[0008]

Further, with image compression technology,
standardization is being studied for HEVC (High Efficiency
Video Coding) which realizes even higher encoding efficiency
than the H.264/AVC format. With this HDVC, basic units called
coding units (CU: Coding Unit) which are extensions of the
concept of macroblocks. In the event that each block
illustrated in Fig. 2 is a coding unit, the decoding order is
the order of blocks with numbers sequentially increasing from
"0". In the event that the decoding order is not raster scan
order in this way, moving from block "7" to block "8", for
example, or from block "15" to block "16", may conceivably
lead to a greater difference value since the spatial distance
is great.

[0009]
Embodiments of the present invention seek to improve the

encoding efficiency of quantization parameters.

Solution to Problem
[0010]

Disclosed herein is an image decoding device, including:
an information acgquiring unit configured to take guantization
parameters of decoded blocks spatially or temporally adjacent
to a block to be decoded, as selection candidates, and extract,

from stream information, difference information indicating



difference as to a prediction guantization parameter selected
from the selection candidates; and a guantization parameter
calculating unit configured to calculate, from the prediction
quantization parameter and the difference information, a
quantization parameter of the block to be decoded.

[0011]

With the above disclosed device, difference information
indicating difference as to a prediction guantization
parameter selected from selection candidates, which are
guantization parameters of decoded blocks spatially or
temporally adjacent to a block to be decoded, ig extracted
from stream information. Also, with the image decoding device,
at least blocks where guantization parameters are redundant or
blocks where inverse gquantization using guantization
parameters is not performed are excluded from quantization
parameters of decoded blocks spatially or temporally adjacent
to the block to be decoded, and selection candidates are taken.
For setting of the prediction gquantization parameter, a
quantization parameter is selected in an order indicated by
identification information included in the stream information,
with the adjacent decoded blocks in a predetermined order, for
example. Alternatively, determination is performed of
selection candidates in an order set beforehand, and the
prediction quantization parameter 1is set based on the

determination result. Alternatively, one or the other is



selected of processing of setting to the prediction
guantization parameter a gquantization parameter in an order
indicated by identification information included in the stream
information, and processing of determining selection
candidates in an order set beforehand and setting the
prediction quantization parameter, baged on the determination
result included in the stream information. Further, with the

above disclosed image decoding device, a guantization

parameter of the block to be decoded ig calculated by adding
difference which the difference information indicates to the
prediction guantization parameter. Further, in the event that
there 1s no selection candidate, a guantization parameter of
an initial value in a slice ig taken as the prediction
guantization parameter. Also, including a guantization
parameter updated last in the selection candidates is also
performed.

[0012]

Disclosed herein is an image decoding method, including: a
process of taking guantization parameters of decoded blocks
spatially or temporally adjacent to a block to be decoded, as
selection candidates, and extracting, from stream information,
difference information indicating difference as to a
prediction quantization parameter selected from the selection
candidates; and a process of calculating, from the prediction

guantization parameter and the difference information, a



quantization parameter of the block to be decoded.

According to a first aspect of the present invention,
there is provided an image encoding method, comprising:
obtaining setting, when if a block adjacent to the left of a

current block and a block adjacent above the current block are

2 repecable available, a prediction guantization parameter

derived from an average value of a quantization parameter of

the block adjacent to the left and a guantization parameter of

adjacent to the left and the block adjacent above are not

bite available, the prediction guantization parameter

derived from a qguantization parameter of a processing unit not
adjacent to the current block; generating a difference
information indicating a difference between the ebtasined the

prediction quantization parameter and a quantization parameter

of the current block; and treasmitiine-bit generating stream

information including the difference information.
[0013]

