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CLAIMS:
i A mcthod of encoding video data, the method comprising:

selectimg an intra-prediction mode 1o use o encode a block of video data;
determining whether the block mehudes a sub-block of a size for which multiple
transforms are possiblie basad on the size of the sub-biock and the selected mira-
prediction mode;
when the block mclades the sub-block of the size for which multiple transforms
are possible based on the size of the sub-block and the selected ntra-prediction mode:
sclecting one of the multipie possibie transforms;
transforming the sub-block using the selected one of the multiple
possible transforms; and
providing an mdication of the selected once of the multiple possible

transtorms for the size of the block.

2. The method of claim 1, further comprising, when the block does not include the
sub-block of the size for which mulfiple transforms are possible, transtorming the block

using a transform associated with the mira-prediction mode selected for the block.

3. The method of clamm |, further comprisimg transtormang all sub-blocks of the
block having the size for which multiple transforms are possible using the selected one

of the multiple possible franstorms.

4, The method of claim 1, wherein the mtra-prediction mode comprises a first
mntra-prediction mode, and wherein the sub-block comprises a fivst sub-block, the
method further comprising:

determimng whether the block includes a second sub-block of a size for which
the first mtra-prediction mode 18 not available;

when the block mcludes the second sub-block of the size tor which the first
mtra-prediction mode 18 not available:

determining a second mmtra-prediction mode 1o which the first intra-prediction
mode 1s mapped; and

prodicting the second sub-block using the second mitra-prediction mode.

A, The method of clamm 4, wheremn the first sub-block and the second sub-block are

the same sub-block.
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&, The method of claim 4, further comprisimg, when the fivst intra-prediction mode

is available for all sub-blocks of the block, predicting all sub-blocks usimg the first intra-

prediction mode.

_l'r

The method of clamm 1, wherein providing the mdication comprises providing
the mdication in a root node of a quadiree data structure corresponding to the block of

video data.

8. An apparatus for cncoding video data, the apparatus comprising a video encoder
configured to select an mtra-prediction mode to use 1o encode a block of video data,
determine whether the block mchides a sub-block of a size for which maltipie
transforms are posstbie based on the size of the sub-block and the selected mira-
prediction maode, when the block meludes the sub-block of the size for which muliiple
transforms are possible based on the size of the sub-block and the selected mtra-
prediction mode, select one of the multiple possible transforms, transform the sub-block
using the selected one of the mulliple possible transiorms, and provide an indication of

the selected one of the multiple possible transforms for the size of the block.

9. The apparatus of claim 8, wheremn when the block does not include the sub-
block of the size for which multiple trans{orms are possible, the video encoder is
contfigured to transform the block using a transform associated with the intra-prediction

maode selected for the block,

i, The apparatus of clamm 8, wherein the video encoder 1s configured to transform
all sub-blocks of the block having the size for which nwltiple fransforms are possibic

using the selected one of the multiple possible transtorms.

il. The apparatus of claum ¥, wherem the mfra-prediction mode comprises a first
mtra-prediction mode, wherein the sub-block comprises a first sub-block, and wherem
the video encoder 1s further configured to determine whether the block includes a
second sub-block of a size for which the Tirst mfra-prediction mode 15 not available, and
when the block includes the second sub-block of the size for whach the first mitra-
prediction mode 1s not available, determine a second mira-prediction mode to which the
first infra-prediction mode is mapped, and predict the second sub-block using the

sccond intra-prediction mode,
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12, The apparatus of claim 11, wherein when the first mtra-prediction mode 18
avatiable for all sub-blocks of the block, the video encoder 1s contigured to predict ali

sub-blocks using the first mtra-prediction mode.

i3, The apparatus of claim ¥, wherein the video encoder 18 configured to provide the
indication of the selected one of the multiple possibie transforms n a o0t node of a

quadiree data structure corresponding 10 the block of video data.

i4.  The apparatus of claum &, wherem the apparatus comprises at east one of:
an mitegrated cireuit;
A WMICTOProcessor; and

a wireless communication device that mcludes the video encoder.

