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METHOD AND APPARATUS FOR ENCODING/DECODING IMAGE 

Technical Field 

[1] Example embodiments of the present invention relate to a method of 

encoding/decoding an image having a size that is not a multiple of the size of a basic 5 

encoding block, and more particularly, to a method and apparatus for encoding/decoding an 

image having a size that is not a multiple of the size of a basic encoding block by expanding 

the image or adjusting the encoding block. 

Related Art 10 

[2] With the spread of the Internet and mobile terminals and the development of 

information and communication technology, the use of multimedia data is increasing rapidly.  

Therefore, in order to perform various services or tasks through image prediction in various 

systems, a need for improvement of performance and efficiency of an image processing 

system has increased considerably, but a research and development result that can respond to 15 

the need has heretofore been insufficient. 

[3] As described above, in an image encoding and decoding method and apparatus of 

the related art, there is a demand for improvement of performance in image processing, and 

particularly, in image encoding or image decoding. 

20 

DISCLOSURE 

TECHNICAL PROBLEM 

[4] Example embodiments of the present invention provide a method for 

encoding/decoding an image having a size that is not a multiple of the size of a basic 

encoding block. 25 
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[5] Example embodiments of the present invention also provide an apparatus for 

encoding/decoding an image having a size that is not a multiple of the size of a basic 

encoding block. 

TECHNICAL SOLUTION 5 

[6] In some example embodiments, an image encoding method includes: setting size 

information and block split information of a boundary block that is located on a boundary of 

an image and smaller than a basic encoding block on the basis of size information of a picture 

and size information of the basic encoding block; splitting the boundary block into at least 

one encoding block on the basis of the size information of the basic encoding block and the 10 

size information and the block split information of the boundary block; and encoding the at 

least one encoding block. 

[7] Here, the image encoding method further includes: expanding a size of the picture on 

the basis of the size information of the boundary block and the size information of the basic 

encoding block; and adjusting the size information of the boundary block on the basis of the 15 

expanded size of the picture. 

[8] Here, the splitting of the boundary block into the at least one encoding block 

includes: adjusting a size of the basic encoding block according to the block split 

information; and splitting the boundary block into at least one encoding block on the basis of 

the size information of the basic encoding block, the size information of the boundary block, 20 

and information regarding the adjusted size of the basic encoding block. 

ADVANTAGEOUS EFFECTS 

[9] According to the present invention, when the size of an image is not a multiple of 

the size of a basic encoding block, it is possible to provide uniformity of encoding by 25 

expanding the image such that the size of the image is a multiple of the size of the basic 
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encoding block. 

[10] According to the present invention, when the size of an image is not a multiple of 

the size of a basic encoding block, it is possible to provide high efficiency encoding by 

adjusting the size of the basic encoding block. 

5 

BRIEF DESCRIPTION OF DRAWINGS  

[11] FIG. 1 is a conceptual view of an image encoding and decoding system according to 

an embodiment of the present invention. 

[12] FIG. 2 is a block diagram of an image encoding apparatus according to an 

embodiment of the present invention. 10 

[13] FIG. 3 is a block diagram of an image decoding apparatus according to an 

embodiment of the present invention. 

[14] FIG. 4 is a view showing a tree-based block form according to an embodiment of the 

present invention. 

[15] FIG. 5 is a view showing various block forms according to an embodiment of the 15 

present invention. 

[16] FIG. 6 is a view showing a block for illustrating a block split according to an 

embodiment of the present invention. 

[17] FIG. 7 is a flowchart showing an image encoding method according to an 

embodiment of the present invention. 20 

[18] FIGS. 8A and 8B are views showing an image partitioned into basic encoding blocks 

of various sizes according to an embodiment of the present invention. 

[19] FIG. 9 is a first example diagram illustrating a basic encoding block adjustment 

method according to an embodiment of the present invention. 

[20] FIG. 10 is a second example diagram illustrating a basic encoding block adjustment 25 

method according to an embodiment of the present invention. 
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[21] FIGS. 11A and 11B are views showing a boundary block for illustrating a basic 

encoding block adjustment method according to an embodiment of the present invention. 

[22] FIG. 12 is a flowchart showing a method of encoding an image by adjusting a basic 

encoding block according to an embodiment of the present invention. 

[23] FIGS. 13A and 13B show a first example diagram illustrating an image size 5 

adjustment method according to an embodiment of the present invention. 

[24] FIG. 14 is a second example diagram illustrating an image size adjustment method 

according to an embodiment of the present invention. 

[25] FIG. 15 is a flowchart showing a method of encoding an image by adjusting the size 

of the image according to an embodiment of the present invention. 10 

[26] FIGS. 16A to 16D show an example diagram for illustrating an adaptive image data 

processing method according to an embodiment of the present invention. 

[27] FIGS. 17A to 17F show a first example diagram illustrating an adaptive image data 

processing method using a plurality of split methods according to an embodiment of the 

present invention. 15 

[28] FIGS. 18A to 18C show a second example diagram illustrating an adaptive image 

data processing method using a plurality of split methods according to an embodiment of the 

present invention. 

[29] FIG. 19 is a flowchart showing a method of encoding an image through adaptive 

image data processing according to an embodiment of the present invention. 20 

DESCRIPTION OF EXAMPLE EMBODIMENTS  

[30] While the invention is susceptible to various modifications and alternative forms, 

specific embodiments thereof are shown by way of example in the drawings and will herein 

be described in detail.  It should be understood, however, that there is no intent to limit the 25 

invention to the particular forms disclosed, but on the contrary, the invention is to cover all 
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modifications, equivalents, and alternatives falling within the spirit and scope of the invention.  

Like numbers refer to like elements throughout the description of the figures. 

[31] It will be understood that, although the terms first, second, etc. may be used herein 

to describe various elements, these elements should not be limited by these terms.  These 

terms are only used to distinguish one element from another.  For example, a first element 5 

could be termed a second element, and, similarly, a second element could be termed a first 

element, without departing from the scope of the present invention.  As used herein, the 

term "and/or" includes any and all combinations of one or more of the associated listed items. 

[32] It will be understood that when an element is referred to as being "connected" or 

"coupled" to another element, it can be directly connected or coupled to the other element or 10 

intervening elements may be present.  In contrast, when an element is referred to as being 

"directly connected" or "directly coupled" to another element, there are no intervening 

elements present.  Other words used to describe the relationship between elements should be 

interpreted in a like fashion (i.e., "between" versus "directly between," "adjacent" versus 

"directly adjacent," etc.). 15 

[33] The terminology used herein is for the purpose of describing particular embodiments 

only and is not intended to be limiting to the invention.  As used herein, the singular forms 

"a," "an" and "the" are intended to include the plural forms as well, unless the context clearly 

indicates otherwise.  It will be further understood that the terms "comprises," "comprising," 

"includes" and/or "including", when used herein, specify the presence of stated features, 20 

integers, steps, operations, elements, and/or components, but do not preclude the presence or 

addition of one or more other features, integers, steps, operations, elements, components, 

and/or groups thereof. 

[34] Unless otherwise defined, all terms (including technical and scientific terms) used 

herein have the same meaning as commonly understood by one of ordinary skill in the art to 25 

which this invention belongs.  It will be further understood that terms, such as those defined 
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in commonly used dictionaries, should be interpreted as having a meaning that is consistent 

with their meaning in the context of the relevant art and will not be interpreted in an idealized 

or overly formal sense unless expressly so defined herein. 

[35]

[36] Generally, an image may be composed of a series of still images.  The still images 5 

may be classified in units of a group of pictures (GOP), and each still image may be referred 

to as a picture or a frame.  As a higher concept, units such as a GOP and a sequence may 

exist, and also each picture may be split into predetermined regions such as slices, tiles, 

blocks, and the like.  Also, one GOP may include units such as Picture I, Picture P, and 

Picture B.  Picture I may refer to a picture that is autonomously encoded/decoded without 10 

using a reference picture, and Picture P and Picture B may refer to a picture that is 

encoded/decoded by performing a process such as motion estimation and motion 

compensation using a reference picture.  Generally, Picture P may use Picture I and Picture 

B as reference pictures, and Picture B may use Picture I and Picture P as reference pictures.  

However, the above definitions may also be changed by settings of encoding/decoding. 15 

[37] Here, a picture referred to in encoding/decoding is called a reference picture, and a 

block or pixel referred to in encoding/decoding is called a reference block or a reference pixel.  

Also, reference data may include frequency-domain coefficients and various types of 

encoding/decoding information generated and determined during an encoding/decoding 

process, as well as spatial-domain pixel values. 20 

[38] The minimum unit of the image may be a pixel, and the number of bits used to 

represent one pixel is called a bit depth.  Generally, the bit depth may be eight bits, and 

another bit depth may be supported depending on the encoding settings.  At least one bit 

depth may be supported depending on a color space.  Also, at least one color space may be 

included according to an image color format.  One or more pictures having the same size or 25 

one or more pictures having different sizes may be included according to a color format.  
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For example, YCbCr 4:2:0 may be composed of one luminance component (Y in this 

example) and two chrominance components (Cb/Cr in this example).  At this time, the ratio 

of the luminance component and the chrominance components may be 1:2 in length and 

width.  As another example, YCbCr 4:4:4 may have the same ratio in length and width.  As 

the above example, when one or more color spaces are included, a picture may be split into 5 

the color spaces. 

[39] The present invention will be described on the basis of any color space (Y in this 

example) of any color format (YCbCr in this example), and this description will be applied to 

another color space (Cb and Cr in this example) of the color format in the same or similar 

manner (settings dependent on a specific color space).  However, a partial difference 10 

(settings independent of a specific color space) may be given to each color space.  That is, 

the settings dependent on each color space may refer to settings proportional to or dependent 

on the component ratio (e.g., 4:2:0, 4:2:2, or 4:4:4), and the setting independent of each color 

space may refer to settings of only a corresponding color space, independently from or 

regardless of the component ratio.  In the present invention, some elements may have 15 

independent settings or dependent settings depending on the encoder/decoder. 

[40] Setting information or syntax elements needed during an image encoding process 

may be determined at a level of units such as a video, a sequence, a picture, a slice, a tile, a 

block, and the like.  The units include a video parameter set (VPS), a sequence parameter set 

(SPS), a picture parameter set (PPS), a slice header, a tile header, and a block header.  An 20 

encoder may add the units to a bitstream and send the bitstream to a decoder.  The decoder 

may parse the bitstream at the same level, restore the setting information sent by the encoder, 

and use the setting information in an image decoding process.  Each parameter set has a 

unique ID value, and a lower parameter set may have an ID value of an upper parameter set 

to be referred to.  For example, a lower parameter set may refer to information of an upper 25 

parameter set having a corresponding ID value among one or more upper parameter sets.  
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Among various examples of the above-described units, when any one unit includes one or 

more different units, the any one unit may be referred to as an upper unit, and the included 

units may be referred to as a lower unit. 

