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DEPTH PICTURE INTER ENCONDING AND DECODING METHOD., ENCODER
AND DECODER

The present application claims priorities of a Chinese patent application entitled "Depth
Picture Inter Encoding and Decoding Method, Encoder and Decoder" filed on April 09, 2013
with application number 201310120490.4 and a Chinese patent application entitled "Depth
Picture Inter Encoding and Decoding Method, Encoder and Decoder" filed on July 04, 2013
with application number 201310279261.7, of which all contents are incorporated by reference

into the present application.

Field of Invention

The invention relates to technical field of encoding and decoding, and particularly relates

to a depth picture inter encoding and decoding method, an encoder and a decoder.

Background of the Invention
In 3D High Efficiency Video Coding (hereinafter, 3D-HEVC), inter mode depth encoding
units can be divided in manners such as 2Nx2N, 2NxN, 2NxnU , 2NxnD , Nx2N ,

nLx2N, nRx2N and NxN and so on. Fig. 9 is a schematic of dividing manners of the inter
mode depth encoding units in 3D-HEVC. Wherein, N is one of 4, 8, 16 and 32, n=N/2, U
means up, DD means down; [ means left, and R means right. When a residual of a depth
encoding unit is encoded, operations such as transformation, quantization and the like are
needed to be conducted to residual signals as to all dividing manners; and operations such as
corresponding inverse quantization, inverse transformation and the like are needed to be
conducted in decoding.

Therefore it is urgent for those skilled in the art to solve problem of low efficiency caused

by complicated processing in depth picture inter encoding and decoding.

Summary of the Invention

The invention is aimed to provide a depth picture inter encoding and decoding method, an
encoder and a decoder directed to the above problem, to improve encoding and decoding
efficiency.

To realize the above object, the invention provides a depth picture inter encoding method,
which comprises:

judging whether a depth picture inter encoding mode is a skip mode; setting a first depth
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picture inter encoding flag bit to an encoding unit if it is judged that the depth picture inter
encoding mode is not the skip mode;

judging whether the first depth picture inter encoding flag bit is true; encoding merely one
residual value to each prediction unit if it is judged that the first depth picture inter encoding
flag bit is true.

Particularly, the depth picture inter encoding method further comprises: encoding by
adopting a residual encoding manner existing in 3D-HEVC if it is judged that the first depth
picture inter encoding flag bit is false.

Particularly, the step of setting the first depth picture inter encoding flag bit to an encoding
unit comprise:

acquiring or calculating rate distortion cost of the residual encoding manner existing in
3D-HEVC;

acquiring or calculating rate distortion cost by which merely one residual value is encoded
to each prediction unit;

setting the first depth picture inter encoding flag bit by comparing the rate distortion cost
of the residual encoding manner existing in 3D-HEVC with the rate distortion cost by which
merely one residual value is encoded to each prediction unit.

Particularly, the step of setting the first depth picture inter encoding flag bit to an encoding
unit comprise:

acquiring or calculating rate distortion cost of the residual encoding manner existing in
3D-HEVC;

acquiring or calculating rate distortion cost by which merely one residual value is encoded
to each prediction unit;

judging whether at least one of the residual values of the prediction unit in the encoding
unit is zero; setting the first depth picture inter encoding flag bit to be false if the above
judgment is true; otherwise, setting the first depth picture inter encoding flag bit by comparing
the rate distortion cost of the residual encoding manner existing in 3D-HEVC with the rate
distortion cost by which merely one residual value is encoded to each prediction unit.

Particularly, the step of setting the first depth picture inter encoding flag bit by comparing
the rate distortion cost of the residual encoding manner existing in 3D-HEVC with the rate
distortion cost by which merely one residual value is encoded to each prediction unit comprises:

setting the first depth picture inter encoding flag bit to be true if the rate distortion cost of
the residual encoding manner existing in the 3D-HEVC is higher than the rate distortion cost by

which merely one residual value is encoded to each prediction unit; otherwise, setting the first
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depth picture inter encoding flag bit to be false.

Particularly, the step of encoding merely one residual value to each prediction unit
comprises:

if it 1s judged that dividing manner of the encoding unit is 2N x2N, the encoding unit
only includes one prediction unit and only encodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units and corresponding encodes 2
residual values; wherein, n=N /2, U means up, D means down, or

if it is judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N ,
the encoding unit only includes a left and a right prediction units and correspondingly encodes
two residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly encodes four residual values.

Particularly, method for generating the residual value comprises: the residual value = a
mean value of all pixels in the current prediction unit - a mean value of all pixels in a prediction
block of the current prediction unit.

Correspondingly, to achieve the above object, the invention further provides an encoder,
comprising:

a first depth picture inter encoding flag bit unit, adapted to judge whether a depth picture
inter encoding mode is a skip mode; set a first depth picture inter encoding flag bit to an
encoding unit if it is judged that the depth picture inter encoding mode is not the skip mode;

a encoding processing unit, adapted to judge whether the first depth picture inter encoding
flag bit is true; encode merely one residual value to each prediction unit if it is judged that the
first depth picture inter encoding flag bit is true.

Particularly, the encoding processing unit is further adapted to encode the residual value
by adopting a residual encoding manner existing in 3D-HEVC if it is judged that the first depth
picture inter encoding flag bit is false.

Particularly, the first depth picture inter encoding flag bit unit comprises:

a first rate distortion cost module, adapted to acquire or calculate rate distortion cost of the
residual encoding manner existing in 3D-HEVC;

a second rate distortion cost module, adapted to acquire or calculate rate distortion cost by
which merely one residual value is encoded to each prediction unit;

a judgment and comparison module, adapted to set the first depth picture inter encoding
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flag bit by comparing the rate distortion cost of the residual encoding manner existing in 3D-
HEVC with the rate distortion cost by which merely one residual value is encoded to each
prediction unit.

Particularly, the first depth picture inter encoding flag bit unit comprises:

a first rate distortion cost module, adapted to acquire or calculate rate distortion cost of the
residual encoding manner existing in 3D-HEVC;

a second rate distortion cost module, adapted to acquire or calculate rate distortion cost by
which merely one residual value is encoded to each prediction unit;

a judgment and comparison module, adapted to judge whether at least one of the residual
values of the prediction unit is zero; set the first depth picture inter encoding flag bit to be false
if the above judgment is true; otherwise, set the first depth picture inter encoding flag bit by
comparing the rate distortion cost of the residual encoding manner existing in 3D-HEVC with
the rate distortion cost by which merely one residual value is encoded to each prediction unit.

Particularly, the judgment and comparison module is specifically adapted to set the first
depth picture inter encoding flag bit to be true if the rate distortion cost of the residual encoding
manner existing in the 3D-HEVC is higher than the rate distortion cost by which merely one
residual value is encoded to each prediction unit; otherwise, set the first depth picture inter
encoding flag bit to be false.

Particularly, the encoding processing unit is further adapted to:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only encodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units, wherein, n=N/2, U
means up, 1) means down; or

if it judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N , the
encoding unit only includes a left and a right prediction units and correspondingly encodes two
residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly encodes four residual values.