1S, Anapparatus for encoding video data, the apparatus comprising:

means for sclecting an mira-prediction mode to use to encode a block of video
data;

means for determuining whether the block inchides a sub-block of a size for
which multiple transforms are possible based on the size of the sub-block and the
selected intra-prediction mode;

means for selecting one of the multiple possible transforms when the block
imchides the sab-block of the size for which mniltiple transforms are possible based on
the size of the sub-block and the selected mfra-prediction mode;

means for transforming the sub-block using the selected one of the multiple
possible transforms when the block mcludes the sab-block of the s1ze tor which
muliiple transforms are possible based on the size of the sub-block and the selected
intra-prediciion mode; and

means for providing an mdication of the sclecied one of the multiple possible
transforms for the size ot the block when the block mcludes the sub-block ot the size tor
which multiple transiorms are possible based on the size of the sub-block and the

sclected mira-prediction mode.
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16, The apparatus of claim 15, wherein the mtra-prediction mode comprises a first
mtra-prediction mode, and wheren the sub-block comprises a first sub-block, further
COmprising;

means for deternuning whether the block includes a second sub-block of a size
for whach the first mtra-prediction mode 18 not available;

means for determining a sccond mtra-prediction mode to which the {irst mira-
prediction moede 1s mapped when the block includes the second sub-block of the size for
which the first mira-prediction modce 1s not availabie; and

means for predicting the second sub-block using the second mtra-prediction
mode when the block mcelades the second sub-block of the size for which the first mtra-

prediciion mode 18 not avauable.

i7. A computer program product comprising a computer-readable storage medmum
having stored thereon mstructions that, when exccuied, cause a processor of a device for
encodmg video data to:

select an mtra-prediction mode to use to encode a block of video data;

determune whother the block mchudes a sub-block of a size for which multiple
transforms are possible based on the size of the sub-block and the selected mtra-
prediction mode;

when the block mcludes the sub-block of the size for which multiple transforns
are possibie based on the size of the sub-block and the sclected mitra-prediction mode;

select one of the multiple possible transforms;

transtorm the sub-block using the selected one of the multiple possible
transforms; and

provide an mdication of the selected one of the multiple possible transtorms for

the size of the block.
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18, The computer program product of clamm 17, wherem the mtra-prediction mode
comprises a first mtra-prediction mode, and wheremn the sub-block comprises a tirst sub-
block, turther comprisimg nstructions that cause the processor to:

determme whether the block mmchudes a second sub-block of a size for which the
first mtra-predichion mode 18 not avauable;

when the block meludes the second sub-block of the size {for which the first
intra-prediction mode is not avatiable:

determing a second intra-prediction mode to which the first infra-
prediction mode 1s mapped; and

predict the second sub-block using the second intra-prediction mode.

i9, A method of decoding video data, the method comprising:
receiving a first indication of an mitra-prediction mode to use 1o decode a block
of video data;
determiming whether the block ncludes a sub-block of a size for whach multiple
transforms are posstble based on the size of the sub-block and the indicated mira-
prediction mode;
when the block mchides the sub-block of the size for which nultiple mverse
transtorms are possible based on the size of the sub-block and the mdicated mntra-
prediction mode;
receiving a second indication of one of the multipic possible mverse
transtorms: and
mverse transtormng the sub-block using the mdicated one of the

mubtiple possible mverse transforms.

20, The method of claim 19, further comprising, when the block does not mclude
the sub-block of the size for which multiple mverse transtforms are possible, mverse
transtorming the block usmyg an mverse transform associated with the mtra-prediction

mode mdiicated for the block,

21, The method of claim 19, further comprising mverse transfornung all sub-blocks
of the block having the size for which multiple mverse transforms are possible using the

indicated one of the multiple possible transforms.
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22, The method of claim 19, wheremn the mtra-prediction mode comprises a fivst
mtra-prediction mode, and wherein the sub-block comprises a first sub-block, the
method further comprising:

determuning whether the block includes a sccond sub-biock of a size for which
the first mitva-prediction mode 18 not available;

when the block meludes the second sub-block of the size for which the first
intra-prediction mode 18 not available:

determiming a second mira-prediction mode to whach the first indra-
prediction mode 1s mapped; and

predicting the second sub-block using the second mtra-prediction mode.

