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decoding a source video stream to obtain afirst video frame and decoding
information, and inserting watermark information into the first video frame to
generate a second video frame

W, 201

A\ 4

determining types of macrobl ocksin the second video frame based on the
watermark information and the decoding information

W, 202

A 4

for each macroblock, determining target encoding parameters required for encoding
the macroblock based on the type and arate distortion optimization a gorithm

JS203

A 4

performing macroblock encoding according to the target encoding parametersfor
each macrobl ock, to generate a transcoded target video stream

JSZO4
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W, HA01

determining reference encoding pixels of the macroblock based on thetype

v

performing RDO algorithm processing on the decoding information and the
reference encoding pixels of the macroblock to generate at least onesetof |/ SA02
candi date encoding parameters for the macroblock and aRDO cost
corresponding to each set of candidate encoding parameters
v
determining the target encoding parameters required for encoding the HA03
macroblock from the at |east one set of candidate encoding parameters /
based on RDO costs

FIG. 4

performing type recognition on the macroblock in the second video frame to J S501
determine the type of the macroblock asthefirst type

4

determining afirst region of pixels not modified by the watermark information and a ), S502
second region of pixels modified by the watermark information in the first type of
macroblock

4

calling the native RDO algorithm of the encoder, obtaining the native encoding

parameters of thefirst type of macroblock based on the reference encoding pixels of | / 3503

the first type of macrobl ock, and determining the native encoding parameters as the
target encoding parameters of the first type of macroblock
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performing type recognition on the macroblock in the second video frame, to
determine the type of the macroblock asthe second type, and using the
reconstructed pixels before debl ocking filtering of the decoder as reference encoded
pixels

Y, 301

Y

generating & least one st of candi date encoding parameters and corresponding
RDO costs for the second type of macroblock based on the decoding information
and reference encoding pixels of the second type of macroblock

Y, 302

in response to the minimum RDO cogt being greater than

the preset threshold, calling the native RDO algorithm of
the encoder to obtain the native RDO cogt and native

encoding parameters for the second type of macroblock

) 606
determining whether the minimum RDO
03 isgreater than the native RDO cod

if the minimum RDO cost islessthan or equal to the
native RDO codt, using the set of candidate encoding
parameters corresponding to the minimum RDO cost as
the target encoding parametersfor the macroblock

getermining the minimum RDOeds!
and determining whether the minimum RDO codt is greater
than the preset threshold

) 505

03

in response to the minimum RDO cost being not greater
than the preset threshol d, selecting a et of candidate
encoding parameters corresponding to the minimum RDO
codt asthe target encoding parameters for the second type
of macroblock

if theminimum RDO cost is greater than the native RDO
cost, using the native encoding parametersasthe target
encoding parametersfor the macroblock

) 507
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performing type recognition on the macroblock in the second video frame, to Y S701

determi ne that the macrobl ock is of the third type, and using the reconstructed pixel's

before deblocking filtering of the decoder as reference encoded pixels

!

based on the decoding information and reference encoding pixels of the third type Y, S702

of macrobl ock, generating at least one set of candidate encoding parameters and

their RDO costsfor the third type of macrobl ock

l

selecting a set of candidate encoding parameters corresponding to the minimum |/ S703

RDO cogt asthetarget encoding parameters for the third type of macroblock

FIG. 7

in response to inconsistency in size between encoded data of the target video and
encoded data of the source video, determining a priority order for adjusting
quantization val ues of the macroblocks based on the types of the macroblocks

W, 801

4

adj usting the quantization val ues of respective types of macroblocksin the priority
order, and quanti zing the macroblocks according to adjusted quanti zation values

W, 802
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video transcoding apparatus 900

decoding module 910

macroblock type obtaining module

920

parameter obtaining
module 930

encoding pixel obtaining
module 931

candidate parameter
obtaining module 932

target parameter obtaining
module 933

encoding module 940
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Electronic device 100

storage medium

pProcessor
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