Particularly, the encoding processing unit is further adapted to generate the residual value
according to the following method: the residual value = a mean value of all pixels in the current
prediction unit - a mean value of all pixels in a prediction block of the current prediction unit.

To realize the above object, the invention provides another depth picture inter encoding
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method, which comprises:

setting a depth inter encoding flag bit in an encoding area;

judging whether the depth inter encoding flag bit is true, and judging whether a depth
picture inter encoding mode is a skip mode if it is judged that the depth inter encoding flag bit
the depth picture inter encoding mode is not the skip mode;

judging whether the first depth picture inter encoding flag bit is true; encoding merely one
residual value to each prediction unit if it is judged that the first depth picture inter encoding
flag bit is true.

Particularly, the depth picture inter encoding method further comprises: encoding by
adopting a residual encoding manner existing in 3D-HEVC so that the first depth picture inter
encoding flag bit to the encoding unit is not set if it is judged that the depth inter encoding flag
bit is false.

Particularly, the encoding area is an entire sequence, at least one group of pictures, at least
one picture or at least one strip.

Particularly, the depth inter encoding flag bit is set in at least one of a sequence parameter
set, a video parameter set, an picture parameter set and a strip head parameter set.

Particularly, the step of encoding merely one residual value to each prediction unit
comprises:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only encodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units, wherein, n=N/2, U
means up, 1) means down; or

if it judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N , the
encoding unit only includes a left and a right prediction units and correspondingly encodes two
residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly encodes four residual values.

Particularly, method for generating the residual value comprises: the residual value = a
mean value of all pixels in the current prediction unit - a mean value of all pixels in a prediction
block of the current prediction unit.

Correspondingly, to achieve the above object, the invention further provides another
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encoder, comprising:

a depth inter encoding flag bit unit, adapted to set a depth inter encoding flag bit in an
encoding area;

an encoding processing unit, adapted to judge whether the depth inter encoding flag bit is
true, and judge whether a depth picture inter encoding mode is a skip mode if it is judged that
the depth inter encoding flag bit is true; set a first depth picture inter encoding flag bit to an
encoding unit if it is judged that the depth picture inter encoding mode is not the skip mode;
judge whether the first depth picture inter encoding flag bit is true; encode merely one residual
value to each prediction unit if it is judged that the first depth picture inter encoding flag bit is
true.

Particularly, the encoding processing unit is further adapted to encode by adopting a
residual encoding manner existing in 3D-HEVC so that the first depth picture inter encoding
flag bit to the encoding unit is not set if it is judged that the depth inter encoding flag bit is false.

Particularly, the encoding area is an entire sequence, at least one group of pictures, at least
one picture or at least one strip.

Particularly, the depth inter encoding flag bit is set in at least one of a sequence parameter
set, a video parameter set, an picture parameter set and a strip head parameter set.

Particularly, the encoding processing unit is further adapted to:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only encodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units, wherein, n=N/2, U
means up, 1) means down; or

if it judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N , the
encoding unit only includes a left and a right prediction units and correspondingly encodes two
residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly encodes four residual values.

Particularly, the encoding processing unit is further adapted to generate the residual value
according to the following method: the residual value = a mean value of all pixels in the current
prediction unit - a mean value of all pixels in a prediction block of the current prediction unit.

To realize the above object, the invention provides a depth picture inter decoding method,

which comprises:
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judging whether a depth picture inter encoding mode is a skip mode; decoding the
encoding unit to acquire a first depth picture inter encoding flag bit if it is judged that the depth
picture inter encoding mode is not the skip mode;

judging whether the first depth picture inter encoding flag bit is true; decoding merely one
residual value to each prediction unit and calculating a reconstruction value of each prediction

Particularly, the depth picture inter decoding method further comprises: decoding by
adopting a residual decoding manner existing in 3D-HEVC if it is judged that the first depth
picture inter encoding flag bit is false.

Particularly, the step of decoding merely one residual value to each prediction unit
comprises:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only decodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units and correspondingly decodes
2 residual values; wherein, n=N /2, U means up, D means down; or

if it is judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N ,
the encoding unit only includes a left and a right prediction units and correspondingly decodes
two residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly decodes four residual values.

Particularly, method for generating the reconstruction value is: the reconstruction value = a
residual value + a value of a prediction block of the current prediction unit.

Correspondingly, to achieve the above object, the invention further provides a decoder,
comprising:

a first depth picture inter encoding flag bit unit, adapted to judge whether a depth picture
inter encoding mode is a skip mode; decode the encoding unit to acquire a first depth picture
inter encoding flag bit if it is judged that the depth picture inter encoding mode is not the skip
mode;

a decoding processing unit, adapted to judge whether the first depth picture inter encoding
flag bit is true; decode merely one residual value to each prediction unit and calculate a
reconstruction value of each prediction unit if it is judged that the first depth picture inter

encoding flag bit is true.
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Particularly, the decoding processing unit is further adapted to decode by adopting a
residual decoding manner existing in 3D-HEVC if it is judged that the first depth picture inter
encoding flag bit is false.

Particularly, the decoding processing unit is further adapted to:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only decodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units and correspondingly decodes
2 residual values; wherein, n=N /2, U means up, D means down; or

if it is judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N ,
the encoding unit only includes a left and a right prediction units and correspondingly decodes
two residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly decodes four residual values.

Particularly, the decoding processing unit is further adapted to generate the reconstruction
value according to the following method: the reconstruction value = a residual value + a value
of a prediction block of the current prediction unit.

To realize the above object, the invention provides another depth picture inter decoding
method, which comprises:

decoding an encoding area to acquire a depth inter encoding flag bit of the encoding area;

judging whether the depth inter encoding flag bit is true, and judging whether a depth
picture inter encoding mode is a skip mode if it is judged that the depth inter encoding flag bit
is true; decoding the encoding unit to acquire a first depth picture inter encoding flag bit if it is
judged that the depth picture inter encoding mode is not the skip mode;

judging whether the first depth picture inter encoding flag bit is true; decoding merely one
residual value to each prediction unit and calculating a reconstruction value of each prediction

Particularly, the depth picture inter decoding method further comprises: decoding by
adopting a residual decoding manner existing in 3D-HEVC so that an operation to acquire the
first depth picture inter encoding flag bit to the encoding unit is not performed if it is judged
that the depth inter encoding flag bit is false.

Particularly, the encoding area is an entire sequence, at least one group of pictures, at least

one picture or at least one strip.
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Particularly, the depth inter encoding flag bit is acquired from at least one of a sequence
parameter set, a video parameter set, an picture parameter set and a strip head parameter set.

Particularly, the step of decoding merely one residual value to each prediction unit
comprises:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only decodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units and correspondingly decodes
2 residual values; wherein, n=N /2, U means up, D means down; or

if it is judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N ,
the encoding unit only includes a left and a right prediction units and correspondingly decodes
two residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly decodes four residual values.

Particularly, method for generating the reconstruction value is: the reconstruction value = a
residual value + a value of a prediction block of the current prediction unit.