23. The method of claim 22, further comprising, when the first mira-prediction
mode is available for all sub-blocks of the block, predicting all sub-blocks using the first

intra-prediction mode.

24, The method of clamm 19, wherem receiving the first indication Comprises
receiving the first indication n a root node of a quadtree data structure corresponding o

the block of video data.

25, Anapparatus for decoding video data, the apparatus comprising a video decoder
configured to receive a first indication of an imtra-prediction mode 10 use to decode a
block of video data, determine whether the block includes a sub-block of a size for
which multiple transtorms are possible based on the size of the sub-block and the
mdicated mira-prediction mode, when the block mcludes the sub-block of the size for
which multiple inverse transtorms are possible based on the size of the sub-block and
the mndicated mitra-prediction mode, receive a second mdication of one of the nwmltiple
possiblie mverse transforms, and mverse transtorm the sub-block using the indicated one

of the multiple possible mverse fransforms.

26.  The apparatus of claum 25, wherein when the block does not inchude the sub-
block of the stze for which mukltipie inverse transforms are possible, the video decoder 1s
configured to inverse transform the block using an 1overse fransform associated with the

mtra-prediction mode indicated for the block.
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27.  The apparatus of claim 25, wherein the video decoder 1s configured to mverse
transform all sub-blocks of the block having the size for which multiple mverse

transforms are posstbie using the wndicated one of the muliiple possibic transforms.

25, The apparatus of claim 25, wherein the mtra-prediction mode comprises a first
intra-prediction mode, wherein the sub-block comprises a first sub-block, and whercin
the video decoder 1s configured to determune whether the block mncludes a second sub-
block of g s17e for which the first mtra-predichion mode 15 not available, when the block
mchudes the second sub-block of the size for which the first intra-prediction mode 1s not
avatiabic, determine a sceond mtra-prediction mode 10 which the first ndra-prediciion
maode 18 mapped, and predict the second sub-block using the second mtra-predichon

mode.

29, The apparatus of claim 28, wherein when the first mtra-prediction mode 18
avatiable for all sub-blocks of the block, the video decoder s configured to predict ali

sub-blocks using the fivst mtra-prediction mode.

38, The apparatus of clamm 25, wherem the video decoder 1s contigured to receive
the first ndication m a root node of a quadiree data structure correspondmg to the block

of video data.

31, The apparatus of claum 25, wherein the apparatus comprises at feast one of
an mtegrated circuit;
a MICroPIoCessor; and

a wireless commumcation device that includes the video decoder.



WO 2012/006574 PCT/US2011/043434

34

32, Anapparatus for decoding video data, the apparatus comprising:

means for receiving a first mndication of an mira-prediction mode to use to
decode a block ot video data:

means for deternuning whether the block includes a sub-block of a size for
which mulhiple transtorms are possible based on the size of the sub-block and the
mdicated mira-prediction mode:

means for receiving a second indication of one of the multiple possibic mverse
transtorms when the biock imncludes the sub-block of the size for which multipie inverse
transforms are possible based on the size of the sub-block and the mdicated mitra-
prediction mode; and

means for mverse fransforming the sub-block using the indicated one of the
multiple possible mverse transforms when the block includes the sub-block of the size
tor which mudtiple mverse transtorms are possible based on the size of the sab-block

and the wndicated mira-prediction mode.

33. The apparatus of claim 32, wherein the mtra-prediction mode comprises a first
mira-prediction mode, and wherem the sub-block comprises a first sub-block, further
comprising;

means for determinimg whether the block mchides a second sub-block of a size
tor which the first mtra-prediction mode 15 not available;

neans for determimmg a second mira-prediction mode 1o wihach the first mdra-
prediction mode 1s mapped when the block mcludes the second sub-block of the size for
which the first intra-prediction mode 1s not available; and

means for predicting the second sub-block using the second mtra-prediction
mode when the block mchudes the second sub-block ot the size for which the first mtra-

prediction mode 18 not available,
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34, A computer program product comprising a computer-readable storage mediom
having stored thereon mstructions that, when executed, cause a processor of a device for
decoding video data to:
reccive a first indication of an mira-prediction mode 0 use 0 decode a biock of
video data;
determine whether the block includes a sub-block of a size for which multiple
transtorms arc possible based on the size of the sub-block and the mdicated mntra-
prediction mode;
when the block mcludes the sub-block of the size for which multiple mverse
transforms are possible based on the swe of the sub-block and the wdicated mira-
prediction mode:
receive a second mdication of one of the multiple possible mverse
transforms; and
inverse transtorm the sub-block using the mdicated one of the multiple

possible inverse transforms.