[41] Setting information having occurred in such a unit may include settings independent 

of each unit or settings dependent on a previous, following, or upper unit.  Here, it will be 5 

understood that the dependent settings indicate setting information of a corresponding unit 

using flag information corresponding to settings of the previous, following, or upper unit (e.g., 

1-bit flag; 1 indicates Follow, and 0 indicates Do Not Follow).  In the present invention, the 

setting information will be described focusing on an example of the independent settings.  

However, an example may also be included in which a relation dependent on the setting 10 

information of the previous, following, or upper unit of the current unit is added to, or 

substituted for, the independent settings. 

[42] Generally, image encoding/decoding may be performed according to an input size, 

but may be performed through size adjustment.  For example, a hierarchical coding scheme 

for supporting spatial, temporal, and image-quality-related scalability may allow adjusting the 15 

entire resolution such as image expansion and reduction and also may allow performing 

partial image expansion and reduction.  Such information may be switched by assigning 

selection information in the above-described unit such as VPS, SPS, PPS, and Slice Header.  

In this case, a vertical relation between the units may be set as VPS > SPS > PPS > Slice 

header. 20 

[43] Preferred embodiments of the present invention will be described below in more 

detail with reference to the accompanying drawings. 

[44]

[45] FIG. 1 is a conceptual view of an image encoding and decoding system according to 

an embodiment of the present invention. 25 

[46] Referring to FIG. 1, an image encoding apparatus 105 and an image decoding 
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apparatus 100 may be a user terminal such as a personal computer (PC), a notebook computer, 

a personal digital assistant (PDA), a portable multimedia player (PMP), a PlayStation 

Portable (PSP), a wireless communication terminal, a smart phone, and a TV or a server 

terminal such as an application server and a service server, and may include a variety of 

apparatuses having a communication device, such as a communication modem, for 5 

communicating with various devices or wired/wireless communication networks, a memory 

120 or 125 for storing various programs and data for performing inter- or intra-prediction to 

encode or decode an image, or a processor 110 or 115 for executing the programs to perform 

calculation and control, and so on. 

[47] In addition, an image encoded into a bitstream by the image encoding apparatus 105 10 

is transmitted to the image decoding apparatus 100 in real time or in non-real time through a 

wired/wireless communication network such as the Internet, a local area network (LAN), a 

wireless LAN, a WiBro network, or a mobile communication network and through a variety 

of communication interfaces such as a cable, a universal serial bus (USB), or the like.  The 

bitstream is decoded by the image decoding apparatus 100 so that the image may be restored 15 

and replayed.  Also, the image encoded into the bitstream by the image encoding apparatus 

105 may be transferred from the image encoding apparatus 105 to the image decoding 

apparatus 100 through a computer readable recording medium. 

[48] The above-described image encoding apparatus and decoding apparatus may be 

separate apparatuses, but may be provided as a single image encoding/decoding apparatus 20 

according to the implementation.  In this case, some elements of the image encoding 

apparatus may be substantially the same as those of the image decoding apparatus and may 

be implemented to include at least the same structures or perform the same functions. 

[49] Therefore, in the following detailed description of technical elements and their 

working principles, a redundant description of the corresponding technical elements will be 25 

omitted.  Also, the image decoding apparatus corresponds to a computing apparatus that 
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applies an image encoding method performed by the image encoding apparatus to a decoding 

process, and thus the following description will focus on the image encoding apparatus. 

[50] The computer apparatus may include a memory configured to store a program or a 

software mode for implementing an image encoding method and/or an image decoding 

method and a processor connected to the memory to execute the program.  Here, the image 5 

encoding apparatus may also be referred to as an encoder, and the image decoding apparatus 

may also be referred to as a decoder. 

[51]

[52] FIG. 2 is a block diagram of an image encoding apparatus according to an 

embodiment of the present invention. 10 

[53] Referring to FIG. 2, the image encoding apparatus 20 may include a prediction unit 

200, a subtractor unit 205, a transformation unit 210, a quantization unit 215, an inverse 

quantization unit 220, an inverse transformation unit 225, an adder unit 230, a filter unit 235, 

an encoded picture buffer 240, and an entropy-encoding unit 245. 

[54] The prediction unit 200 may be implemented using a prediction module, which is a 15 

kind of software module, and may generate a prediction block to perform intra-prediction or 

inter-prediction on a block to be encoded.  The prediction unit 200 may predict a current 

block to be encoded in an image to generate a prediction block.  In other words, the 

prediction unit 200 may predict a pixel value of a pixel of a current block to be encoded in an 

image through intra-prediction or inter-prediction to generate a prediction block having a 20 

predicted pixel value of the pixel.  Also, the prediction unit 200 may transfer information 

needed to generate the prediction block, such as information regarding a prediction mode 

such as an inter-prediction mode or an intra-prediction mode, to an encoding unit so that the 

encoding unit may encode the information regarding the prediction mode.  In this case, a 

processing unit for performing prediction, a prediction method, and a processing unit for 25 

determining details may be determined through encoding/decoding settings.  For example, a 
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prediction method, a prediction mode, and the like may be determined by a prediction unit, 

and prediction may be performed by a transform unit. 

[55] An intra-prediction unit may have a directional prediction mode such as a horizontal 

mode, a vertical mode, and the like used depending on a prediction direction, and a non-

directional prediction mode such as DC and Planar using methods such as averaging and 5 

interpolation of a reference pixel.  An intra-prediction mode candidate group may be 

configured through the directional and non-directional modes.  One candidate may be used, 

as the candidate group, among various candidates such as 35 prediction modes (33 directional 

modes+2 non-directional modes), 67 prediction modes (65 directional modes+2 non-

directional modes), or 131 prediction modes (129 directional modes+2 non-directional 10 

modes). 

[56] The intra-prediction unit may include a reference pixel configuration unit, a 

reference pixel filter unit, a reference pixel interpolation unit, a prediction mode 

determination unit, a prediction block generation unit, and a prediction mode encoding unit.  

The reference pixel configuration unit may configure, as a reference pixel for intra-prediction, 15 

a pixel that belongs to a block adjacent to a current block and is placed adjacent to the current 

block.  Depending on encoding settings, the reference pixel configuration unit may 

configure the most adjacent reference pixel line, another adjacent reference pixel line, or a 

plurality of reference pixel lines as a reference pixel.  When some of the reference pixels 

cannot be used, a reference pixel may be generated using available reference pixels.  When 20 

none of the reference pixels can be used, a reference pixel may be generated using a 

predetermined value (e.g., a median of a range of pixels values represented by a bit depth). 

[57] The reference pixel filter unit of the intra-prediction unit may filter the reference 

pixel in order to reduce residual deterioration during an encoding process.  In this case, a 

filter used for the filtering may be a low-pass filter, such as a 3-tap filter [1/4, 1/2, 1/4] and a 25 

5-tap filter [2/16, 3/16, 6/16, 3/16, 2/16].  Depending on the encoding information (e.g., a 
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block size, a block form, a prediction mode, etc.), whether to perform filtering and the type of 

filtering may be determined. 

[58] The reference pixel interpolation unit of the intra-prediction unit may generate a 

decimal fraction pixel through a linear interpolation process for the reference pixel according 

to the prediction mode.  An interpolation filter to be applied may be determined according to 5 

the encoding information.  In this case, the interpolation filter may include a 4-tap Cubic 

filter, a 4-tap Gaussian filter, a 6-tap Wiener filter, an 8-tap Kalman filter, and the like.  

Generally, the interpolation is performed separately from the process of performing the low-

pass filtering.  However, the filters applied to the two processes may be integrated into a 

single filter, and the single filter may be used to perform the filtering process. 10 

[59] The prediction mode determination unit of the intra-prediction unit may select at 

least one optimal prediction mode from the prediction mode candidate group in consideration 

of an encoding cost.  The predication block generation unit may generate a prediction block 

using the selected prediction mode.  The prediction mode encoding unit may encode the 

optimal prediction mode on the basis of a predicted value.  In this case, the prediction 15 

information may be adaptively encoded depending on whether the predicted value is correct 

or incorrect. 

[60] The intra-prediction unit may regard the predicted value as Most Probable Mode 

(MPM) and may configure some of the modes belonging to the prediction mode candidate 

group as an MPM candidate group.  The MPM candidate group may include predetermined 20 

prediction modes (e.g., DC, Planar, vertical, horizontal, diagonal modes, etc.) or prediction 

modes of spatially adjacent blocks (e.g., left, upper, upper left, upper right, and lower left 

blocks).  Also, the intra-prediction unit may configure, as the MPM candidate group, a mode 

induced from the modes included in the MPM candidate group. 

[61] The prediction modes may have priorities to configure the MPM candidate group.  25 

The order in which the prediction modes are included in the MPM candidate group may be 
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determined.  When the number of prediction modes belonging to the MPM candidate group 

(which is determined according to the number of prediction mode candidate groups) is filled 

according to the priorities, the configuration of the MPM candidate group may be completed.  

In this case, the priorities may be determined in the order of the prediction modes of spatially 

adjacent blocks, the predetermined prediction modes, and the modes induced from the 5 

prediction modes included in the MPM candidate group, but may be determined according to 

other modifications. 

[62] For example, the spatially adjacent blocks may be included in the candidate group in 

the order of the left block, the upper block, the lower left block, the upper right block, and 

upper left block.  The predetermined prediction modes may be included in the candidate 10 

group in the order of DC mode, Planar mode, vertical mode, and horizontal mode.  Modes 

acquired by adding +1, -1, or the like to the pre-included modes may be included in the 

candidate group.  Thus, a total of six modes may constitute the candidate group.  

Alternatively, a total of seven modes may constitute the candidate group by sequentially 

including the left block, the upper block, the DC mode, the Planar mode, the lower left block, 15 

the upper right block, the upper left block, (the left block + 1), (the left block – 1), and (the 

upper block + 1). 

[63] Depending on a motion prediction method performed by the inter-prediction unit, 

there may be a movement motion model and a non-movement motion model.  The 

movement motion model may perform prediction in consideration of only parallel movement, 20 

and the non-movement motion model may perform prediction in consideration of motions 

such as rotation, perspective, and zoom in/out as well as parallel movement.  When 

unidirectional prediction is assumed, the movement motion model may need one motion 

vector, and the non-movement motion model may need one or more motion vectors.  Each 

of the motion vectors of the non-movement motion model may be information applied to a 25 

predetermined position of the current block, such as an upper left vertex and an upper right 
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vertex of the current block, and the position of a region to be predicted in the current block 

may be acquired through a corresponding motion vector in units of a pixel or a sub-block.  

For the inter-prediction unit, some processes, which will be described below, may be applied 

in common, and other processes may be applied individually. 

[64] The inter-prediction unit may include a reference picture configuration unit, a 5 

motion estimation unit, a motion compensation unit, a motion information determination unit, 

and a motion information encoding unit.  The reference picture configuration unit may add 

an encoded picture before or after the current picture to a reference picture list L0 or L1.  A 

prediction block may be acquired from a reference picture included in the reference picture 

list.  Depending on the encoding settings, the current image may also be configured as the 10 

reference picture and added to at least one of the reference picture lists. 