With embodiments of the above encoding device, at least

blocks where guantization parameters are redundant or blocks
where quantization using quantization parameters is not
performed are excluded from guantization parameters of encoded
blocks spatially or temporally adjacent to the block to be
encoded, and selection candidates are taken. Also, a

guantization parameter updated last or the like is also



included in the gelection candidates. A guantization parameter
of which the difference as to the guantization parameter set
from these selection candidates is the smallest, 1s selected
as the prediction gquantization parameter, and identification
information for selecting the prediction guantization
parameter from the selection candidates is generated. For
example, identification information is the order of blocks
corresponding to the selected guantization parameter, with the
adjacent encoded blocks in a predetermined order. Also, the
predetermined array is an order of array where priority is
given to one of an encoded block adjacent to the left side, an
encoded block adjacent above, and an encoded block temporally
adjacent. Also, the order of array of adjacent encoded blocks
can be switched. Further, quantization parameters of encoded
blocks temporally adjacent may be reordered in accordance with
parameter values, with the order of selected guantization
parameters being taken as identification information. Also,
determination of selection candidates may be performed in an
order set beforehand, with the prediction guantization
parameter being selected based on the determination result.

Further, with embodiments of the above image encoding device,

difference information indicating the difference between the
prediction guantization parameter and the set guantization
parameter is generated. Also, in the event that there is no

selection candidate, difference information indicating



difference between a guantization parameter of an initial
value in a slice, and the set guantization parameters, is
generated. Also, selection can be made between processing of
setting a quantization parameter of which the difference as to
the set quantization parameter is the smallest as the
prediction guantization parameter, and processing of
performing determination of selection candidates in an order
set beforehand and selecting the prediction guantization
parameter based on the determination result, and determination
information indicating the selected processing is generated.
The generated difference information, identification
information, and determination information are included in
stream information generated by performing encoding processing
of the block to be encoded using the set guantization
parameter.
[0014]

According to a second aspect of the present invention,
there is provided an image encoding apparatus comprising: a

circuitry configured to: ebtain set, when if a block adjacent

to the left of a current block and a block adjacent above the
current block are xefereneceable available, a prediction
gquantization parameter derived from an average value of a
guantization parameter of the block adjacent to the left and a
quantization parameter of the block adjacent above; obtain set,

whern 1f the block adjacent to the left and the block adjacent
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above are not xrefereneeable available, the prediction
gquantization parameter derived from a quantization parameter
of a processing unit not adjacent to the current block;
generate a difference information indicating a difference
between the ebtadimed set prediction guantization parameter and
a guantization parameter of the current block; and &rzasmit-
bit generate stream information including the difference

information.

Advantageous Effects of Invention
[0015]

According to the above aspects, guantization parameters of
encoded blocks spatially or temporally adjacent to a block to
be encoded are taken as selection candidates, and a prediction
gquantization parameter is selected from the selection
candidates in accordance with the guantization parameter set
to the block to be encoded. Difference information indicating
difference between the prediction quantigation parameter and
the quantization parameters set as to the block to be encoded
is generated. Accordingly, the difference of guantization
parameters can be prevented from becoming a great value, and
encoding efficiency of gquantization parameters can be improved.
[0016]

Also, in a case of decoding stream information where
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CLAIMS

1. An image encoding method, comprising:

setting, if a block adjacent to the left of a current block and a block adjacent
above the current block are available, a prediction guantization parameter derived from
an average value of a quantization parameter of the block adjacent fo the left and a
quantization parameter of the block adjacent above;

setting, if the block adjacent to the left and the block adjacent above are not
available, the prediction quantization parameter derived from a guantization parameter
of a processing unit not adjacent to the current block;

generating a difference information indicating a difference between the set
prediction quantization parameter and a quantization parameter of the current block;
and

generating stream information including the difference information.

2. The image encoding method of claim 1,
wherein the quantization parameter of the processing unit not adjacent to the

current block is an initial value of a quantization parameter in a slice.

3. The image encoding method of claim 1,
wherein, if the block adjacent to the left and the block adjacent above are not
available, a quantization parameter of a previous block is derived to set the prediction

guantization parameter.
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4, The image encoding method of claim 1,
wherein the block is a coding unit, and the coding unit has a hierarchical

structure defined by a hierarchical depth.

5. The image encoding method of claim 4, further comprising:
performing a quantization by a transform unit included in the coding unit, based

on the quantization parameter of the current block.

6. The image encoding method of claim 1, further comprising:

encoding the difference information.