Correspondingly, to achieve the above object, the invention further provides another
decoder, comprising:

a depth inter encoding flag bit unit, adapted to decode an encoding area to acquire a depth
inter encoding flag bit of the encoding area;

a decoding processing unit, adapted to judge whether the depth inter encoding flag bit is
true, and judge whether a depth picture inter encoding mode is a skip mode if it is judged that
the depth inter encoding flag bit is true; decode the encoding unit to acquire a first depth picture
inter encoding flag bit if it is judged that the depth picture inter encoding mode is not the skip
mode; judge whether the first depth picture inter encoding flag bit is true; decode merely one
residual value to each prediction unit and calculate a reconstruction value of each prediction

Particularly, the decoding processing unit is further adapted to decode by adopting a
residual decoding manner existing in 3D-HEVC so that an operation to acquire the first depth
picture inter encoding flag bit to the encoding unit is not performed if it is judged that the depth
inter encoding flag bit is false.

Particularly, the encoding area is an entire sequence, at least one group of pictures, at least

one picture or at least one strip.
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Particularly, the depth inter encoding flag bit is acquired from at least one of a sequence
parameter set, a video parameter set, an picture parameter set or a strip head parameter set.

Particularly, the decoding processing unit is further adapted to:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only decodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units and correspondingly decodes
2 residual values; wherein, n=N /2, U means up, D means down; or

if it is judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N ,
the encoding unit only includes a left and a right prediction units and correspondingly decodes
two residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly decodes four residual values.

Particularly, the decoding processing unit is further adapted to generate the reconstruction
value according to the following method: the reconstruction value = a residual value + a value
of a prediction block of the current prediction unit.

The above technical solution has the following beneficial effects: by adopting the technical
solution, overlap of "the method for encoding merely one residual to each prediction unit" and
the mode of skip in 3D-HEVC, so as to further reduce code rate, and save transformation

operation, reduce complexity of an encoder and a decoder, thereby improving efficiency.

Brief Description of the Drawings

In order to describe the embodiment of the invention or technical solutions in prior art
more clearly, hereinafter accompanying figures required to be used in description of the
embodiment or the prior art will be introduced briefly. Obviously, the accompanying figures in
the following description are merely some embodiments of the invention, and it is practicable
for those skilled in the art to obtain other accompanying figures according to these ones in the
premise of making no creative efforts.

Fig. 1 is a first flowchart of a depth picture inter encoding method according to an
embodiment of the invention;

Fig. 2 is a first structure diagram of an encoder according to an embodiment of the
invention;

Fig. 3 is a second flowchart of the depth picture inter encoding method according to an

10



10

15

20

25

30

WO 2014/166340 PCT/CN2014/074220

embodiment of the invention;

Fig. 4 is a second structure diagram of an encoder according to an embodiment of the
invention;

Fig. 5 is a first flowchart of a depth picture inter decoding method according to an
embodiment of the invention;

Fig. 6 is a first structure diagram of a decoder according to an embodiment of the
invention;

Fig. 7 is a second flowchart of the depth picture inter decoding method according to an
embodiment of the invention;

Fig. 8 is a second structure diagram of the decoder according to an embodiment of the
invention;

Fig. 9 is a schematic of dividing manner of an inter mode depth encoding unit in 3D-
HEVC in prior art;

Fig. 10 is a first schematic diagram of improved function of the encoder according to an
embodiment of the invention;

Fig. 11 is a second schematic diagram of improved function of the encoder according to an
embodiment of the invention;

Fig. 12 is a third schematic diagram of improved function of the encoder according to an
embodiment of the invention;

Fig. 13 is a fourth schematic diagram of improved function of the encoder according to an
embodiment of the invention;

Fig. 14 is a first schematic diagram of improved function of the decoder according to an

embodiment of the invention;

Detailed Description of the Embodiments

Hereinafter technical solutions in the embodiments of the invention will be described
clearly and completely incorporating accompanying figures in the embodiment of the invention.
Obviously, the described embodiments are merely part of embodiments of the invention, but
not all of the embodiments. On the basis of the embodiment in the invention, all of the other
embodiments obtained by those skilled in the art in the premise that no creative efforts are made
fall within the protection scope of the invention.

Fig. 1 is a first flowchart of the depth picture inter encoding method according to an
embodiment of the invention; the depth picture inter encoding method comprises:

step 101: judging whether a depth picture inter encoding mode is a skip mode; setting a
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first depth picture inter encoding flag bit to an encoding unit if it is judged that the depth picture
inter encoding mode is not the skip mode;

step 102: judging whether the first depth picture inter encoding flag bit is true; encoding
merely one residual value to each prediction unit if it is judged that the first depth picture inter
encoding flag bit is true.

Particularly, the depth picture inter encoding method further comprises: encoding by
adopting a residual encoding manner existing in 3D-HEVC if it is judged that the first depth
picture inter encoding flag bit is false.

Particularly, the step of setting the first depth picture inter encoding flag bit to an encoding
unit comprise:

acquiring or calculating rate distortion cost of the residual encoding manner existing in
3D-HEVC;

acquiring or calculating rate distortion cost by which merely one residual value is encoded
to each prediction unit;

setting the first depth picture inter encoding flag bit by comparing the rate distortion cost
of the residual encoding manner existing in 3D-HEVC with the rate distortion cost by which
merely one residual value is encoded to each prediction unit.

Particularly, the step of setting the first depth picture inter encoding flag bit to an encoding
unit comprise:

acquiring or calculating rate distortion cost of the residual encoding manner existing in
3D-HEVC;

acquiring or calculating rate distortion cost by which merely one residual value is encoded
to each prediction unit;

judging whether at least one of the residual values of the prediction unit in the encoding
unit is zero; setting the first depth picture inter encoding flag bit to be false if the above
judgment is true; otherwise, setting the first depth picture inter encoding flag bit by comparing
the rate distortion cost of the residual encoding manner existing in 3D-HEVC with the rate
distortion cost by which merely one residual value is encoded to each prediction unit.

Particularly, the step of setting the first depth picture inter encoding flag bit by comparing
the rate distortion cost of the residual encoding manner existing in 3D-HEVC with the rate
distortion cost by which merely one residual value is encoded to each prediction unit comprises:

setting the first depth picture inter encoding flag bit to be true if the rate distortion cost of
the residual encoding manner existing in the 3D-HEVC is higher than the rate distortion cost by

which merely one residual value is encoded to each prediction unit; otherwise, setting the first
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depth picture inter encoding flag bit to be false.

Particularly, the step of encoding merely one residual value to each prediction unit
comprises:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only encodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units, wherein, n=N/2, U
means up, 1) means down; or

if it is judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N ,
the encoding unit only includes a left and a right prediction units and correspondingly encodes
two residual values; wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly encodes four residual values.

Particularly, method for generating the residual value comprises: the residual value = a
mean value of all pixels in the current prediction unit - a mean value of all pixels in a prediction
block of the current prediction unit.