35, The computer program product of clamm 34, wherem the intra-prediction mode
comprises a first mtra-prediction mode, and wherein the sub-block comprises a first sub-
block, further comprising mstructions that cause the processor 1o:

determine whether the block includes a second sub-block of a size for which the
first mtra-prediction mode 1s not available;

when the block meludes the second sub-block of the size for which the first
mtra-prediction mode 18 not available:

determine a second mira-prediction mode to which the first infra-
prediction mode 1s mapped; and

predict the second sab-block using the second mtra-prediction mode.
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36, A method of decoding video data, the method comprising:
receiving imformation mdicating that an intra-prediction mode for a block of
video data is a DC wtra-prediction mode;
determining whether an edge 1s present 1o the block of video data;
atier determining that the edge 15 present in the block:
determining an angle for the edge; and
based on the information indicating that the mira-prediction mode s the
DC mira-prediction mode and the deternunation that the edge 1s present 1n the
biock, mverse transfornung the block using a directional mverse transform
mapped from a directional mtra-prediction mode having an angle that
approximates the angle of the edge; and

decoding the mverse transformed block.

37, The method of claim 36, wherein the block comprises a current block, and
wherein deternuning that the edge 1s present 1 the current block comprises:
analyzing pixels of one or more neighboring, previously coded blocks to the
current block; and
based on the analysis, determining that the edge 1s present m the current block
when an edge 1s present in a neighboring, previcusly coded block and that the edge in
the neighbormg, previocusly coded block mtersects a border between the neighbornng,

previously coded block and the current block,

38, The method of clamm 36, further comprising determining the directional inverse
transform mapped from the directional mitra-prediction mode as the directional mverse

transtorm having an angle with 8 minimum difference relative (o the angle of the cdge.

39, The method of claim 36, wherem decodmg the mverse transformed block
COMpPIiSes:
calculating a predicted value using an edge-based mira-prediction mode; and

adding the predicted value to the inverse fransformed block.
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4.  An apparatus for decoding video data, the apparatus comprising a video decoder
contigured to receive mformation mdicating that an intra-prediction mode for a biock of
video data 15 a DC mira-prediction mode, determing whether an edge 1s present in the
block of video data, atter determining that the edge 1s present i the block, determine an
angle for the edge, based on the miormation idicating that the mtra-prediction mode 1s
the DC mtra-prediction mode and the determination that the edge 1s present m the block,
mnverse transtorm the block using a directional mverse transtorm mapped from a
directional intra-prediction mode having an angle that approximates the angle of the

edge, and decode the inverse transformed block.

4§, The apparatus of claim 40, wherein the block comprises a current block, and
wherein 10 determing that the edge 15 present 1 the current block, the video decoder 13
configured to analyvze pixels of one or more neighboring, previously coded blocks to the
current block, and, based on the analysis, determime that the edge 1s present 1n the
current block when an edge 18 present 1 a neighboring, previously coded block and that
the edge 1n the neighboring, previously coded block mtersects a border between the

neighboring, previously coded block and the current block.

42.  The apparatus of claim 40, wherein the video decoder 15 turther contigured to
determing the directional mverse transform mapped from the directional mira-prediction
mode as the directional inverse transform having an angle with a mumimum difference

relative to the angle of the edge.