[65] The reference picture configuration unit of the inter-prediction unit may include a 

reference picture interpolation unit and may perform an interpolation process for a decimal 

fraction pixel according to interpolation precision.  For example, an 8-tap discrete cosine 

transform (DCT)-based interpolation filter may be applied to luminance components, and a 4-15 

tap DCT-based interpolation filter may be applied to chrominance components. 

[66] The motion estimation unit of the inter-prediction unit performs a process of 

searching for a block having a higher correlation with the current block through the reference 

picture.  In this case, various methods such as a full search-based block matching algorithm 

(FBMA) and a tree step search (TSS) may be used.  The motion compensation unit performs 20 

a process of acquiring a prediction block through a motion estimation process. 

[67] The motion information determination unit of the inter-prediction unit may perform 

a process of selecting optimal motion information of the current block, and the motion 

information may be encoded by a motion information encoding mode such as a skip mode, a 

merge mode, and a competition mode.  The modes may be configured by combining modes 25 

supported depending on the motion models, and may include, for example, a skip mode 
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(movement), a skip mode (non-movement), a merge mode (movement), a merge mode (non-

movement), a competition mode (movement), and a competition mode (non-movement).  

Some of the modes may be included in the candidate group depending on the encoding 

settings. 

[68] In the motion information encoding mode, a predicted value of the motion 5 

information (a motion vector, a reference picture, a predicted direction, etc.) of the current 

block may be acquired in at least one candidate bock.  When two or more candidate blocks 

are supported, optimal candidate selection information may be generated.  In the skip mode 

(with no residual signal) and the merge mode (with a residual signal), the predicted value 

may be used as the motion information of the current block.  In the competition mode, 10 

information regarding a difference between the predicted value and the motion information of 

the current block may be generated. 

[69] A candidate group for predicted values of the motion information of the current 

block may be adaptive according to the motion information encoding mode and may have 

various configurations.  The motion information regarding blocks (e.g., left, upper, upper 15 

left, upper right, lower left blocks, etc.) spatially adjacent to the current block may be 

included in the candidate group, and the motion information regarding blocks (e.g., left, right, 

upper, lower, upper left, upper right, lower left, and lower right blocks including a block (at 

the center) in another image corresponding to the current block) temporarily adjacent to the 

current block may be included in the candidate group.  Hybrid motion information of spatial 20 

candidates and temporal candidates (for example, information acquired as an average or a 

median through the motion block of spatially adjacent blocks and the motion block of 

temporarily adjacent blocks; the motion information may be acquired in units of the current 

block or a sub-block of the current block) may be included in the candidate group. 

[70] There may be priorities for configuring a candidate group of the predicted values of 25 

the motion information.  The order in which the motion information is included in the 
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predicted-value candidate group may be determined.  When the number of pieces of the 

motion information of the candidate group (which is determined according to the motion 

information encoding mode) is filled according to the priorities, the configuration of the 

candidate group may be completed.  In this case, the priorities may be determined in the 

order of motion information of spatially adjacent blocks, motion information of temporarily 5 

adjacent information, and hybrid motion information of spatial candidates and temporal 

candidates, but may be determined according to its modification. 

[71] For example, the spatially adjacent blocks may be included in the candidate group in 

the order of left, upper, upper right, lower left, and upper left blocks, and the temporarily 

adjacent blocks may be included in the order of lower right, middle, right, and lower blocks. 10 

[72] The subtractor unit 205 may subtract the prediction block from the current block to 

generate a residual block.  In other words, the subtractor unit 205 may calculate a difference 

between a pixel value of each pixel of the current block to be encoded and a predicted pixel 

value of each pixel of the prediction block generated through the prediction unit to generate a 

residual block, which is a block-type residual signal.  Also, the subtractor unit 205 may 15 

generate the residual block according to a unit other than a block unit acquired through a 

block split unit to be described below. 

[73] The transformation unit 210 transforms the residual block into the frequency domain 

to transform each pixel value of the residual block into a frequency coefficient.  Here, the 

transformation unit 210 may transform a residual signal into the frequency domain by using 20 

various transformation techniques for transforming a picture signal on the spatial axis into the 

frequency axis, such as Hadamard Transform, DCT-Based Transform, Discrete sine transform 

(DST)-Based Transform, and Karhuhen-Loeve Transform (KTL)-Based Transform.  The 

residual signal converted in the frequency domain is a frequency coefficient.  The 

transformation may be made by a one-dimensional transformation matrix.  Each 25 

transformation matrix may be adaptively used by a horizontal unit or a vertical unit.  For 
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example, for the intra-prediction, when the prediction mode is horizontal, the DCT-based 

transformation matrix may be used in a vertical direction, and the DST-based transformation 

matrix may be used in a horizontal direction.  When the prediction mode is vertical, the 

DCT-based transformation matrix may be used in a horizontal direction, and the DST-based 

transformation matrix may be used in a vertical direction. 5 

[74] The quantization unit 215 quantizes a residual block having a frequency coefficient 

obtained by the transformation into the frequency domain by the transformation unit 210.  

Here, the quantization unit 215 may quantize the transformed residual block by using a dead 

zone uniform threshold quantization, a quantization weighted matrix, or other improved 

quantization methods.  One or more quantization methods may be provided as candidates 10 

and may be determined by an encoding mode, prediction mode information, and the like. 

[75] The inverse quantization unit 220 inversely quantizes the residual block quantized 

by the quantization unit 215.  That is, the inverse quantization unit 220 inversely quantizes a 

quantization frequency coefficient string to generate a residual block having a frequency 

coefficient. 15 

[76] The inverse transformation unit 225 inversely transforms the residual block that is 

inversely quantized by the inverse quantization unit 220.  That is, the inverse transformation 

unit 225 inversely transforms frequency coefficients of the inversely quantized residual block 

to generate a residual block having a pixel value, i.e., a restored residual block.  Here, the 

inverse transformation unit 225 may perform inverse transformation by, in reverse, using the 20 

transformation scheme used by the transformation unit 210. 

[77] The adder unit 230 adds the residual block restored by the inverse transformation 

unit 225 to the prediction block predicted by the prediction unit 200 to restore the current 

block.  The restored current block may be stored in the encoded picture buffer 240 as a 

reference picture (or a reference block) and may be used as the reference picture when a 25 

block after the current block or another block or picture subsequent to the current block is 
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encoded. 

[78] The filter unit 235 may perform a post-processing filtering process of one or more of 

a deblocking filter, a sample adaptive offset (SAO), an adaptive loop filter (ALF), and the 

like.  The deblocking filter may remove block distortion generated at a boundary between 

blocks from the restored picture.  The ALF may perform filtering on the basis of a value 5 

obtained by comparing an original image to an image restored after the block is filtered 

through the deblocking filter.  The SAO may restore an offset difference between the 

original image and the residual block to which the deblocking filter is applied, in units of a 

pixel.  Such a post-processing filter may be applied to the restored picture or block. 

[79] The encoded picture buffer 240 may store the block or picture restored through the 10 

filter unit 235.  The restored block or picture stored in the encoded picture buffer 240 may 

be provided to the prediction unit 200, which is configured to perform intra-prediction or 

inter-prediction. 

[80] The entropy-encoding unit 245 scans a generated quantization frequency coefficient 

string according to various scan schemes to generate a quantization coefficient string, 15 

encodes the generated quantization coefficient string, and outputs the encoded string.  A 

pattern for the scanning may be set as one of various patterns such as a zigzag pattern, a 

diagonal pattern, a raster pattern, etc.  Also, the entropy-encoding unit 245 may generate 

encoding data including encoding information delivered from each element and may output 

the encoding data in a bitstream. 20 

[81]

[82] FIG. 3 is a block diagram of an image decoding apparatus according to an 

embodiment of the present invention. 

[83] Referring to FIG. 3, an image decoding apparatus 30 may include an entropy-

decoding unit 305, a prediction unit 310, an inverse quantization unit 315, an inverse 25 

transformation unit 320, an adder-subtracter 325, a filter 330, and a decoded picture buffer 
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335. 

[84] Also, the prediction unit 310 may include an intra-prediction module and an inter-

prediction module. 

[85] First, when an image bitstream is received from the image encoding apparatus 20, 

the received bitstream may be delivered to the entropy-decoding unit 305. 5 

[86] The entropy-decoding unit 305 may decode the bitstream to decode quantized 

coefficients and decoding data including decoding information delivered to each element. 

[87] The prediction unit 310 may generate a prediction block on the basis of the data 

delivered from the entropy-decoding unit 305.  In this case, a reference picture list may be 

configured using a default configuration technique on the basis of a reference image decoded 10 

and stored in the decoded picture buffer 335. 

[88] The intra-prediction unit may include a reference picture configuration unit, a 

reference pixel filter unit, a reference pixel interpolation unit, a prediction block generation 

unit, and a predictive mode decoding unit.  The inter-prediction unit may include a reference 

picture configuration unit, a motion compensation unit, and a motion information decoding 15 

unit.  Some of the units may perform the same process as the encoder, and some of the units 

may perform a process for reverse induction. 

[89] The inverse quantization unit 315 may inversely quantize quantized transformation 

coefficients provided in the bitstream and decoded by the entropy-decoding unit 305. 

[90] The inverse transformation unit 320 may apply the inverse DCT, the inverse integer 20 

transformation, or inverse-transformation techniques with similar concepts to the 

transformation coefficients to generate a residual block. 

[91] In this case, the inverse quantization unit 315 and the inverse transformation unit 

320 may be implemented in various methods to inversely perform the process performed by 

the transformation unit 210 and the quantization unit 215 of the image encoding apparatus 20, 25 

which has been described above.  For example, the inverse quantization unit 315 and the 
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inverse transformation unit 320 may use inverse transformation and the same process shared 

with the transformation unit 210 and the quantization unit 215, and the inverse quantization 

unit 315 may inversely perform a transformation and quantization process using information 

(e.g., a transformation size, a transformation form, a quantization type, etc.) regarding the 

transformation and quantization process received from the image encoding apparatus 20. 5 

[92] A restored image block may be generated by adding the residual block on which the 

inverse quantization and inverse transformation process is performed to the prediction block 

derived by the prediction unit 310.  The adding may be achieved by the adder-subtracter 325. 

[93] A deblocking filter may be applied to the restored image block as the filter 330 in 

order to remove a blocking phenomenon if necessary, and different loop filters may be 10 

additionally used before and after the decoding process in order to enhance video quality. 

[94] The image block on which the restoration and filtering are performed may be stored 

in the decoded picture buffer 335. 

[95]

[96] Although not shown, the image encoding/decoding apparatus may further include a 15 

picture split unit and a block split unit. 

[97] The picture split unit may split (or partition) a picture into at least one processing 

unit such as a color space (YCbCr, RGB, or XYZ), a tile, a slice, and a basic encoding unit 

(or a maximum encoding unit), and the block split unit may split (or partition) a basic 

encoding unit into at least one processing unit (e.g., encoding, prediction, transformation, 20 

quantization, entropy, and in-loop filter unit). 