Fig. 2 is a first structure diagram of an encoder according to an embodiment of the
invention; comprising:

a first depth picture inter encoding flag bit unit 201, adapted to judge whether a depth
picture inter encoding mode is a skip mode; set a first depth picture inter encoding flag bit to an

a encoding processing unit 202, adapted to judge whether the first depth picture inter
encoding flag bit is true; encode merely one residual value to each prediction unit if it is judged
that the first depth picture inter encoding flag bit is true.

Particularly, the encoding processing unit 202 is further adapted to encode the residual
value by adopting a residual encoding manner existing in 3D-HEVC if it is judged that the first
depth picture inter encoding flag bit is false.

Particularly, the first depth picture inter encoding flag bit unit 201 comprises:

a first rate distortion cost module, adapted to acquire or calculate rate distortion cost of the
residual encoding manner existing in 3D-HEVC;

a second rate distortion cost module, adapted to acquire or calculate rate distortion cost by
which merely one residual value is encoded to each prediction unit;

a judgment and comparison module, adapted to set the first depth picture inter encoding
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flag bit by comparing the rate distortion cost of the residual encoding manner existing in 3D-
HEVC with the rate distortion cost by which merely one residual value is encoded to each
prediction unit.

Particularly, the first depth picture inter encoding flag bit unit 201 comprises:

a first rate distortion cost module, adapted to acquire or calculate rate distortion cost of the
residual encoding manner existing in 3D-HEVC;

a second rate distortion cost module, adapted to acquire or calculate rate distortion cost by
which merely one residual value is encoded to each prediction unit;

a judgment and comparison module, adapted to judge whether at least one of the residual
values of the prediction unit is zero; set the first depth picture inter encoding flag bit to be false
if the above judgment is true; otherwise, set the first depth picture inter encoding flag bit by
comparing the rate distortion cost of the residual encoding manner existing in 3D-HEVC with
the rate distortion cost by which merely one residual value is encoded to each prediction unit.

Particularly, the judgment and comparison module is specifically adapted to set the first
depth picture inter encoding flag bit to be true if the rate distortion cost of the residual encoding
manner existing in the 3D-HEVC is higher than the rate distortion cost by which merely one
residual value is encoded to each prediction unit; otherwise, set the first depth picture inter
encoding flag bit to be false.

Particularly, the encoding processing unit 202 is further adapted to:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only encodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units, wherein, n=N/2, U
means up, 1) means down; or

if it judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N , the
encoding unit only includes a left and a right prediction units and correspondingly encodes two
residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly encodes four residual values.

Particularly, the encoding processing unit is further adapted to generate the residual value
according to the following method: the residual value = a mean value of all pixels in the current
prediction unit - a mean value of all pixels in a prediction block of the current prediction unit.

Fig. 3 is a second flowchart of the depth picture inter encoding method according to an
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embodiment of the invention, comprising:

step 301: setting a depth inter encoding flag bit in an encoding area;

step 302: judging whether the depth inter encoding flag bit is true, and judging whether a
depth picture inter encoding mode is a skip mode if it is judged that the depth inter encoding
flag bit is true; setting a first depth picture inter encoding flag bit to an encoding unit if it is
judged that the depth picture inter encoding mode is not the skip mode;

step 303: judging whether the first depth picture inter encoding flag bit is true; encoding
merely one residual value to each prediction unit if it is judged that the first depth picture inter
encoding flag bit is true.

Particularly, the depth picture inter encoding method further comprises: encoding by
adopting a residual encoding manner existing in 3D-HEVC so that the first depth picture inter
encoding flag bit to the encoding unit is not set if it is judged that the depth inter encoding flag
bit is false.

Particularly, the encoding area is an entire sequence, at least one group of pictures, at least
one picture or at least one strip.

Particularly, the depth inter encoding flag bit is set in at least one of a sequence parameter
set, a video parameter set, an picture parameter set and a strip head parameter set.

Particularly, the step of encoding merely one residual value to each prediction unit
comprises:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only encodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units, wherein, n=N/2, U
means up, 1) means down; or

if it is judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N ,
the encoding unit only includes a left and a right prediction units and correspondingly encodes
two residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly encodes four residual values.

Particularly, method for generating the residual value comprises: the residual value = a
mean value of all pixels in the current prediction unit - a mean value of all pixels in a prediction
block of the current prediction unit.

Fig. 4 is a second structure diagram of an encoder according to an embodiment of the
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invention; comprising:

a depth inter encoding flag bit unit 401, adapted to set a depth inter encoding flag bit in an
encoding area;

a decoding processing unit 402, adapted to judge whether the depth inter encoding flag bit
is true, and judge whether a depth picture inter encoding mode is a skip mode if it is judged that
the depth inter encoding flag bit is true; set a first depth picture inter encoding flag bit to an
judge whether the first depth picture inter encoding flag bit is true; encode merely one residual
value to each prediction unit if it is judged that the first depth picture inter encoding flag bit is
true.

Particularly, the encoding processing unit 402 is further adapted to encode by adopting a
residual encoding manner existing in 3D-HEVC so that the first depth picture inter encoding
flag bit to the encoding unit is not set if it is judged that the depth inter encoding flag bit is false.

Particularly, the encoding area is an entire sequence, at least one group of pictures, at least
one picture or at least one strip.

Particularly, the depth inter encoding flag bit is set in at least one of a sequence parameter
set, a video parameter set, an picture parameter set and a strip head parameter set.

Particularly, the encoding processing unit is further adapted to:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only encodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units, wherein, n=N/2, U
means up, 1) means down; or

if it is judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N ,
the encoding unit only includes a left and a right prediction units and correspondingly encodes
two residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly encodes four residual values.

Particularly, the encoding processing unit is further adapted to generate the residual value
according to the following method: the residual value = a mean value of all pixels in the current
prediction unit - a mean value of all pixels in a prediction block of the current prediction unit.

Fig. 5 is a first flowchart of the depth picture inter decoding method according to an

embodiment of the invention; comprising:
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step 501: judging whether a depth picture inter encoding mode is a skip mode; decoding
the encoding unit to acquire a first depth picture inter encoding flag bit if it is judged that the
depth picture inter encoding mode is not the skip mode;

step 502: judging whether the first depth picture inter encoding flag bit is true; decoding
merely one residual value to each prediction unit and calculating a reconstruction value of each

Particularly, the depth picture inter decoding method further comprises: decoding by
adopting a residual decoding manner existing in 3D-HEVC if it is judged that the first depth
picture inter encoding flag bit is false.

Particularly, the step of decoding merely one residual value to each prediction unit
comprises:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only decodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units and correspondingly decodes
2 residual values; wherein, n=N /2, U means up, D means down; or

if it is judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N ,
the encoding unit only includes a left and a right prediction units and correspondingly decodes
two residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly decodes four residual values.

Particularly, method for generating the reconstruction value is: the reconstruction value = a
residual value + a value of a prediction block of the current prediction unit.