7. An information processing apparatus comprising:

a circuitry configured to:

set, if a block adjacent to the left of a current block and a block adjacent
above the current block are availabie, a prediction quantization parameter
derived from an average value of a quantization parameter of the block adjacent
to the left and a quantization parameter of the block adjacent above;

set, if the block adjacent to the left and the block adjacent above are not
available, the prediction quantization parameter derived from a quantization
parameter of a processing unit not adjacent fo the current block;

generate a difference information indicating a difference between the set
prediction quantization parameter and a quantization parameter of the current

block: and
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generate stream information including the difference information.

8. The information processing apparatus of claim 7, wherein the quantization
parameter of the processing unit not adjacent {o the current block is an initial value of a

quantization parameter in a slice.

9. The information processing apparatus of claim 7, wherein, if the block adjacent to
the left and the block adjacent above are not available, a quantization parameter of a

previous block is derived 1o set the prediction quantization paramester.

10.  The information processing apparatus of claim 7, wherein the block is a coding

unit, and the coding unit has a hierarchical structure defined by a hierarchical depth.

11.  The information processing apparatus of claim 10, wherein the processing
circuitry is further configured fo:
perform a quantization by a transform unit included in the coding unit, based on

the calculated quantization parameter of the current block.

12.  The information processing apparatus of claim 7, wherein the processing circuitry
is further configured to:

encode the difference information.
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CLATMS

1. An image encoding method; comprising:
obtaining, when a block adjacent to the left of a current‘glock

and a block adjacent above the current block are referenced@le, a

prediction quantization parameter derived from an average vyalue of a

guantization parameter of the Dblock adjacent to the aft and a

guantization parameter of the block adjacent above;

obtaining, when the block adjacent to the left and the block

x4

adjacent above are not referenceable, the prefsction quantization
parameter derived from a guantization parameter/of a procesging unit
not adjacent to the current block;

generating a difference information/ indicating a difference
between the obtained prediction quastization parameter and a
quantization parameter of the current E ock; and

transmitting bit stream infofmation including the difference

information.

2. The image encoding methgd of Claim 1,

wherein, when the block adjacent to the left and the block

adjacent above are nok/referenceable, a guantization parameter of a

previous block 1is erived to obtain the prediction guantization

parameter.
3. The imagé encoding method of Claim 1,
whereifs the block is a coding unit, and the coding unit has a

hierarchjycal structure defined by a hierarchical depth.
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4. The image encoding method of Claim 3, Further comprising:

performing a guantization by a transform unit included in

coding unit, based on the quantization parameter of the current block.

5. The image encoding method of Claim 1,

wherein the guantization parameter of the procesging unit not
adjacent to the current block is an initial value of/ a guantization
parameter in a slice.
6. The image encoding method of claim 1, further comprising:

in an audio c¢all wmode, configuring /a communication unit to
perform the steps of:

performing demodulation processi audio data and freguency
conversion processing of audio data generate transmission signals;

supplying transmission sigphls to an antenna so as to be
transunitted to a base gstation;
frequency conversion processing and
demodulation processing of fgignels received at the antenna; and
data to an audio codec.

supplying the audi

7. The image encdéding method of claim 6, further comprising:

in a data fLommunication mode, configuring the communication unit

erforming modulation  processing or frequency  conversion



131

procegsing of the emall data;:

transmitting the obtained transmission signals  from the ant
and

performing amplification, frequency conversion procegsing and

demodulation processing of the signals received by the/ antenna to

restore the email data.

8. The image encoding method of claim 7, rther compriging:
configuring the communication unit to rform the steps of:
performing demodulation processing GSr frequency conversion

processing of multiplexed data and transpitting the signals from the

antenna; and
performing amplification, freduency conversion procegging or
demodulation processing of signalg received at the antenna to restore

multiplexed data.

9. The image encoding method of 8, further comprising:
configuring a cafiera unit supplying image data to an image
processing unit tofperform encoding processing of the image data

and generate the/bit stream information therefrom.