[98] The basic encoding unit may be acquired by splitting the picture at certain distances 

in horizontal and vertical directions.  On the basis of the split, the tile, slice, and the like 

may be split (i.e., a split unit such as a tile and a slice is configured as an integral multiple of 

the basic encoding block; however, exceptional cases may occur in a split unit located at an 25 

image boundary), but the present invention is not limited thereto. 
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[99] For example, a picture may be partitioned into basic encoding units and then split 

into the units, or may be partitioned into the units and then split into the basic encoding units.  

The following description assumes that the partitioning and splitting order of each unit 

corresponds to the former.  However, the present invention is not limited thereto, and the 

latter may be possible according to the encoding/decoding settings.  The latter case may be 5 

modified into a case in which the size of the basic encoding unit is adaptive depending on a 

split unit (a tile, etc.) (i.e., a basic encoding block of a different size may be applied to each 

unit.). 

[100] In the present invention, an example will be described in which a case of partitioning 

a picture into basic encoding units is set as a default (i.e., a picture is not split into tiles or 10 

slices, or a picture is a single tile or a single slice).  However, it should be understood that, 

as described above, even when a picture is split into basic encoding units on the basis of a 

unit acquired by partitioning each split unit first, the settings and the like to be proposed in 

the following various examples are applied without or after being modified. 

[101] Among the split units, the slice may be composed of a group of at least one or more 15 

consecutive blocks according to a scanning pattern, and the tile may be composed of a 

rectangular group of spatially adjacent blocks.  Also, any other additional split unit may be 

supported and configured according to its definition.  In particular, like a checkered pattern, 

a picture may be split into tiles using one or more horizontal and vertical lines.  

Alternatively, the picture may be composed of rectangles having various sizes, rather than 20 

being uniformly split by horizontal and vertical lines. 

[102] Meanwhile, the picture may be split into encoding units (or blocks) having various 

sizes through the block split unit.  In this case, the encoding unit may be composed of a 

plurality of encoding blocks (e.g., one luminance encoding block and two chrominance 

encoding blocks, etc.) according to a color format, and the size of the blocks may be 25 

determined according to the color format.  For convenience of description, a block 
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corresponding to one color component (luminance component) will be described below as a 

reference. 

[103] It should be understood that the following description is directed to one color 

component, but may be changed and applied to other color components in proportion to a 

length ratio corresponding to the color format (e.g., as for YCbCr 4: 2: 0, a length aspect ratio 5 

between the luminance component and the chrominance component is 2: 1).  Also, it should 

be understood that a block split dependent on another color component (e.g., CbCr is 

dependent on a result of a block split of Y) may be possible, but a block split independent of 

each color component may be possible.  Also, one common block split setting may be used 

(considering proportion to a length ratio), but it is also necessary to understand that an 10 

individual block split setting is used depending on a color component. 

[104] The encoding block may have a variable size of M×M (e.g., M is 4, 8, 16, 32, 64, 

128, or the like).  Alternatively, depending on a split scheme (e.g., a tree-based split, a quad 

tree (QT) split, binary tree (BT), etc.), the encoding block may have a variable size or form of 

M×N (e.g., M and N are 4, 8, 16, 32, 64, 128, or the like).  In this case, the encoding block 15 

may be a unit which is a basis for intra-prediction, inter-prediction, transformation, 

quantization, entropy coding, and the like, and it is assumed that the block is a unit that may 

be acquired after each unit is determined. 

[105] The block split unit may be set in association with each element of the image 

encoding apparatus and the image decoding apparatus.  Through this process, the size and 20 

form of the block may be determined.  In this case, a different block may be defined for 

each element.  The block may be a prediction block for the prediction unit, a transformation 

block for the transformation unit, a quantization block for the quantization block, or the like.  

However, the present invention is not limited thereto, and an additional block unit may be 

defined for another element.  The size and form of the block may be defined by horizontal 25 

and vertical lengths of the block. 
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[106] A block may be acquired by the block split unit in the range from a minimum value 

to a maximum value.  For example, when the block supports the form of a square and has a 

maximum value of 256×256 and a minimum value of 8×8, a block with a size of 2m×2m (here, 

m is an integer from 3 to 8; for example, 8×8, 16×16, 32×32, 64×64, 128×128, and 256×256), 

a block with a size of 2m×2m (here, m is an integer from 4 to 128), or a block with a size of 5 

m×m (here, m is an integer from 8 to 128) may be acquired. 

[107] Alternatively, when the block supports the form of a square and a rectangle and has 

the same range as described above, a block with a size of 2m×2n (here, m and n are integers 

from 3 to 8; when it is assumed that the maximum aspect ratio is 2:1, 8×8, 8×16, 16×8, 

16×16, 16×32, 32×16, 32×32, 32×64, 64×32, 64×64, 64×128, 128×64, 128×128, 128×256, 10 

256×128, 256×256) may be acquired.  However, there may be no limitation on the aspect 

ratio depending on the encoding/decoding settings, or the maximum value of the ratio (e.g., 

1:2, 1:3, 1:7, etc.) may exist.  Alternatively, a block with a size of 2m×2n (here, m and n are 

integers from 4 to 128) may be acquired, and also a block with a size of m×m (here, m and n 

are integers from 8 to 256) may be acquired. 15 

[108] The block capable of being acquired by the block split unit may be determined 

according to the encoding/decoding settings (e.g., a block type, a split scheme, and a split 

setting).  For example, the encoding block may be acquired as a block with a size of 2m×2n, 

the prediction block may be acquired as a block with a size of 2m×2n or m×n, and the 

transformation block may be acquired as a block with a size of 2m×2n.  In other words, 20 

information regarding the size and range of the blocks (e.g., information related to an 

exponent and a multiple) may be generated on the basis of the encoding/decoding settings. 

[109] The range, such as the maximum value and the minimum value of the block size, 

may be determined depending on the block type.  Also, some blocks may have block range 

information explicitly generated, and other blocks may have block range information 25 

implicitly generated.  For example, the encoding block and the transformation block may 



24

have related information explicitly generated, and the prediction block may have related 

information implicitly processed. 

[110] In the explicit case, at least one piece of range information may be generated.  For 

example, the range information of the encoding block may be generated as information 

regarding the maximum value and the minimum value and on the basis of a difference 5 

between the maximum and the predetermined minimum value (e.g., eight).  In other words, 

the range information may be generated based on the settings and may be generated based on 

information regarding an exponent difference value between the maximum value and the 

minimum value.  However, the present invention is not limited thereto.  Also, a plurality of 

pieces of range information for horizontal and vertical lengths of a rectangular block may be 10 

generated. 

[111] In the implicit case, the range information may be acquired on the basis of the 

encoding/decoding settings (e.g., a block type, a split scheme, a split setting, etc.).  For 

example, for the prediction block, the encoding block (e.g., having a maximum size of M×N 

and a minimum size of m×n), which is an upper unit, may acquire information regarding the 15 

maximum value and the minimum value according to a candidate group (here, M×N and 

m/2×n/2) acquirable from split settings (e.g., a quad tree split+a split depth of 0) of the 

prediction block. 

[112] The size and form of an initial block of the block split unit may be determined from 

its upper unit.  In other words, the encoding block may have the basic encoding block as an 20 

initial block, and the prediction block may have the encoding block as an initial block.  Also, 

the transformation block may have the encoding block or the prediction block as an initial 

block, which may be determined according to the encoding/decoding settings. 

[113] For example, the prediction block is an upper unit of the transformation block when 

the encoding mode is an intra mode, and the prediction block is a unit that is independent of 25 

the transformation block when the encoding node is an inter mode.  The initial block, which 
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is a start unit for split, may be split into blocks of a small size.  When an optimal size and 

form corresponding to the block split are determined, the block may be determined as an 

initial block of a lower unit.  The initial block, which is the start unit for the split, may be 

considered as an initial block of an upper unit.  Here, the upper unit may be an encoding 

block, and the lower unit may be a prediction block or a transformation block.  However, the 5 

present invention is not limited thereto.  As described above, when the initial block of the 

lower unit is determined, a split process for finding a block of the optimal size and form may 

be performed. 

[114] In summary, the block split unit may split the basic encoding unit (or the maximum 

encoding unit) into at least one encoding unit (or lower encoding unit).  Also, the encoding 10 

unit may be split into at least one prediction unit and also may be split into at least one 

transformation unit.  The encoding unit may be split into at least one encoding block, and 

the encoding block may be split into at least one prediction block and also may be split into at 

least one transformation block.  Also, the prediction unit may be split into at least one 

prediction block, and the transformation unit may be split into at least one transformation 15 

block. 

[115] According to the above example, a different split setting is applied depending on a 

block type.  Also, some blocks may be combined with other blocks, and thus a single split 

process may be performed.  For example, when an encoding block and a transformation 

block are combined into one unit, a split process for acquiring an optimal block size and form 20 

is performed.  Thus, the optimal block size and form may be the optimal size and form of 

the transformation block as well as the optimal size and form of the encoding block.  

Alternatively, the encoding block and the transformation block may be combined into one 

unit, the prediction block and the transformation block may be combined into one unit, or the 

encoding block, the prediction block, and the transformation block may be combined into one 25 

unit.  Also, the combination of other blocks may be possible. 
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[116] When the block of the optimal size and form is found as described above, mode 

information related to the block (e.g., split information, etc.) may be generated.  The mode 

information may be contained in a bitstream in addition to information generated in a 

configuration unit to which the block belongs (e.g., prediction-related information and 

transformation-related information) and then transmitted to a decoder.  The mode 5 

information may be parsed by the decoder at units of the same level and then used during an 

image decoding process. 

[117] The split scheme will be described below.  For convenience of description, it is 

assumed that the initial block has the form of a square.  However, when the initial block has 

the form of a rectangle, the split scheme may be applied in the same or similar manner.  10 

Accordingly, the present invention is not limited thereto. 

[118]

[119] FIG. 4 is a view showing a tree-based block form according to an embodiment of the 

present invention. 

[120] The block form may be determined according to the type of a tree used for splitting.  15 

Referring to FIG. 4, there may be a single 2N×2N block on which a split is not performed, 

two 2N×N blocks on which a binary tree-based horizontal split is performed, two N×2N 

blocks on which a binary tree-based vertical split is performed, four blocks N×N on which a 

quad tree-based split is not performed, and the like.  However, the present invention is not 

limited thereto. 20 

[121] In detail, acquirable candidate blocks may be blocks 4a and 4b when the quad tree-

based split is performed, and acquirable candidate blocks may be blocks 4a, 4b, and 4c when 

the binary tree-based split is performed. 

[122] When the quad tree-based split is performed, one split flag may be supported.  Here, 

the one split flag may be a split presence flag.  In other words, when the split flag of the 25 

quad tree is 0, the split is not performed such that the block 4a may be acquired.  Also, when 
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the split flag is 1, the split is performed such that the block 4d may be acquired. 