Fig. 6 is a first structure diagram of an decoder according to an embodiment of the
invention; comprising:

a first depth picture inter encoding flag bit unit 601, adapted to judge whether a depth
picture inter encoding mode is a skip mode; decode the encoding unit to acquire a first depth
picture inter encoding flag bit if it is judged that the depth picture inter encoding mode is not
the skip mode;

a decoding processing unit 602, adapted to judge whether the first depth picture inter
encoding flag bit is true; decode merely one residual value to each prediction unit and calculate
a reconstruction value of each prediction unit if it is judged that the first depth picture inter

encoding flag bit is true.
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Particularly, the decoding processing unit is further adapted to decode by adopting a
residual decoding manner existing in 3D-HEVC if it is judged that the first depth picture inter
encoding flag bit is false.

Particularly, the decoding processing unit is further adapted to:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only decodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units and correspondingly decodes
2 residual values; wherein, n=N /2, U means up, D means down; or

if it is judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N ,
the encoding unit only includes a left and a right prediction units and correspondingly decodes
two residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly decodes four residual values.

Particularly, the decoding processing unit is further adapted to generate the reconstruction
value according to the following method: the reconstruction value = a residual value + a value
of a prediction block of the current prediction unit.

Fig. 7 is a second flowchart of the depth picture inter decoding method according to an
embodiment of the invention; comprising:

step 701: decoding an encoding area to acquire a depth inter encoding flag bit of the
encoding area;

step 702: judging whether the depth inter encoding flag bit is true, and judging whether a
depth picture inter encoding mode is a skip mode if it is judged that the depth inter encoding
flag bit is true; decoding the encoding unit to acquire a first depth picture inter encoding flag bit
if it is judged that the depth picture inter encoding mode is not the skip mode;

step 703: judging whether the first depth picture inter encoding flag bit is true; decoding
merely one residual value to each prediction unit and calculating a reconstruction value of each

Particularly, the depth picture inter decoding method further comprises: decoding by
adopting a residual decoding manner existing in 3D-HEVC so that an operation to acquire the
first depth picture inter encoding flag bit to the encoding unit is not performed if it is judged
that the depth inter encoding flag bit is false.

Particularly, the encoding area is an entire sequence, at least one group of pictures, at least
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one picture or at least one strip.

Particularly, the depth inter encoding flag bit is acquired from at least one of a sequence
parameter set, a video parameter set, an picture parameter set and a strip head parameter set.

Particularly, the step of decoding merely one residual value to each prediction unit
comprises:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only decodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units and correspondingly decodes
2 residual values; wherein, n=N /2, U means up, D means down; or

if it is judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N ,
the encoding unit only includes a left and a right prediction units and correspondingly decodes
two residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly decodes four residual values.

Particularly, method for generating the reconstruction value is: the reconstruction value = a
residual value + a value of a prediction block of the current prediction unit.

Fig. 8 is a second structure diagram of an decoder according to an embodiment of the
invention; comprising:

a depth inter encoding flag bit unit 801, adapted to decode an encoding area to acquire a
depth inter encoding flag bit of the encoding area;

a decoding processing unit 802, adapted to judge whether the depth inter encoding flag bit
is true, and judge whether a depth picture inter encoding mode is a skip mode if it is judged that
the depth inter encoding flag bit is true; decode the encoding unit to acquire a first depth picture
inter encoding flag bit if it is judged that the depth picture inter encoding mode is not the skip
mode; and judge whether the first depth picture inter encoding flag bit is true; decode merely
one residual value to each prediction unit and calculate a reconstruction value of each

Particularly, the decoding processing unit 802 is further adapted to decode by adopting a
residual decoding manner existing in 3D-HEVC so that an operation to acquire the first depth
picture inter encoding flag bit to the encoding unit is not performed if it is judged that the depth
inter encoding flag bit is false.

Particularly, the encoding area is an entire sequence, at least one group of pictures, at least

19



10

15

20

25

30

WO 2014/166340 PCT/CN2014/074220

one picture or at least one strip.

Particularly, the depth inter encoding flag bit is acquired from at least one of a sequence
parameter set, a video parameter set, an picture parameter set and a strip head parameter set.

Particularly, the decoding processing unit 802 is further adapted to:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only decodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units and correspondingly decodes
2 residual values; wherein, n=N /2, U means up, D means down; or

if it is judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N ,
the encoding unit only includes a left and a right prediction units and correspondingly decodes
two residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly decodes four residual values.

Particularly, the decoding processing unit is further adapted to generate the reconstruction
value according to the following method: the reconstruction value = a residual value + a value
of a prediction block of the current prediction unit.

Embodiment

As many of the contents of a depth picture are smooth areas spaced by edges, contents in
one identical area are very similar, therefore residual signal contents within one identical area
are usually similar. In order to save code rate required for encoding/decoding a depth picture,
the invention provides that only one residual signal is used for each area. To be specific, only
one residual value is encoded/decoded for each prediction unit, so as to not only reduce code
rate of the depth picture, but also save transformation operation and reduce complexity of an
encoder/decoder. The technical solution is detailed as follows:

1. A depth picture inter encoding flag bit of an encoding unit

For each depth encoding unit, setting a first depth picture inter encoding flag bit of an
encoding unit for indicating whether a simplified depth picture inter encoding method is
adopted if the current encoding unit is an inter encoding mode but not a skip mode. The
simplified depth picture inter encoding method is adopted if it is judged that the flag bit is true;
otherwise, an encoding method existing in 3D-HEVC is adopted.

2. Simplified depth picture inter encoding/decoding method

Number of residual values required to be encoded/decoded in different dividing cases:
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a: 2Nx2N

the encoding unit only includes one prediction unit, and encodes/decodes only one residual,

b: 2NxN, 2NxnU , or 2NxnD

the encoding unit includes an up and a low prediction units, and correspondingly
encodes/decodes 2 residual values;

c: Nx2N, nLx2N ,or nRx2N

the encoding unit includes an up and a low prediction units, and correspondingly
encodes/decodes two residual values;

d: NxN

the encoding unit includes four prediction units, and correspondingly encodes/decodes
four residual values;

3. Residual value

A) Method for generating a residual value at encoder end

For each prediction unit, there can be many methods for generating the residual value, and
one simple generation method is as follows:

the residual value = a mean value of all pixels in the current prediction unit - a mean value
of all pixels in a prediction block of the current prediction unit.

B) encoding and decoding of the residual value

The invention does not perform quantization / dequantization to residual values (can
perform quantization / dequantization of course), but encodes/decodes the original residual
values directly.

Fig. 10 is a first schematic diagram of improved function of the encoder according to an
embodiment of the invention. Setting a first depth picture inter encoding flag bit to the encoding
unit, and selecting the encoding method by judging the flag bit is true or false. Fig. 11 is a
second schematic diagram of improved function of the encoder according to an embodiment of
the invention. It can be seen from Fig. 11 that the first depth picture inter encoding flag bit is
judged to be true or false according to rate distortion cost. That is, acquiring or calculating a
rate distortion cost of an existing residual encoding method in 3D-HEVC and a rate distortion
cost of the residual encoding method by which each prediction unit merely encodes only one
residual value, judging the first depth picture inter encoding flag bit of a current picture block
by comparing sizes of the two rate distortion costs.