43, The apparatus of claim 44, wherein to decode the mverse transformed block, the
video decoder 15 conhigured to calculate a predicted value using an edge-based ntra-

prediction mode, and add the predicted value to the mverse transformed block,

44, The apparatus of claun 40, whercin the apparatus compriscs at least one of
an mtegrated circuii;
a MICroprocessor; and

a wireless communication device that mcludes the video decoder.
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45.  An apparatus for decoding video data, the apparatus comprising:

means for receiving mformation mwndicating that an intra-prediction mode for a
block of video data 1s a DC mitra-prediction mode;

means for determuning whether an edge 1s present in the block of video data;

means for deternuning, after determiming that the edge 18 present in the block, an
angle for an edge 1 the block of video data based on the mdication ot the DC ntra-
prediction mode for the block;

means for mverse transtorming, aficr determining the angle of the edge, the
block using a directional mverse transform mapped from a direchional mtra-prediction
mode having an angle that approximates the angle of the edge based on the information
mdicating that the mira-prediction mode s the DC mira-prediction mode and the
determination that the edge 15 present n the block,; and

means for decoding the mverse transtormed block.

46, A computer program product comprising a computer-readable medivn having
stored thereon mstructions that, when executed, cause a processor to:

reccive mitormation indicating that an indra-prediction mode for a block of video
data s a DO mtra-prediction mode;

determine whether an edge s present in the block of video data;

afier determining that the edge 1s present in the block:

determine an angle for an edge n the block of video data based on the mdication
of the DU mtra-prediction mode for the block; and

based on the mformation indicating that the mtra-prediction mode 1s the DC
mira-prediction mode and the deternunation that the edge is present in the block, mverse
transform the block using a duectional mverse transform mapped from a directional
mitra-prediction mode having an angle that approximates the angle of the edge; and

decode the inverse transformed block.



WO 2012/006574 PCT/US2011/043434

39

47. A method of encoding video data, the method comprising:

determining that a block o be mira-prediction encoded contans an edge within
the block;

selecting an edge-based mira-prediction mode to predict the block;

calculating a residual block for the block based on a prediction value calculated
using the edge-based mira-prediction mode;

based on the determination that the edge is present in the block and the selection
of the edge-based mira-prediction mode, transtormung the residual block using a
directional transform mapped {rom a directional mnfra-prediction mode having an angle
that approximates an angle of the edge; and

outputting mitormation representative of the transtormed residual block and

miormation mndicating that the block was predicted using a DO mitra-prediction mode.

4%, The method of claim 47, wherein the block comprises a current block, and
wherein deternuning that the edge 1s present 1 the current block comprises:
analyzing pixels of one or more neighboring, previously coded blocks to the
current block; and
based on the analysis, determining that the edge 1s present m the current block
when an edge 1s present in a neighboring, previcusly coded block and that the edge in
the neighbormg, previocusly coded block mtersects a border between the neighbornng,

previously coded block and the current block,

49, The method of claim 47, further comprising determining the divectional
transform mapped from the directional mira-prediction mode as the directional

transform having an anglec with 8 mmimum difference relative 1o the angle of the edge.

5. The method of claim 47, wheremn calculating the residual block comprises:
calculating a predicted value for the block using the edge-based mtra-prediction
mode; and

subtracting the predicted value from an orniginal value for the block.
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S5, Anapparatus for encodmg video data, the apparatus comprising a video encoder
configured to determme that a block to be mtra-prediction encoded contains an edge
within the block, select an edge-based intra-prediction mode to predict the block,
calculate a residual block for the block based on a prediction value caleulated using the
cdge-based mtra-prediction mode, based on the determination that the edge 18 present in
the block and the selection of the edge-based mitra-prediction mode, transtorm the
residual block using a directional fransiorm mapped from a diroctional mtra-prediciion
mode having an angic that approximates an anglc of the edge, and output mivrmation
representative of the transformed residual block and miormation mdicating that the

block was predicted using a DC intra-prediction mode,

52. The apparatus of claim 51, wheremn the block comprises a current block, and
wherein {0 determune that the edge 18 present in the current block, the video encoder 15
configured to analyze pixels of one or more neighbormg, previously coded blocks to the
current block, and, based on the analysis, determine that the edge 15 present 1 the
current block when an edge 1s present in a neighboring, previously coded block and that
the cdge in the neighboring, previously coded block mtersects a border between the

neighbormg, previcusly coded block and the current block.