[123] When the binary tree-based split is performed, a plurality of split flags may be 

supported.  Here, one of the plurality of split flags may be a split presence flag, and another 

split flag may be a split direction flag.  In other words, when the split presence flag, among 

the split flags of the binary tree, is 0, the split is not performed such that the block 4a may be 5 

acquired.  Also, when the split presence flag is 1, the block 4b or 4c may be acquired 

depending on the split direction flag. 

[124]

[125] FIG. 5 is a view showing various block forms according to an embodiment of the 

present invention. 10 

[126] Referring to FIG. 5, a block (with a size of 4N×4N) may be split in the various forms 

depending on split settings and split methods and also may be split in another form, which is 

not shown in FIG. 5. 

[127] In an embodiment, a tree-based asymmetric split may be allowed.  For example, for 

the binary tree-based split, the block (with a size of 4N×4N) may allow symmetric blocks 15 

with sizes of 4N×2N (5b) and 2N×4N (5c) and may allow asymmetric blocks with sizes of 

4N×3N/4N×N (5d), 4N×N/4N×3N (5e), 3N×4N/N×4N (5f), and N×4N/3N×4N (5g).  When 

among the split flags, a flag for allowing an asymmetric split is explicitly or implicitly 

inactivated according to split settings or the like, a candidate block may be the block 5b or 5c 

depending on the split direction flag.  When a flag for allowing an asymmetric split is 20 

activated, candidate blocks may be the blocks 5b, 5d, and 5e or 5c, 5f, and 5g.  Here, the 

blocks 5d to 5g according to the asymmetric split may have a horizontal or vertical length 

ratio of 1:3 or 3:1, but the length ratio may be 1:2, 1:4, 2:3, 2:4, or 3:4.  Thus, the present 

invention is not limited thereto. 

[128] The split flag of the binary tree may further include a split form flag in addition to 25 

the split presence flag and the split direction flag.  Here, the split form flag may indicate 
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symmetry or asymmetry.  When the split form flag indicates asymmetry, a flag indicating a 

split ratio may be generated.  The flag indicating the split ratio may indicate an index 

allocated to a predetermined candidate group.  For example, when a split ratio of 1:3 or 3:1 

is supported for a candidate group, the split ratio may be selected through a 1-bit flag. 

[129] Also, the split flag of the binary tree may further include the flag indicating the split 5 

ratio in addition to the split presence flag and the split direction flag.  In this case, a 

candidate having a symmetric ratio of 1:1 may be included as the candidate for the split ratio. 

[130] In the present invention, the binary tree will be described assuming that 

configuration is made with an additional split form flag.  Unless otherwise specified, the 

binary tree may indicate a symmetric binary tree. 10 

[131] In another embodiment, additional tree vision may be allowed to the tree-based split.  

For example, a ternary tree-based split, a quad tree-based split, an octa tree-based split, and 

the like may be allowed, and thus n split blocks (here, n is an integer) may be acquired.  In 

other words, three split blocks may be acquired through the ternary tree, four split blocks may 

be acquired through the quad type tree, and eight split blocks may be acquired through the 15 

octa tree. 

[132] The ternary tree may support blocks with sizes of 4N×2N/4N×N_2 (5h), 

4N×N/4N×2N/4N×N (5i), 4N×N_2/4N×2N (5j), 2N×4N/N×4N_2 (5k), N×4N/2N×4N/N×4N 

(5l), and N×4N_2/2N×4N (5m), the quad type tree may support blocks with sizes of 2N×2N 

(5n), 4N×N (5o), and N×4N (5p), and the octa tree may support a block with a size of N×N 20 

(5q). 

[133] Whether to support a tree-based split may be implicitly determined according to the 

encoding/decoding settings, and its associated information may be explicitly generated.  

Also, the binary tree-based split, the ternary tree-based split, and the quad tree-based split 

may be used solely or in combination depending on the encoding/decoding settings. 25 

[134] For example, the binary tree may support the block 5b or 5c depending on the split 
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direction.  Accordingly, when it is assumed that the use range of the binary tree partially 

overlaps that of the ternary tree, the blocks 5b, 5c, 5i, and 5l may be supported by mixing the 

binary tree and the ternary tree.  When other than the existing flags, a flag for allowing an 

additional split is explicitly or implicitly inactivated according to the encoding/decoding 

settings, an acquirable candidate block may be a block 5b or 5c.  When the flag for allowing 5 

the additional split is activated, acquirable candidate blocks may be blocks 5b and 5i (or 5b, 

5h, 5i, and 5j) or blocks 5c and 5l (or 5c, 5k, 5l, and 5m). 

[135] Here, a horizontal (left/middle/right) length ratio or a vertical (top/middle/bottom) 

length ratio of the ternary tree-based split is 2:1:1, 1:2:1, or 1:1:2, but other ratios are possible 

depending on the encoding settings, and thus the present invention is not limited thereto. 10 

[136] When the ternary tree-based split is performed, a plurality of split flags may be 

supported.  Here, one of the plurality of split flags may be a split presence flag, another split 

flag may be a split direction flag, and a split ratio flag may be further included.  These split 

flags may be similar to those of the binary tree.  In the present invention, it is assumed that 

there is one candidate in which a ratio supported according to the split direction is 1:2:1 such 15 

that the split ratio flag is omitted. 

[137]

[138] In the present invention, adaptive encoding/decoding settings may be applied 

according to the split scheme. 

[139] In an embodiment, the split scheme may be determined according to a block type.  20 

For example, an encoding block and a transformation block may be subject to the quad tree-

based split, and the prediction block may be subject to the quad tree-based split and the 

binary tree-based split (or the ternary tree-based split). 

[140] In another embodiment, the split scheme may be determined according to a block 

size.  For example, the quad tree-based split may be possible in a first range (e.g., from a×b 25 

to c×d) between the minimum value and the maximum value of the block, and the binary 
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tree-based (or the ternary tree-based) split may be possible in a second range (e.g., from e×f 

to g×h).  Here, the first range may have a larger size than the second range, but the present 

invention is not limited thereto.  Here, range information according to the split scheme may 

be explicitly generated or implicitly determined, and the ranges may overlap each other. 

[141] In still another embodiment, the split scheme may be determined according to the 5 

form of a block (or a block before the split).  For example, when the block has the form of a 

square, the quad tree-based split and the binary tree-based (or the ternary tree-based) split 

may be possible.  Alternatively, when the block has the form of a rectangle, the binary tree-

based (or the ternary tree-based) split may be possible. 

[142] The tree-based split may be performed in a recursive way.  For example, when a 10 

split flag of an encoding block having a split depth of k is 0, the encoding of the encoding 

block may be performed on the encoding block having a split depth of k.  When the split 

flag of the encoding block having a split depth of k is 1, the encoding of the encoding block 

may be performed on four sub-encoding blocks (for the quad tree-based split), two sub-

encoding blocks (for the binary tree-based split), or three sub-encoding blocks (for the ternary 15 

tree-based split), each of which has a split depth of k+1.  The sub-encoding block may be set 

as an encoding block k+1 and split into sub encoding blocks k+2.  This hierarchical split 

scheme may be determined according to split settings such as a split range and a split-

allowable depth. 

[143] In this case, a bitstream structure for presenting split information may select one or 20 

more scan methods.  For example, the bitstream of the split information may be configured 

on the basis of a split depth order or on the basis of the present of a split.  For example, a 

method based on a split depth order refers to a method of acquiring split information 

corresponding to the current level depth and then split information corresponding to the next 

level depth on the basis of an initial block level, and a method based on the presence of a split 25 

refers to a method of preferentially acquiring additional split information of a block split on 
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the basis of the initial block.  In this case, another additional scan method may be considered.  

In the present invention, it is assumed that the bitstream of the split information is configured 

on the basis of the presence of a split. 

[144] As described above, a split based on a single tree or splits based on a plurality of 

trees may be supported depending on the encoding/decoding settings. 5 

[145] When the splits based on the plurality of trees are possible, the splits may be 

performed according to predetermined priorities.  In detail, it is assumed that the splits are 

performed according to the priorities.  When a split with a higher priority is performed (i.e., 

the split is made into two or more blocks), a split at a corresponding split depth ends, and a 

sub-block is set as an encoding block and then split at the next split depth.  When the split 10 

with the higher priority is not performed, a split with the next higher priority may be 

performed.  When none of the tree-based splits are performed, a split process at the 

corresponding block ends. 

[146] When a split flag corresponding to a higher priority is true (split: O) in the above 

example, additional split information of the corresponding split scheme may follow.  When 15 

the flag is false (split: X), split information (a split flag, a split direction flag, etc.) of a split 

scheme corresponding to the next higher priority may be configured. 

[147] When a split is performed by at least one split scheme in the above example, a split 

may be performed on the next sub-block (or the next split depth) according to the priorities.  

Alternatively, a split corresponding to a higher priority at which a split is not performed as a 20 

result of the previous split may be excluded from a split candidate group of the next sub-

block. 

[148] For example, when the quad tree-based split and the binary tree-based split are 

supported and the quad tree has a higher priority and the quad tree-based split is performed at 

a split depth k, the quad tree-based split may be performed on the sub-block having a split 25 

depth k+1 when the split is made based on the quad tree. 
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[149] When the binary tree-based split, instead of the quad tree-based split, is made at the 

split depth k, the quad tree-based split may be performed on the next sub-block having the 

split depth k+1 first, or only the binary tree-based split may be allowed by excluding the quad 

tree from the candidate group.  This may be determined according to the encoding/decoding 

settings.  In the present invention, the following description assumes the latter case. 5 

[150] When splits based on a plurality of trees are possible, information for selecting a 

split scheme may be additionally generated, and the split may be performed according to the 

selected split scheme.  In the present example, the split information according to the selected 

split scheme may follow. 

[151]10 

[152] FIG. 6 is a view showing a block for illustrating a block split according to an 

embodiment of the present invention. 

[153] The size and form of a block acquirable according to one or more split methods, 

starting from a basic encoding block, will be described below, but this is merely an example 

and the present invention is not limited thereto.  Also, split settings such as a split type, split 15 

information, and a split information configuration order to be described below are merely 

examples, and the present invention is not limited thereto. 

[154] Referring to FIG. 6, a thick solid line may represent a basic encoding block, a thick 

dashed line may represent a quad tree split boundary, and a double solid line may represent a 

symmetric binary tree split boundary.  Also, a solid line may represent a ternary tree split 20 

boundary, and a thin dashed line may represent an asymmetric binary tree split boundary. 

[155] For convenience of description, it is assumed that an upper left block, an upper right 

block, a lower left block, and a lower right block (e.g., 64×64) with respect to the basic 

encoding block (e.g., 128×128) have individual block split settings. 

[156] Also, it is also assumed that four sub-blocks (upper left, upper right, lower left, and 25 

lower right blocks) are acquired from an initial block (e.g., 128×128), and thus the split depth 
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increases from 0 to 1, and split settings for the quad tree, i.e., split settings such as the 

maximum block with a size of 128×128, the minimum block with a size of 8×8, and the 

maximum split depth of 4 are applied to the blocks in common. 