The rate distortion cost is adopted for selecting an optimum method, besides, on basis of
this, other conditions can be added, as shown in Fig. 12 which is a third schematic diagram of

improved function of the encoder according to an embodiment of the invention.
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Firstly, acquiring or calculating rate distortion cost of the residual encoding manner
existing in 3D-HEVC,;

then, acquiring or calculating rate distortion cost by which merely one residual value is
encoded to each prediction unit;

Finally, judging whether at least one of the residual values of the prediction unit in the
encoding unit is zero; setting the first depth picture inter encoding flag bit to be false if the
above judgment is true; otherwise, setting the first depth picture inter encoding flag bit by
comparing the rate distortion cost of the residual encoding manner existing in 3D-HEVC with
the rate distortion cost by which merely one residual value is encoded to each prediction unit.

As shown Fig. 12, mandatorily using the residual encoding method in 3D-HEVC if a
residual value of a prediction unit is equal to zero.

In Figs. 10~12, the condition in which an encoding method is selected by judging whether
the first depth picture inter encoding flag bit is true or false can reduce overlap of "method by
which each prediction unit only encodes one residual" and the skip mode in 3D-HEVC, so as to
further reduce code rate.

Fig. 13 is a fourth schematic diagram of improved function of the encoder according to an
embodiment of the invention. On the basis of Figs. 10-11, it is also practicable to set a depth
inter encoding flag bit to an encoding area above the level of the encoding unit for convenience
of using/forbidding "method by which each prediction unit only encodes one residual". It is
allowed for an encoding unit in the encoding area to use "method by which each prediction unit
only encodes one residual" and set a first depth picture inter encoding flag bit for the current
picture block to indicate which method is adopted to encode the residual when the depth inter
encoding flag bit of an encoding area above the level of the encoding unit is judged to be "true";
all encoding units in the encoding area adopt the residual encoding method in 3D-HEVC so that
the first depth picture inter encoding flag bit is not set to the current picture block when the
depth inter encoding flag bit of an encoding area above the level of the encoding unit is judged
to be "false".

The encoding area can be an entire sequence, a group of pictures, an picture or a strip, and
correspondingly the encoding area depth inter encoding flag bit can be added into at least one of
a sequence parameter set, a video parameter set, an picture parameter set and a strip parameter
set.

After a higher level of flag bit is introduced, the method can be forbidden at a higher level
when "method by which each prediction unit only encodes one residual value" can not improve

an picture compression ratio, so that there is no need to encode a flag bit for each encoding unit,
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to reduce code rate required for the encoding flag bit. A higher level of flag bit is also flexible,
for example, when the encoder has a strong calculation capability, "method by which each
prediction unit only encodes one residual” can be used, otherwise this method is forbidden.

Similarly, Fig. 14 is a first schematic diagram of improved function of the encoder
according to an embodiment of the invention. The decoder is similar to Figs. 10~13, merely an
output result of the encoding unit is decoded to acquire the first depth picture inter encoding
flag bit and/or the depth inter encoding flag bit of the encoding area, to select a corresponding
appropriate decoding method by judging whether the flag bit is true or false.

Experiment result

The invention is integrated onto an HTM-6.0 (HTM: 3D High efficiency video coding Test
Model) to conduct testing. An experiment result shows that the invention can averagely
improve encoding efficiency to -0.57% under a general testing condition.

The experiment result of the embodiment of the invention is shown in the following Table
1. Totally seven standard test sequences are tested, including a sequence with resolution ratio to
be 1024 x768: Balloons, kendo, and Newspaper CC; and a sequence with resolution ratio to be
1920x1088 : GT Fly, Poznan Hall2, Poznan Street and Undo Dancer. These testing
sequences all include videos of three viewing angles and corresponding depth information of
three viewing angles. In order to measure encoding performance of the depth picture, Table 1
lists variations of a compound viewpoint peak value signal-to-noise ratio relative to a general
code rate (as the depth picture is not used for being watched directly but for compounding a
virtual viewpoint, the compression effect of the depth picture is measured by a peak value
signal-to-noise ratio of the compound viewpoint). In the list, -x.x% denotes that the
compression ratio is improved by x.x%, and x.x% denotes that the compression ratio is reduced
by x.x%. It can be seen that the invention can improve the compression ratio by 0.57%.

Table 1

Compound sequence
peak value signal-to-

noise ratio/general code

rate
Balloons -0.35%
kendo -0.26%
Newspaper CC -0.34%
CT Fly -0.76%
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Poznan_Hall2 -1.20%
Poznan_Street -0.16%
Undo_Dancer -0.92%
Average value -0.57%

Objectives, technical solutions and beneficial effects of the invention are further described
in detail in the above mentioned specific embodiment. It should be understood that the above
are merely specific embodiments of the invention, are not used for limiting protection scope of
the invention. Any modifications, equivalent replacements, improvements and the like which

are made within spirit and principle of the invention should be included within protection scope

of the invention.
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CLAIMS

1. A depth picture inter encoding method, characterized in that the depth picture inter
encoding method comprises:

judging whether a depth picture inter encoding mode is a skip mode; setting a first depth
picture inter encoding flag bit to an encoding unit if it is judged that the depth picture inter
encoding mode is not the skip mode;

judging whether the first depth picture inter encoding flag bit is true; encoding merely one
residual value to each prediction unit if it is judged that the first depth picture inter encoding
flag bit is true.

2. The depth picture inter encoding method according to claim 1, characterized in that the
depth picture inter encoding method further comprises: encoding by adopting a residual
encoding manner existing in 3D-HEVC if it is judged that the first depth picture inter encoding
flag bit is false.

3. The depth picture inter encoding method according to claim 1, characterized in that the
step of setting the first depth picture inter encoding flag bit to an encoding unit comprise:

acquiring or calculating rate distortion cost of the residual encoding manner existing in
3D-HEVC;

acquiring or calculating rate distortion cost by which merely one residual value is encoded
to each prediction unit;

setting the first depth picture inter encoding flag bit by comparing the rate distortion cost
of the residual encoding manner existing in 3D-HEVC with the rate distortion cost by which
merely one residual value is encoded to each prediction unit.

4. The depth picture inter encoding method according to claim 1, characterized in that the
step of setting the first depth picture inter encoding flag bit to an encoding unit comprise:

acquiring or calculating rate distortion cost of the residual encoding manner existing in
3D-HEVC;

acquiring or calculating rate distortion cost by which merely one residual value is encoded
to each prediction unit;

judging whether at least one of the residual values of the prediction unit in the encoding
unit is zero; setting the first depth picture inter encoding flag bit to be false if the above
judgment is true; otherwise, setting the first depth picture inter encoding flag bit by comparing
the rate distortion cost of the residual encoding manner existing in 3D-HEVC with the rate

distortion cost by which merely one residual value is encoded to each prediction unit.
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5. The depth picture inter encoding method according to claim 3 or 4, characterized in that
the step of setting the first depth picture inter encoding flag bit by comparing the rate distortion
cost of the residual encoding manner existing in 3D-HEVC with the rate distortion cost by
which merely one residual value is encoded to each prediction unit comprises:

setting the first depth picture inter encoding flag bit to be true if the rate distortion cost of
the residual encoding manner existing in the 3D-HEVC is higher than the rate distortion cost by
which merely one residual value is encoded to each prediction unit; otherwise, setting the first
depth picture inter encoding flag bit to be false.