10. The ighge encoding method of claim 9, further comprising:
configuring a multiplex separating unit multiplexing bit
streay information generated at the image processing unit and

audio data supplied from the audio codec by a predetermined
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format and supplying the multiplexed data to the communicati

11. The image encading method of claim 10, further comprisir
configuring a contrel unit to perform the steps of:
recelving text data imput from an operating unit d displaying

the input text to a display unit; and

generating the email data based on the user Anstructions at the

operating unit, wherein the email data ¥s supplied to the

communication unit.
12. An image encoding apparatus comprisihg:

a clrcuitry configured to:

obtain, when a block adjacent Lo the left of a current bleock and
a Dblock adjacent above the gldrrent block are referenceable, a
prediction quantization paramefer derived from an average value of a
quantization parameter of ALhe block adjacent to the left and a
guantization parameter of Lhe block adijacent above;

obtain, when thg block adjacent to the left and the block
adjacent above are /not referenceable, the prediction guantization
parameter derived ffrom a quantization parameter of a processing unit
not adjaceﬁt tofhe current block;

gémerat a difference information indicating a difference betwesn
the obtaiged prediction quantization parameter and a guantization

of the current klock; and
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transmit bit stream information including the differenc
information.
13. The image encoding apparatus of Claim 12, wheredn the
guantization parameter of the processing unit not adijacept to the

current block is an initial value of a quantization payameter in a

slice.
14. The image encoding apparatue of Claim 13, whefein when the block
adjacent to the left and the Dblock adijadent above are not

referenceable, a quantization parameter of a evious block is derived

to obtaln the prediction guantization parameter.

15. The image encoding apparatug of Ckéim 1z,

wherein the block is a coding/ unit, and the coding unit has a
hierarchical structure defined by hierarchical depth.
16. The image encoeding appsfatus of Claim 15, wherein the processing
clrcultry is further configured to:

perform a quantizayion by a transform unit included in the coding

unit, based on the qugntization parameter of the currsnt block.

The image coding apparatus of claim 12, further comprising:
wherein fhe processing circultry is further configured to encode

the current/block according to the guantization parameter.
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18. The image encoding apparatus of claim 12, further comprising
communication unit, wherein in an audic call mode, the communication
unit is configured to:
perform dewmodulation processing of audio data and freguency
conversion processing of audio data to generate transmission/signals;
supply transmission signals to an antenna so as to Ye transmitted
to a base station;

perform amplification, frequency conversi processing and

demodulation processing of signals received at thé antenna; and

supply the audio data to an audic codec.
19. The image encoding apparatus of 18, wherein in a data
communication mode, the communication piit is configured to:

generate ewail data based on Juser instructions at an opexating
unit;

perform modulation procegsing or freqguency conversion processing
of the email data;

transmit the obtain éz;ransmission signals from the antenna; and

perform amplifigation, frequency convergion processing and
demodulation procesging of the signals received by the antenna to
restore the email/data.
20. The age encoding apparatus of claim 1%, wherein the
communicdtion unit is configured to:

erform demcdulation processing or frequency conversion

progessing of multiplexed data and transmit the signals from the

B
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antenna; and '

perform amplification, frequency conversion processing/ or

demodulation processing of gignals received at the antenna tca/flegtore

multiplexed data, /

s
Ky

21. The image encoding apparatus of c¢laim ,,,f"zo ) further
Vi

comprising a camera unit for supplying image c}éta Lo an image
//f
. y ® . ,n/ N .
processing unit to perform enceding processing of the image data
,j/
and generate the bit stream information theyefrom.
e

/

22. The image encoding apparatus,/ of claim 21, further
a

.-/
comprising a multiplex separating uyhit for multiplexing the bit

¢

7
stream information generated at /the image processing unit and
/ :
< . »
audio data supplied from the’ audioc codec by a predetermined

K

format and supplying the wmdltiplexed data to the communication

unit. /

//
23. The image encod?ﬁg apparatus of claim 22, further comprising a

,

. 2 o K /‘
control unit conflg}a’red to:

receive texft data input from an operating unit and display the

input text to digplay unit; and

genergfe the email data based on the user instructions at the

operating unit, wherein the ewmail data is supplied to the

communidcation unit.