[157] Also, when the splits based on multiple trees are supported by each sub-block, the 

size and form of an acquirable block may be determined through split settings for a plurality 5 

of blocks.  In this example, for the binary tree and the ternary tree, it is assumed that the 

maximum block has a size of 64×64, the minimum block has a length of 4, and the maximum 

split depth is 4. 

[158] Under the assumption, the upper left block, the upper right bock, the lower left block, 

and the lower right block will be described individually. 10 

[159]

[160] 1.  Upper left blocks A0 to A6. 

[161] An upper left block (with a size of 4M×4N) represents that a split based on a single 

tree is supported, the size and form of an acquirable block may be determined through one 

block split setting such as the maximum block, the minimum block, and the split depth. 15 

[162] The upper left block indicates a case in which one block is acquirable according to a 

split.  Split information required for the split operation may be a split presence flag, and 

acquirable candidates may be 4M×4N and 2M×2N.  Here, the split is not performed when 

the split presence flag is 0 and is performed when the split presence flag is 1. 

[163] Referring to FIG. 6, when the split presence flag is 1 while the current depth is 1, the 20 

upper left block (with a size of 4M×4N) may perform the quad tree-based split.  Thus, the 

depth may increase from 1 to 2, and blocks A0 to A3, A4, A5, and A6 (each of which is 

2M×2N) may be acquired. 

[164] When the splits based on multiple trees are supported as described below, 

information generated when only a quad tree-based split is possible is composed of a split 25 

presence flag as shown in this example, and a description thereof will be omitted. 
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[165]

[166] 2.  Upper right blocks A7 to A11 

[167] An upper right block (with a size of 4M×4N) represents a case in which splits based 

on multiple trees (a quad tree and a binary tree, presence of priorities for splits, the quad tree 

= 8-+ (.2'6; 86++" '6+ 7944368+*$  &-+ 7.<+ '2* ,361 3, '2 ')59.6'(0+ (03)/ 1'; (+ 5 

determined through split settings for a plurality of blocks. 

[168] The upper right block represents a case in which a block acquirable through a split 

has a plurality of forms, split information required for the split operation may be a split 

presence flag, a split type flag, a split form flag, and a split direction flag, and acquirable 

candidates may be 4M×4N, 4M×2N, 2M×4N, 4M×N/4M×3N, 4M×3N/4M×N, 10 

M×4N/3M×4N , and 3M×4N/M×4N. 

[169] When a target block is in a range where both the quad tree-based split and the binary 

tree-based split are allowed, different split information may be configured depending on 

whether both, or only one of the quad tree-based split and the binary tree-based split is 

possible. 15 

[170] In the above description, "possible range" means that a target block (with a size 

64x64) may use the quad tree-based split of 128x128 to 8x8 and the binary-based split of 

64x64 to (64>>m)x(64>>n) (here, m+n is 4), and "possible case" means that when a plurality 

of split schemes are supported, both or one of the quad tree-based split and the binary tree-

based split is possible depending on a split order, a rule, and the like. 20 

[171]

[172] (1) Case in which both of the quad tree-based split and the binary tree-based split are 

possible 

[173] [Table 1] 
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[174] In Table 1, a may represent a flag indicating the presence of the quad tree-based split, 

and b may represent a flag indicating the presence of the binary tree-based split.  Also, c 

may represent a flag indicating a split direction, d may represent a flag indicating a split type, 

and e may represent a flag indicating a split ratio. 5 

[175] Referring to Table 1, the split information may indicate that the quad tree (QT)-

based split is performed when a is 1 and may further include b when a is 0.  When b is 0, the 

split information may indicate that no further split is performed in a corresponding block.  

When b is 1, the split information may indicate that the binary tree (BT)-based split is 

performed and may further include c and d.  The split information may indicate a horizontal 10 

split when c is 0 and a vertical split when c is 1.  The split information may indicate that a 

symmetric binary tree (SBT) split is performed when d is 0, and may indicate am asymmetric 

binary tree (ABT) split is performed and may further include e when d is 1.  The split 

information may indicate a split with a horizontal or vertical block ratio of 1:4 when e is 0 

and may indicate a split with the opposite ratio (3:4) when e is 1. 15 

[176]

[177] (2) Case in which only the binary tree-based split is possible. 

[178] [Table 2] 
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[179] In Table 2, b to e may represent the same flags as those of Table 1. 

[180] Referring to Table 2, split information corresponding to a case in which only the 

binary tree-based split is possible may be the same as that in Table 1, except for a flag a 

indicating the presence of the quad tree-based split.  In other words, the split information 5 

corresponding to the case in which only the binary tree-based split is possible may start with 

b. 

[181] Referring to FIG. 6, among the upper right blocks, the block A7 is an upper right 

block before the split and on which the binary tree-based split is performed although the quad 

tree-based split is allowed.  Accordingly, the split information may be generated according 10 

to Table 1. 

[182] On the other hand, the blocks A8 to A11 are an upper right block before the split and 

on which the binary tree-based split is performed rather than the quad tree-based split, that is, 

the quad tree-based split is no longer possible.  Accordingly, the split information may be 

generated according to Table 2. 15 

[183]

[184] 3.  Lower left blocks A12 to A15 

[185] A lower left block (with a size of 4M×4N) represents a case in which splits based on 

multiple trees (a quad tree, a binary tree, and a ternary tree, presence of priorities for splits, 

8-+ 59'* 86++ = 8-+ (.2'6; 86++ 36 8-+ 8+62'6; 8++% '073# 740.8 7)-+1+ 7+0+)8.32 .7 4377.(0+% 8-+ 20 

binary tree or the ternary tree) are supported.  The size and form of an acquirable block may 
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be determined through split settings for a plurality of blocks. 

[186] The lower left block represents a case in which a block acquirable through a split has 

a plurality of sizes and forms, split information required for the split operation may be a split 

presence flag, a split type flag, and a split direction flag, and acquirable candidates may be 

4M×4N, 4M×2N, 2M×4N, 4M×N/4M×2N/4M×N, and M×4N/2M×4N/M×4N. 5 

[187] When a target block is in a range where all of the quad tree-based split, the binary 

tree-based split, and the ternary tree-based split are allowed, different split information may 

be configured depending on whether all of the quad tree-based split, the binary tree-based 

split, and the ternary tree-based split are possible or not. 

[188]10 

[189] (1) Case in which both of the quad tree-based split and the binary tree-based/ ternary 

tree-based split are possible 

[190] [Table 3] 

[191] In Table 3, a may represent a flag indicating the presence of the quad tree-based split, 15 

and b may represent a flag indicating the presence of the binary tree-based split or the ternary 

tree-based split.  Also, c may represent a flag indicating a split direction, and d may 

represent a flag indicating a split type. 

[192] Referring to Table 3, the split information may indicate that the quad tree (QT)-

based split is performed when a is 1 and may further include b when a is 0.  When b is 0, the 20 

split information may indicate that no further split is performed in a corresponding block.  
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When b is 1, the split information may indicate that the binary tree (BT)-based or the ternary 

tree (TT)-based split is performed and may further include c and d.  The split information 

may indicate a horizontal split when c is 0 and a vertical split when c is 1.  The split 

information may indicate that the binary tree (BT)-based split is performed when d is 0, and 

may indicate that the ternary tree (TT)-based split is performed when d is 1. 5 

[193]

[194] (2) Case in which only the binary tree-based/ternary tree-based split is possible. 

[195] [Table 4] 

[196] In Table 4, b to d may represent the same flags as those of Table 3. 10 

[197] Referring to Table 4, split information corresponding to a case in which only the 

binary tree-based/ternary tree-based split is possible may be the same as that in Table 3, 

except for a flag a indicating the presence of the quad tree-based split.  In other words, the 

split information corresponding to the case in which only the binary tree-based/ternary tree-

based split is possible may start with b. 15 

[198] Referring to FIG. 6, among the lower left blocks, the blocks A12 and A15 are lower 

left blocks before the split, and on which the binary tree-based/ternary tree-based split is 

performed although the quad tree-based split is allowed.  Accordingly, the split information 

may be generated according to Table 3. 

[199] On the other hand, the blocks A13 and A14 are lower left blocks before the split and 20 

on which the ternary tree-based split is performed rather than the quad tree-based split.  

Accordingly, the split information may be generated according to Table 4. 
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[200]

[201] 4.  Lower right blocks A16 to A20 

[202] A lower right block (with a size of 4M×4N) represents a case in which splits based 

on multiple trees (which is the same as the lower left blocks; however, in this example, an 

asymmetric binary tree is supported) are supported.  The size and form of an acquirable 5 

block may be determined through split settings for a plurality of blocks. 

[203] The lower right block represents a case in which a block acquirable through a split 

has a plurality of forms, split information required for the split operation may be a split 

presence flag, a split type flag, a split form flag, and a split direction flag, and acquirable 

candidates may be 4M×4N, 4M×2N, 2M×4N, 4M×N/4M×3N, 4M×3N/4M×N, 10 

M×4N/3M×4N, 3M×4N/M×4N, 4M×N/4M×2N/4M×N, and M×4N/2M×4N/M×4N. 

[204] When a target block is in a range where all of the quad tree-based split, the binary 

tree-based split, and the ternary tree-based split are allowed, different split information may 

be configured depending on whether all of the quad tree-based split, the binary tree-based 

split, and the ternary tree-based split are possible or not. 15 

[205]

[206] (1) Case in which both of the quad tree-based split and the binary tree-based/ternary 

tree-based split are possible 

[207] [Table 5] 

20 
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[208] In Table 5, a may represent a flag indicating the presence of the quad tree-based split, 

and b may represent a flag indicating the presence of the binary tree-based split or the ternary 

tree-based split.  Also, c may represent a flag indicating a split direction, and d may 

represent a flag indicating a split type.  e may represent a flag indicating a split form, and f 

may represent a flag indicating a split ratio. 5 

[209] Referring to Table 5, the split information may indicate that the quad tree (QT)-

based split is performed when a is 1 and may further include b when a is 0.  When b is 0, the 

split information may indicate that no further split is performed in a corresponding block.  

When b is 1, the split information may indicate that the binary tree (BT)-based or the ternary 

tree (TT)-based split is performed and may further include c and d.  The split information 10 

may indicate a horizontal split when c is 0 and a vertical split when c is 1.  When d is 0, the 

split information may indicate that the ternary tree (TT)-based split is performed.  When d is 

1, the split information may indicate that the binary tree (BT)-based split is performed and 

may further include e.  When e is 0, the split information may indicate that the symmetric 

binary tree (SBT)-based split is performed.  When e is 1, the split information may indicate 15 

that the asymmetric binary tree (ABT)-based split is performed and may further include f.  

The split information may indicate a split with a horizontal or vertical block ratio of 1:4 when 

f is 0 and may indicate a split with the opposite ratio (3:4) when f is 1. 

[210]

[211] (2) Case in which only the binary tree-based or the ternary tree-based split is 20 

possible. 

[212] [Table 6] 
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[213] In Table 6, b to f may represent the same flags as those of Table 5. 