53.  The apparatus of claim 51, wherein the video encoder 1s further configured 1o
determune the directional transtorm mapped from the directional mtra-prediction mode
as the directional transtorm having an angle with a mummuom difference relative 1o the

angle of the cdge.

54,  The apparatus of clamm 51, wherein (0 calculaic the residual block, the video
encoder 1s configured to calculate a predicied value for the block using the edge-based
imtra-prediction mode, and subtract the predicted value from an origmal value for the

block.

35, The apparatus of claim 51, wherein the apparatus comprises at least one of;
an integrated circuit;
a HCTOProCcessor; and

g wireless commumcation device that mcludes the video encoder.
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56. Anapparatus for encoding video data, the apparatus comprising:

means for determinmng that a block to be mtra-prediction encoded contams an
cdge within the biock;

means for sclecting an cdge-based mira-prediction mode to predict the biock;

means for calculating a residual block for the block based on a prediction value
calculated using the edge-based intra-prediction mode;

means for transtorming, based on the determination that the edge s present m
the block and the selection of the edge-based mitra-prediction mode, the residual block
using a directional transform mapped from a directional mtra-prediction mode having an
angle that approximaices an angle ot the edge; and

means for outpuiting mformation representative of the transtormed residual
block and miormation mdicating that the block was predicted usmng a DC ntra-

prediction muode.

57. A computer program product comprising a computer-readable storage mediom
having stored thereon mstractions that, when executed, cause a processor to:

deternune that 2 block 1o be mntra-prediction encoded contams an cdge within the
block;

sclect an edge-based mtra-prediction mode to predict the block;

calculate a residual block for the block based on a prediction value calculated
using the edge-based mira-prediction modc;

based on the determination that the edge s present in the block and the selection
of the edge-based mtra-prediction mode, transtorm the residual block usmg a directional
transform mapped from a directional intra-prediction mode having an angle that
approxumates an angle of the edge; and

cutput information representative of the transtormed residual block and

information mndicating that the block was predicted using a DC mira-prediction modc.
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SMIGNALENG SELECTED DIRECTIONAL TRANSFORM
FOR VIDEO CODING

FTECHNICAL FIELD

[8861] Thas disclosure relates to video codimg.

BACKGROUND

{88621 Dagital video capabilities can be incorporated mto a wide range of devices,
mchuding digital televisions, digital direct broadcast systems, wireless broadeast
systems, personal digital assistants (PDASs), laptop or desktop computers, digital
cameras, digital recording devices, digital media plavers, video gaming dovices, video
game consoles, cellular or satelhite radio telephones, video telecontferencing devices, and
the hke. Digital video devices mmplement video compression techmques, such as those
described mn the standards defined by MPEG-2, MPEG-4, ITU-T H.263, ITU-T
H.264/MPEG-4, Part 10, Advanced Video Coding {AV(), the upcoming High
Ffhciency Video Codmg (HEVC) standard (also referred to as H.263), and extensions
of such standards, to transmit and recetve digital video miormation more efficiently,
[8863] Video compression technigues perform spatial prediction and/or femporal

prediction to reduce or remove redundancy mherent 1o video sequences. For block-

based video coding, a video frame or shee may be partitioned mto macroblocks. Each
macrobiock can be further partitioned. Macroblocks 1n an mtra-coded (1} frame or shice
are encoded using spatial prediction with respect fo neighboring macroblocks.
Macroblocks in an mter-coded (P or B frame or shee may use spahal prediction with
respect to neighboring macroblocks 1 the same frame or shee or temporal prediction

with respect {0 other reference frames.

SUMMARY

{6884} In general, this disclosure describes technigues for coding video data. This
disclosure describes techmques for transforming residual video data and scanning
transtorm cogfficients during a video coding process. In general, blocks of a picture to
be coded may be idra-mode encoded (e.£., encoded relative to other blocks of the samge
picture} or mter-mode encoded (e.g., encoded relative to blocks of a previously coded

picture). In either case, a video encoder forms predictive data and residual data. The
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video encoder may transtorm the residual value, using one or more various transforms,
such as discrete sine transforms, discrete cosme transtorms, directional transforms
and/or rotational transtorms. The video encoder may be configured o select one or
more transforms 0 apply based on ¢cortain criteria such as, for exampie, a prediction
direction used when intra-mode encoding the block.

