by the player, the audio
signal and the video signal through a first times-
tamp, and exiting; and
Step S4, determining whether the jump differ-
ence value is greater than a second preset time,
if yes, synchronously playing, by the player, the
audio signal and the video signal through a sec-
ond timestamp, and exiting.

2. The synchronous modulation method based on an
embedded player according to claim 1, wherein the
first timestamp is an audio timestamp corresponding
to the audio signal; the second timestamp is a video
timestamp corresponding to the video signal.

3. The synchronous modulation method based on an
embedded player according to claim 2, wherein in
Step S3, a type of the current timestamp is saved
before exiting; and
in Step S4, a type of the current timestamp is saved
before exiting.

4. The synchronous modulation method based on an
embedded player according to claim 3, wherein Step
S2 further comprises:
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detecting whether the current timestamp is the
first timestamp;
if yes, comparing the first timestamp to the sec-
ond timestamp to acquire the jump difference
value;
if no, comparing the current timestamp to a
timestamp corresponding to the saved type of
the current timestamp, to acquire the jump dif-
ference value.

5. The synchronous modulation method based on an
embedded player according to claim 4, further com-
prising:
Step S5, when it is determined that the jump differ-
ence value is less than the second preset time but
is greater than the first preset time, the player uses
the second timestamp as the current timestamp to
synchronously play the audio signal and the video
signal, and waits for a retest.

6. The synchronous modulation method based on an
embedded player according to claim 5, further com-
prising:

Step S6, determining whether the current times-
tamp is changed to the first timestamp;
if no, then executing Step S7;
if yes, then exiting;
Step S7, detecting whether a wait time reaches
a third preset time;
if yes, then returning to Step S1;
if no, then returning to Step S6.

7. The synchronous modulation method based on an
embedded player according to claim 6, wherein in
Step S6, the synchronous modulation method per-
formed by another process changes the current
timestamp.

8. The synchronous modulation method based on an
embedded player according to claim 1, wherein the
first preset time is in a range of 2s to 7s.

9. The synchronous modulation method based on an
embedded player according to claim 1, wherein the
second preset time is in a range of 40s to 80s.

10. The synchronous modulation method based on an
embedded player according to claim 6, wherein the
third preset time is in a range of 10s to 30s.
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