[214] Referring to Table 6, split information corresponding to a case in which only the 

binary tree-based/ternary tree-based split is possible may be the same as that in Table 5, 

except for a flag a indicating the presence of the quad tree-based split.  In other words, the 5 

split information corresponding to the case in which only the binary tree-based/ternary tree-

based split is possible may start with b. 

[215] Referring to FIG. 6, among the lower right blocks, the block A20 is a lower left 

block before the split and on which the binary tree-based/ternary tree-based split is performed 

although the quad tree-based split is allowed.  Accordingly, the split information may be 10 

generated according to Table 5. 

[216] On the other hand, the blocks A16 and A19 are lower right blocks before the split 

and on which the binary tree-based split is performed rather than the quad tree-based split.  

Accordingly, the split information may be generated according to Table 6. 

[217]15 

[218] FIG. 7 is a flowchart showing an image encoding method according to an 

embodiment of the present invention. 

[219] Referring to FIG. 7, an image encoding apparatus according to an embodiment of the 

present invention may set size information of a picture and size information of a basic 

encoding block (S710) and partition the picture into basic encoding blocks (S720).  Also, 20 
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the image encoding apparatus may encode the basic encoding block in a block scan order 

(S730) and transmit a bitstream corresponding to encoding to an image decoding apparatus. 

[220] Also, the image decoding apparatus according to an embodiment of the present 

invention may operate corresponding to the above-described image encoding apparatus.  In 

other words, the image decoding apparatus may restore the size information of the picture 5 

and the size information of the basic encoding block on the basis of the bitstream received 

from the image encoding apparatus and may partition the picture into basic encoding blocks.  

Also, the image decoding apparatus may decode the basic encoding block in the block scan 

order. 

[221] Here, the size information of the basic encoding block may represent size 10 

information of the maximum block to be encoded, and the block scan order may be a raster 

scan order, but may follow various scan orders.  Accordingly, the present invention is not 

limited thereto. 

[222] The size information may be expressed as an exponent of 2, the size information of 

the maximum block may be expressed as an exponent of 2 or as a difference in exponent of 2 15 

from a predetermined specific size (e.g., 8 or 16).  For example, when the basic encoding 

block has a value ranging from 8×8 to 128×128, the size information may be generated as a 

difference in exponent from 8.  When the maximum block is a size of 64×64, the size 

information may be generated as log2(64)-log2(8)=3.  In this example, the size information 

of the basic encoding block has been described, but the description may be applied even 20 

when the maximum/minimum size information is explicitly generated depending on a tree 

type in the block split settings. 

[223] However, when the size of the picture is not configured as an integral multiple of the 

basic encoding block, encoding/decoding cannot be performed by the encoding/decoding as 

described above, and thus various modifications may be required.  This will be described in 25 

detail below. 
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[224] Also, in the following example, it is assumed that the picture is composed of one 

slice or tile.  However, even when the picture is split into a plurality of slices or tiles, the 

block may not be composed of a basic encoding block size on a right or lower boundary with 

respect to the picture.  This may be possible under settings in which a picture is split into 

blocks and then each of the blocks is split into tiles or slices (i.e., a unit located on the 5 

boundary may not be configured as an integral multiple of the block). 

[225] Also, when the picture is split into tiles, slices, or the like and then into blocks, other 

cases may be present.  That is, since the size of the tiles, slices, or the like is set first, each of 

the tiles and the slices may not be configured as an integral multiple of the basic encoding 

block.  This means that a block on the middle of the picture, as well as the block on the right 10 

or lower boundary with respect to the picture, may not be composed of a basic encoding 

block size.  Thus, this may be applied to the following example, but may be applied in 

consideration of the fact that each of the tiles and the slices is not configured as an integral 

multiple of the block. 

[226]15 

[227] FIGS. 8A and 8B are views showing an image partitioned into basic encoding blocks 

of various sizes according to an embodiment of the present invention. 

[228] FIG. 8A is a view in which a 832×576 image is partitioned into 64×64 basic 

encoding blocks.  Referring to FIG. 8A, the horizontal length of the picture (image) may be 

thirteen times as great as, and be an integral multiple of, the horizontal length of the basic 20 

encoding block, and the vertical length of the picture may be nine times as great as, and be an 

integral multiple of, the vertical length of the basic encoding block.  Thus, the image may be 

partitioned into 117 basic encoding blocks and then encoded/decoded. 

[229] FIG. 8B is a view in which a 832×576 image is partitioned into 128×128 basic 

encoding blocks.  Referring to FIG. 8B, the horizontal length of the picture is 6.5 times as 25 

great as, and is not an integral multiple of, the horizontal length of the basic encoding block, 



44

and the vertical length of the picture is 4.5 times as great as, and is not an integral multiple of, 

the vertical length of the basic encoding block. 

[230] In the present invention, an outer boundary of the image may refer to a boundary to 

the left, to the right, above, below, at an upper left corner, at a lower left corner, at an upper 

right corner, and at a lower right corner.  However, generally, under an assumption that a 5 

block split is performed with respect to upper left coordinates of the image, the following 

description will focus on the boundary to the right, below, and at the lower right of the picture. 

[231] Referring to FIG. 8B, when a region located on the outer boundary of the image is 

partitioned into basic encoding blocks, coordinates in an upper left corner of a corresponding 

block may be present inside the picture, but coordinates in a lower right corner may be 10 

present outside the picture.  Depending on the location of the corresponding block (a right 

boundary, a lower boundary, and an upper right boundary), coordinates in an upper right 

corner may be present outside the picture (P_R), coordinates in a lower left corner may be 

present outside the picture (P_D), and both of the coordinates may be present outside the 

picture (P_DR). 15 

[232] Here, 24 128×128 basic encoding blocks, which are not located on the outer 

boundary of the image may be encoded/decoded, but each of the regions P_R, P_D, and 

P_DR located on the outer boundary of the image is not partitioned into basic encoding 

blocks.  Thus, other processing may be required. 

[233] In order to solve such a situation, various methods may be supported.  For example, 20 

a method of expanding (or padding) and encoding/decoding an image, a method of specifying 

an exceptional case of basic encoding blocks to perform encoding/decoding, and the like may 

be supported.  Here, the method of expanding and encoding/decoding the image may be 

performed in order to maintain uniformity of image encoding/decoding structure, and the 

method of specifying the exceptional case of the basis encoding blocks may be performed in 25 

order to enhance image encoding/decoding performance. 
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[234]

[235] In the present invention, in order to solve a case in which the size of the picture is 

not an integral multiple of the size of the basic encoding block, 1: a basic encoding block 

adjustment method, 2: an image size adjustment method, 3: the adaptive image data 

processing method, and 4: an adaptive image data processing method according to a plurality 5 

of split methods will be described in detail. 

[236]

[237] 1.  Basic encoding block adjustment method 

[238] The basic encoding block adjustment method is a method of borrowing at least one 

block supported by the block split unit when the size of the picture is not an integral multiple 10 

of the size of the basic encoding block. 

[239]

[240] FIG. 9 is a first example diagram illustrating a basic encoding block adjustment 

method according to an embodiment of the present invention. 

[241] Referring to FIG. 9, when the picture has a size of 1856×928, the basic encoding 15 

block has a size of 128 ×128, a split based on a single tree such as a quad tree is supported, 

and the minimum block has a size of 8×8, the basic encoding block may borrow 64×64, 

32×32, 16×16, and 8×8 blocks through the block split unit.  Here, when the 128×128 block 

having a split depth of 0 is not split, the 128×128 block may be borrowed, but the size of the 

picture is not an integral multiple of 128×128.  Thus, the 128×128 block may be removed 20 

from the candidate group. 

[242] Since the picture has a horizontal length of 1856 and the basic encoding block has a 

horizontal length of 128, a length of 64 may be left on a right boundary of the picture.  Here, 

since the block located on the right boundary of the picture may have a size of 64×128, the 

basic encoding block may borrow a 64×64 block among the candidate blocks supported by 25 

the block split unit.  Here, the borrowed block may be a maximum-sized block or a 
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minimum number of blocks with respect to 64×128 among the candidate blocks.  When a 

64×64 block is borrowed, 64×128 may be composed of two 64×64 blocks. 

[243] Also, since the picture has a vertical length of 928 and the basic encoding block has 

a vertical length of 128, a length of 32 may be left on a lower boundary of the picture.  Here, 

since the block located on the lower boundary of the picture may have a size of 128×32, the 5 

basic encoding block may borrow a 32×32 block among the candidate blocks supported by 

the block split unit.  Here, the borrowed block may be a maximum-sized block or a 

minimum number of blocks with respect to 128×32 among the candidate blocks.  When a 

32×32 block is borrowed, 128×32 may be composed of four 32×32 blocks. 

[244] Since the block located on the lower right boundary of the picture has a size of 10 

64×32, the basic encoding block may borrow a 32×32 block among the candidate blocks 

supported by the block split unit.  Here, the borrowed block may be a block having a 

maximum size or a minimum number of blocks with respect to 64×32 among the candidate 

blocks.  When the 32×32 block is borrowed, 64×32 may be composed of two 32×32 blocks. 

[245] In other words, one basic encoding block (with a size of 128×128) may be composed 15 

of two adjusted basic encoding blocks (with a size of 64×64) on the right boundary of the 

image, four adjusted basic encoding blocks (with a size of 32×32) on the lower boundary of 

the image, or two adjusted basic encoding blocks (with a size of 32×32) on the lower right 

boundary of the image. 

[246]20 

[247] FIG. 10 is a second example diagram illustrating a basic encoding block adjustment 

method according to an embodiment of the present invention. 

[248] Referring to FIG. 10, when the size of the picture and the size of the basic encoding 

block are the same as those shown in FIG. 9, splits based on multiple trees such as a quad tree 

and a boundary tree are supported, and the minimum block is 8×8, the basic encoding block 25 

may borrow a square block such as 64×64, 32×32, 16×16, and 8×8 and a rectangular block 



47

such as 128×64, 64×128, 64×32, 32×64, 32×16, 16×32, 16×8, and 8×16 through the block 

split unit.  Here, even a block with horizontal and vertical ratios exceeding two times may 

be borrowed through the quad tree and the binary tree.  However, for convenience of 

description, the block may be excluded from the candidate group, but the present invention is 

not limited thereto. 5 

[249] Since the picture has a horizontal length of 1856 and the basic encoding block has a 

horizontal length of 128, a length of 64 may be left on a right boundary of the picture.  Here, 

since the block located on the right boundary of the picture may have a size of 64×128, the 

basic encoding block may borrow a 64×128 block among the candidate blocks supported by 

the block split unit.  Here, the borrowed block may be a maximum-sized block or a 10 

minimum number of blocks with respect to 64×128 among the candidate blocks.  When a 

64×128 block is borrowed, 64×128 may be composed of one 64×128 block. 