[8885] The video encoder may caleolate transtorm coethicients by transtorming residual
data for a block of video data, where the restdual data corresponds to pixel differcnce
values between an original block and a predicied block. The transform cocfficients may
correspond 10 a two~-dimensional matrix having the same si1ze (On terms of the number of
coefticients) as the block that was transformed. The video encoder may scan the
transform coctlicients to convert the two-dimensional mairix mio a one-dmensional
array, therehy senalizing the transtorm coefhicients. Tn accordance with the technigues
of this disclosure, the video encoder may apply a predetermined scan patiern selected
bascd on the transtorm(s) used o fransforo the block. In some examples, m accordance
with the techmgues of this disclosure, the video encoder may apply an adaptive scan
pattern, rather than a predetermined scan pattern, where the video encoder may
periodically update the adaptive scan pattern. The scan patiern may be based on the
transtorms) and/or wndra-prediction mode used to predict the block, in some exampies.
[8886] In one example, a method of encoding video data mcludes calculating a residual
block for a block of video data based on a predicted block tormed using an mtra-
prediction moede, and transtorming the residual biock using a transform mapped from
the mira-prediction mode.

{80071 In another example, an apparatus tor encoding video data, the apparatus
comprising a video encoder configured to calculate a residual block for a block of video
data based on a predicted block formed using an inira-prediction mode, and fransform
the residual block using a transform mapped from the mira-prediction mode.

[B888] In another example, an apparatyus for encoding video data mcludes means for
calculating a residual block for a biock of video data based on a predicted block formed
using an mtra-prediction mode, and means for transtorming the residual block using a
transform mapped from the mtra-prediction mode.

(8849 In another example, a computer program product includes a computer-readable
storage medium having stored thereon mstructions that, when executed, causc a

processor of a device for encoding video data to calculate a residual block for a block of
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video data based on a predicted block formed using an mtra-prediction mode, and
transform the residual block using a transtorm mapped from the infra-prediction mode.
{8818} In another exampie, a method of decoding video data mcludes determining an
mira-prediction mode {0 be used to predict a block of video data, and mmverse
transforoung transformed resichual data of the block using an nverse transform mapped
from the mtra-prediction mode,

8811} In another example, an apparatus for decoding video data includes a video
decoder configured o detcrmine an mira-prediction mode 1o be used to predict a block
of video data, and to mverse transtorm transformed residual data of the block using an
mverse transform mapped from the mtra-prediction mode.

[8012] In another exampie, an apparatus for decoding video data mcludes means for
determuning an mira-prediction mode to be used (o predict a block of video data, and
means tor inverse transtorming transtormed residual data of the block using an mverse
transtorm mapped from the infra-prediction mode.

{83131 In another exampie, a compuier program product comprising a computer-
readable storage medium having stored thereon mstructions that, when executed, cause
a processor of a device for decoding video data to determineg an mtra-prediction mode to
be used to predict a block of video data, and inverse transtorm transformed residual data
of the block using an imverse transtorm mapped from the imtra-prediction mode.

{8814} In another example, a method of encoding video data mcludes receiving an
indication of a first intra-prediction mode i a first set of mtra-prediction modes tor a
block of video data, deterouning a second wmdra-prediciion mode from a second set of
imtra-prediction modes, smaller than the first set of mtra-prediction modes, to which the
first ntra-prediction mode is mapped, determining a directional transform to which the
second intra-prediction mode 1s mapped, and applying the directional transform to
residual data of the block,

[B815] In another example, an apparatus for encodmyg video data meludes a video
encoder configured {0 receive an mdication of a first mtra-prediction mode in a first set
of infra-prediciion modes for a block of video data, defermine a second mtra-prediction
mode from a second set of mitra-prediction modes, smaller than the first set of intra-
prediction modes, to which the first infra-prediction mode is mapped, determine a
directional transform to which the second mtra-prediction mode is mapped, and apply

the directional transform to residual data of the block,
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