6. The depth picture inter encoding method according to claim 1, characterized in that the
step of encoding merely one residual value to each prediction unit comprises:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only encodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units, wherein, n=N/2, U
means up, 1) means down; or

if it judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N , the
encoding unit only includes a left and a right prediction units and correspondingly encodes two
residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly encodes four residual values.

7. The depth picture inter encoding method according to claim 1, characterized in that
method for generating the residual value comprises: the residual value = a mean value of all
pixels in the current prediction unit - a mean value of all pixels in a prediction block of the
current prediction unit.

8. An encoder, comprising:

a first depth picture inter encoding flag bit unit, adapted to judge whether a depth picture
inter encoding mode is a skip mode; set a first depth picture inter encoding flag bit to an
encoding unit if it is judged that the depth picture inter encoding mode is not the skip mode;

a encoding processing unit, adapted to judge whether the first depth picture inter encoding
flag bit is true; encode merely one residual value to each prediction unit if it is judged that the
first depth picture inter encoding flag bit is true.

9. The encoder according to claim 8, characterized in that the encoding processing unit is

further adapted to encode the residual value by adopting a residual encoding manner existing in
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3D-HEVC if'it is judged that the first depth picture inter encoding flag bit is false.

10. The encoder according to claim 8, characterized in that the first depth picture inter
encoding flag bit unit 201 comprises:

a first rate distortion cost module, adapted to acquire or calculate rate distortion cost of the
residual encoding manner existing in 3D-HEVC;

a second rate distortion cost module, adapted to acquire or calculate rate distortion cost by
which merely one residual value is encoded to each prediction unit;

a judgment and comparison module, adapted to set the first depth picture inter encoding
flag bit by comparing the rate distortion cost of the residual encoding manner existing in 3D-
HEVC with the rate distortion cost by which merely one residual value is encoded to each
prediction unit.

11. The encoder according to claim 8, characterized in that the first depth picture inter
encoding flag bit unit 201 comprises:

a first rate distortion cost module, adapted to acquire or calculate rate distortion cost of the
residual encoding manner existing in 3D-HEVC;

a second rate distortion cost module, adapted to acquire or calculate rate distortion cost by
which merely one residual value is encoded to each prediction unit;

a judgment and comparison module, adapted to judge whether at least one of the residual
values of the prediction unit is zero; set the first depth picture inter encoding flag bit to be false
if the above judgment is true; otherwise, set the first depth picture inter encoding flag bit by
comparing the rate distortion cost of the residual encoding manner existing in 3D-HEVC with
the rate distortion cost by which merely one residual value is encoded to each prediction unit.

12. The encoder according to claim 10 or 11, characterized in that the judgment and
comparison module is specifically adapted to set the first depth picture inter encoding flag bit to
be true if the rate distortion cost of the residual encoding manner existing in the 3D-HEVC is
higher than the rate distortion cost by which merely one residual value is encoded to each
prediction unit; otherwise, set the first depth picture inter encoding flag bit to be false.

13. The encoder according to claim 8, characterized in that the encoding processing unit is
further adapted to:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only encodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,

the encoding unit only includes an up and a down prediction units, wherein, n=N/2, U
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means up, 1) means down; or

if it judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N , the
encoding unit only includes a left and a right prediction units and correspondingly encodes two
residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly encodes four residual values.

14. The encoder according to claim 8, characterized in that the encoding processing unit is
further adapted to generate the residual value according to the following method: the residual
value = a mean value of all pixels in the current prediction unit - a mean value of all pixels in a
prediction block of the current prediction unit.

15. A depth picture inter encoding method, comprising:

setting a depth inter encoding flag bit in an encoding area;

judging whether the depth inter encoding flag bit is true, and judging whether a depth
picture inter encoding mode is a skip mode if it is judged that the depth inter encoding flag bit
the depth picture inter encoding mode is not the skip mode;

judging whether the first depth picture inter encoding flag bit is true; encoding merely one
residual value to each prediction unit if it is judged that the first depth picture inter encoding
flag bit is true.

16. The depth picture inter encoding method according to claim 15, characterized in that
the depth picture inter encoding method further comprises: encoding by adopting a residual
encoding manner existing in 3D-HEVC so that the first depth picture inter encoding flag bit to
the encoding unit is not set if it is judged that the depth inter encoding flag bit is false.

17. The depth picture inter encoding method according to claim 15 or 16, characterized in
that the encoding area is an entire sequence, at least one group of pictures, at least one picture
or at least one strip.

18. The depth picture inter encoding method according to claim 17, characterized in that
the depth inter encoding flag bit of the encoding area is set in at least one of a sequence
parameter set, a video parameter set, an picture parameter set and strip head parameter set.

19. The depth picture inter encoding method according to claim 15, characterized in that
the step of encoding merely one residual value to each prediction unit comprises:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only encodes 1 residual value; wherein, N is one of 4, 8,

16, 32; or

28



10

15

20

25

30

WO 2014/166340 PCT/CN2014/074220

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units, wherein, n=N/2, U
means up, 1) means down; or

if it judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N , the
encoding unit only includes a left and a right prediction units and conrrespondingly encodes
two residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly encodes four residual values.

20. The depth picture inter encoding method according to claim 15, characterized in that
method for generating the residual value comprises: the residual value = a mean value of all
pixels in the current prediction unit - a mean value of all pixels in a prediction block of the
current prediction unit.

21. An encoder, comprising:

a depth inter encoding flag bit unit, adapted to set a depth inter encoding flag bit in an
encoding area;

an encoding processing unit, adapted to judge whether the depth inter encoding flag bit is
true, and judge whether a depth picture inter encoding mode is a skip mode if it is judged that
the depth inter encoding flag bit is true; set a first depth picture inter encoding flag bit to an

judge whether the first depth picture inter encoding flag bit is true; encode merely one
residual value to each prediction unit if it is judged that the first depth picture inter encoding
flag bit is true.

22. The encoder according to claim 21, characterized in that the encoding processing unit
is further adapted to encode by adopting a residual encoding manner existing in 3D-HEVC so
that the first depth picture inter encoding flag bit to the encoding unit is not set if it is judged
that the depth inter encoding flag bit is false.

23. The encoder according to claim 21 or 22, characterized in that the encoding area is an
entire sequence, at least one group of pictures, at least one picture or at least one strip.

24. The encoder according to claim 23, characterized in that the depth inter encoding flag
bit is set in at least one of a sequence parameter set, a video parameter set, an picture parameter
set and strip head parameter set.

25. The encoder according to claim 21, characterized in that the encoding processing unit
is further adapted to:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
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only includes one prediction unit and only encodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU adapted to
2NxnD , the encoding unit only includes an up and a down prediction units, wherein,
n=N/2, U means up, D means down, or

if it judged that dividing manner of the encoding unit is Nx2N, n.x2N adapted to
nRx2N , the encoding unit only includes a left and a right prediction units and correspondingly
encodes two residual values, wherein, n=N /2, [ means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly encodes four residual values.

26. The encoder according to claim 21, characterized in that the encoding processing unit
is further adapted to generate the residual value according to the following method: the residual
value = a mean value of all pixels in the current prediction unit - a mean value of all pixels in a
prediction block of the current prediction unit.

27. A depth picture inter decoding method, comprising:

judging whether a depth picture inter encoding mode is a skip mode; decoding the
picture inter encoding mode is not the skip mode;

judging whether the first depth picture inter encoding flag bit is true; decoding merely one
residual value to each prediction unit and calculating a reconstruction value of each prediction

28. The depth picture inter decoding method according to claim 27, characterized in that
the depth picture inter decoding method further comprises: decoding by adopting a residual
decoding manner existing in 3D-HEVC if it is judged that the first depth picture inter encoding
flag bit is false.

29. The depth picture inter decoding method according to claim 27, characterized in that
the step of decoding merely one residual value to each prediction unit comprises:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only decodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units and correspondingly decodes
2 residual values; wherein, n=N /2, U means up, D means down; or

if it is judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N ,
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the encoding unit only includes a left and a right prediction units and correspondingly decodes
two residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly decodes four residual values.

30. The depth picture inter decoding method according to claim 27, characterized in that
method for generating the reconstruction value is: the reconstruction value = a residual value +
a value of a prediction block of the current prediction unit.

31. A decoder, comprising:

a first depth picture inter encoding flag bit unit, adapted to judge whether a depth picture
inter encoding mode is a skip mode; decode the encoding unit to acquire a first depth picture
inter encoding flag bit if it is judged that the depth picture inter encoding mode is not the skip
mode;

a decoding processing unit, adapted to judge whether the first depth picture inter encoding
flag bit is true; decode merely one residual value to each prediction unit and calculate a
reconstruction value of each prediction unit if it is judged that the first depth picture inter
encoding flag bit is true.

32. The decoder according to claim 31, characterized in that the decoding processing unit
is further adapted to decode by adopting a residual decoding manner existing in 3D-HEVC if it
is judged that the first depth picture inter encoding flag bit is false.

33. The decoder according to claim 31, characterized in that the decoding processing unit
is further adapted to:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only decodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units and correspondingly decodes
2 residual values; wherein, n=N /2, U means up, D means down; or

if it is judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N ,
the encoding unit only includes a left and a right prediction units and correspondingly decodes
two residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly decodes four residual values.

34. The decoder according to claim 31, characterized in that the decoding processing unit

is further adapted to generate the reconstruction value according to the following method: the
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reconstruction value = a residual value + a value of a prediction block of the current prediction
unit.

35. A depth picture inter decoding method, comprising:

decoding an encoding area to acquire a depth inter encoding flag bit of the encoding area;

judging whether the depth inter encoding flag bit is true, and judging whether a depth
picture inter encoding mode is a skip mode if it is judged that the depth inter encoding flag bit
is true; decoding the encoding unit to acquire a first depth picture inter encoding flag bit if it is
judged that the depth picture inter encoding mode is not the skip mode;

judging whether the first depth picture inter encoding flag bit is true; decoding merely one
residual value to each prediction unit and calculating a reconstruction value of each prediction

36. The depth picture inter decoding method according to claim 35, characterized in that
the depth picture inter decoding method further comprising: decoding by adopting a residual
decoding manner existing in 3D-HEVC so that an operation to acquire the first depth picture
inter encoding flag bit to the encoding unit is not performed if it is judged that the depth inter
encoding flag bit is false.

37. The depth picture inter decoding method according to claim 35 or 36, characterized in
that the encoding area is an entire sequence, at least one group of pictures, at least one picture
or at least one strip.

38. The depth picture inter decoding method according to claim 37, characterized in that
the depth inter encoding flag bit of the encoding area is acquired from at least one of a sequence
parameter set, a video parameter set, an picture parameter set and strip head parameter set.

39. The depth picture inter decoding method according to claim 35, characterized in that
the step of decoding merely one residual value to each prediction unit comprises:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only decodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units and correspondingly decodes
2 residual values; wherein, n=N /2, U means up, D means down; or

if it is judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N ,
the encoding unit only includes a left and a right prediction units and correspondingly decodes
two residual values, wherein, n=N/2, L means left, R means right; or

if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
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includes four prediction units and correspondingly decodes four residual values.

40. The depth picture inter decoding method according to claim 35, characterized in that
method for generating the reconstruction value is: the reconstruction value = a residual value +
a value of a prediction block of the current prediction unit.

41. A decoder, comprising:

a depth inter encoding flag bit unit, adapted to decode an encoding area to acquire a depth
inter encoding flag bit of the encoding area;

a decoding processing unit, adapted to judge whether the depth inter encoding flag bit is
true, and judge whether a depth picture inter encoding mode is a skip mode if it is judged that
the depth inter encoding flag bit is true; decode the encoding unit to acquire a first depth picture
inter encoding flag bit if it is judged that the depth picture inter encoding mode is not the skip
mode; judge whether the first depth picture inter encoding flag bit is true; decode merely one
residual value to each prediction unit and calculate a reconstruction value of each prediction

42. The decoder according to claim 41, characterized of further comprising: the decoding
processing unit is further adapted to decode by adopting a residual decoding manner existing in
3D-HEVC so that an operation to acquire the first depth picture inter encoding flag bit to the
encoding unit is not performed if it is judged that the depth inter encoding flag bit is false.

43. The decoder according to claim 41 or 42, characterized in that the encoding area is an
entire sequence, at least one group of pictures, at least one picture or at least one strip.

44. The decoder according to claim 43, characterized in that the depth inter encoding flag
bit of the encoding area is acquired from at least one of a sequence parameter set, a video
parameter set, an picture parameter set or a strip head parameter set.

45. The decoder according to claim 41, characterized in that the decoding processing unit
is further adapted to:

If it is judged that dividing manner of the encoding unit is 2N 2N, the encoding unit
only includes one prediction unit and only decodes 1 residual value; wherein, N is one of 4, 8,
16, 32; or

if it is judged that dividing manner of the encoding unit is 2N XN, 2NxnU or 2NxnD,
the encoding unit only includes an up and a down prediction units and correspondingly decodes
2 residual values; wherein, n=N /2, U means up, D means down; or

if it is judged that dividing manner of the encoding unit is Nx2N, n.x2N or nRx2N ,
the encoding unit only includes a left and a right prediction units and correspondingly decodes

two residual values, wherein, n=N/2, L means left, R means right; or
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if it is judged that dividing manner of the encoding unit is Nx N , the encoding unit
includes four prediction units and correspondingly decodes four residual values.

46. The decoder according to claim 41, characterized in that the decoding processing unit
is further adapted to generate the reconstruction value according to the following method: the
reconstruction value = a residual value + a value of a prediction block of the current prediction

unit.
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