[250] Also, since the picture has a vertical length of 928 and the basic encoding block has 

a vertical length of 128, a length of 32 may be left on a lower boundary of the picture.  Here, 

since the block located on the lower boundary of the picture may have a size of 128×32, the 15 

basic encoding block may borrow a 64×32 block among the candidate blocks supported by 

the block split unit.  Here, the borrowed block may be a maximum-sized block or a 

minimum number of blocks with respect to 128×32 among the candidate blocks.  When the 

64×32 block is borrowed, 128×32 may be composed of two 64×32 blocks. 

[251] Since the block located on the lower right boundary of the picture has a size of 20 

64×32, the basic encoding block may borrow a 64×32 block among the candidate blocks 

supported by the block split unit.  Here, the borrowed block may be a maximum-sized block 

or a minimum number of blocks with respect to 64×32 among the candidate blocks.  When 

the 64×32 block is borrowed, 64×32 may be composed of one 64×32 block. 

[252] In other words, one basic encoding block (with a size of 128×128) may be composed 25 

of one adjusted basic encoding block (with a size of 64×128) on the right boundary of the 
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image, two adjusted basic encoding blocks 64×32 on the lower boundary of the image, or two 

adjusted basic encoding blocks 64×32 on the lower right boundary of the image. 

[253] Referring to FIG. 10, the borrowed block may be determined (by performing a 

primary process) while the horizontal or vertical length of the block is maintained 

appropriately for the remaining horizontal or vertical length.  In other words, on the right 5 

side of the picture, a 64×128 block is determined to be borrowed among 64×128, 64×64, and 

64×32 blocks, which are represented using the remaining horizontal length of 64.  On the 

lower side of the picture, a 64×32 block is determined to be borrowed among 64×32, 32×32, 

and 16×32 blocks, which are represented using the remaining vertical length of 32. 

[254] However, the borrowed block may be determined by performing a secondary or 10 

higher process when a block appropriate for the remaining horizontal or vertical length is not 

present among the blocks supported by the block split unit.  This will be described in detail 

below with reference to FIG. 10. 

[255]

[256] FIGS. 11A and 11B are views showing a boundary block for illustrating a basic 15 

encoding block adjustment method according to an embodiment of the present invention. 

[257] Referring to FIG. 11A, it is assumed that a 128×80 block is present on a lower 

boundary of the picture because the basic encoding block has a size of 128×128 and the size 

of the picture is not an integral mixture of the size of the basic encoding block.  Here, the 

128×80 block may be referred to as a boundary block. 20 

[258] The basic encoding block may borrow a 128×64 block, which is one of the 128×64, 

64×64, and 32×64 blocks and is similar to the size of 128×80, from among the candidate 

blocks supported by the block split unit, and a 128×16 block may be left. 

[259] Here, the basic encoding block may additionally borrow a 32×16 block, which is one 

of the 32×16, 16×16, and 8×16 blocks and is similar to the size of 128×16, from among the 25 

candidate blocks supported by the block split unit. 
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[260] Referring to FIG. 11B, it is assumed that a 56×128 block is present on a right 

boundary of the picture because the basic encoding block has a size of 128×128 and the size 

of the picture is not an integral mixture of the size of the basic encoding block. 

[261] The basic encoding block may borrow a 32×64 block, which is one of the 32×64, 

32×32, and 32×16 blocks and is similar to the size of 56×128, from among the candidate 5 

blocks supported by the block split unit, and a 24×128 block may be left. 

[262] Here, the basic encoding block may additionally borrow a 16×32 block, which is one 

of the 16×32, 16×16, and 16×8 blocks and is similar to the size of 24×128, from among the 

candidate blocks supported by the block split unit, and an 8×128 block may be left. 

[263] Last, the basic encoding block may borrow an 8×16 block, which is similar to the 10 

size of 8×128, from among the candidate blocks supported by the block split unit. 

[264] In other words, FIG. 11A shows an example in which one basic encoding block (with 

a size of 128×128) may be composed of one basic encoding block (with a size of 128×64) 

that is first adjusted and four basic encoding blocks (with a size of 32×16) that are second 

adjusted, and FIG. 11B shows an example in which one basic encoding block (with a size of 15 

128×128) may be composed of two basic encoding blocks (with a size of 32×64) that are first 

adjusted, four basic encoding blocks (with a size of 16×32) that are second adjusted, and 

eight basic encoding blocks (with a size of 8×16) that are third adjusted. 

[265]

[266] FIG. 12 is a flowchart showing a method of encoding an image by adjusting a basic 20 

encoding block according to an embodiment of the present invention. 

[267] Referring to FIG. 12, the image encoding apparatus for adjusting a basic encoding 

block according to an embodiment of the present invention may set size information of a 

picture and size information and block split information of a basic encoding block (S1210) 

and may partition the picture into basic encoding blocks or basic encoding blocks reset based 25 

on the block split information depending on a block location (S1220).  Also, the image 
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encoding apparatus may encode the basic encoding block in a reset block scan order (S1230) 

and transmit a bitstream corresponding to encoding to an image decoding apparatus. 

[268] Also, the image decoding apparatus according to an embodiment of the present 

invention may operate corresponding to the above-described image encoding apparatus.  In 

other words, the image decoding apparatus may restore the size information of the picture 5 

and the size information and the block split information of the basic encoding block on the 

basis of the bitstream received from the image encoding apparatus and may partition the 

picture into basic encoding blocks or basic encoding blocks reset based on the block split 

information.  Also, the image decoding apparatus may decode the basic encoding block in 

the reset block scan order. 10 

[269] Here, the block split information may refer to split information regarding a block 

acquirable between a maximum block size and a minimum block size.  In detail, the block 

split information may refer to information (e.g., tree information, tree-specific maximum and 

minimum size information, maximum split depth information, and a block form limitation 

information <horizontal/vertical ratio information>, etc., which are supported by a color 15 

component <Y/Cb/Cr>, an image type <I/P/B>, and the like) that is explicitly generated in 

association with block split settings capable of affecting acquisition of blocks having various 

sizes and forms through the block acquisition unit and may include implicit information such 

as a split order, a split rule, and the like that are predetermined by the encoder/decoder. 

[270] Also, when the picture is not an integral multiple of the basis encoding block, the 20 

picture is not partitioned into the basic encoding blocks on a right or lower boundary of the 

picture.  Thus, the partitioning may be performed after a basic encoding block having a 

block size supported according to the block split settings supported by the block split unit is 

reset.  In other words, one basic encoding block located on a boundary of the picture may be 

composed of at least one reset basic encoding block, and then the partitioning may be 25 

performed. 
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[271] Also, since the boundary of the picture may be composed of one or more basic 

encoding blocks, some scan orders such as z-scan may be applied to the basic encoding block 

located on the boundary of the picture.  For example, in the scan order shown in FIG. 11A, a 

128×64 block may be scanned first, and then four 32×16 blocks located at a lower side may 

be scanned from left to right. 5 

[272]

[273] 2.  Image size adjustment method 

[274] An image size adjustment method is a method of expanding the size of an image 

when the size of a picture is not an integral multiple of the size of the basic encoding block. 

[275]10 

[276] FIGS. 13A and 13B show a first example diagram illustrating an image size 

adjustment method according to an embodiment of the present invention. 

[277] Referring to FIG. 13A, when the picture has a size of 832×576 and the basic 

encoding block has a size of 128×128, a length of 64 may be left on the right boundary and 

the lower boundary of the picture.  In this case, the size of the picture may be horizontally 15 

and vertically expanded or adjusted by a length of 64. 

[278] Referring to FIG. 13b, the expanded size of the picture may have a size of 896×640, 

and the expanded picture may be partitioned into 35 128×128 basic encoding blocks. 

[279] The image size adjustment method will be described in more detail.  The picture 

expansion may be performed such that the expanded size of the picture is the minimum 20 

integral multiple of the basic encoding block.  Referring to FIG. 11A, since the horizontal 

length of the picture is 832, a length that is greater than the horizontal length of the picture 

and that is an integral multiple of the basic encoding block may include 896, 1024, and the 

like.  Among the lengths, the minimum length is 986, and thus the horizontal length of the 

picture may be expanded to 896.  Also, since the vertical length of the picture is 576, a 25 

length that is greater than the vertical length of the picture and that is an integral multiple of 
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the basic encoding block may include 640, 768, and the like.  Among the lengths, the 

minimum length is 640, and thus the vertical length of the picture may be expanded to 640.  

However, a criterion for the picture expansion may be differently set, and thus a description 

thereof will be omitted. 

[280] Here, an expanded region may be filled with a predetermined pixel value or with a 5 

pixel value located on a boundary of the expanded region. 

[281] In an embodiment, when the expanded region is filled with a predetermined pixel 

value, the predetermined pixel value may be one value included in a pixel value range 

determined by a bit depth or one value included in a range of pixel values constituting an 

actual image. 10 

[282] Here, the pixel value range determined by the bit depth may be from the minimum 

value of 0 to the maximum value 2n-1 (here, n is the number of bits).  For example, when a 

median is used as the predetermined pixel value in the pixel value range determined by the bit 

depth and the number of bits is 10, the predetermined pixel value may be 512 in the range 

from 0 to 1023.  Also, in a range of pixel values constituting an actual image, a median may 15 

be used as the predetermined pixel value.  For example, when the range of pixel values 

constituting an actual image range from the minimum value x to the maximum value y, a 

median in the range from x to y may be used as the predetermined pixel value.  A method of 

selecting the above-described predetermined pixel value is one example, and thus the present 

invention is not limited thereto. 20 

[283] In another embodiment, when the expanded region is filled with the pixel values 

located on the boundary of the region, pixels located on a right boundary and a lower 

boundary of the image may be used.  In other words, a region expanded from the right 

boundary of the image may be filled with pixels obtained by horizontally copying the pixels 

located on the right boundary of the image, and a region expanded from the lower boundary 25 

of the image may be filled with pixels obtained by vertically copying the pixels located on the 
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lower boundary of the image.  A region expanded from the lower right boundary of the 

image may be filled with pixels obtained by diagonally copying the pixels located on the 

lower right boundary of the image. 

[284] Also, for some images, such as a 360 degree image, data of the expanded region may 

be acquired from a region having continuity (or correlation) in a three-dimensional (3D) 5 

space (e.g., a sphere).  For example, when a region expanded to the right of the image is 

filled in a protection format such as Equirectangular Projection, the expanded region may be 

filled with pixel values located to the left of the image.  Due to settings for placing a 3D 

image in a two-dimensional (2D) space, this is located on an image boundary (i.e., in the 2D 

space), but may actually be an example in which data with correlation is present in the image. 10 

[285] The data filling method may correspond to a method of expanding an image, except 

for a 360 degree image, by filling an expanded region with unnecessary data and then 

performing encoding/decoding. 

[286]

[287] FIG. 14 is a second example diagram illustrating an image size adjustment method 15 

according to an embodiment of the present invention. 

[288] The expanded region of the image may be determined depending on the size of the 

image and the size of the basic encoding block, and a ratio of the expanded region to the 

basic encoding block located on the boundary of the image is smaller than or larger than a 

ratio of a region including an actual image to the basic encoding block. 20 

[289] Referring to FIG. 14, when the size of the basic encoding block is 64×64 and the size 

of the picture is not an integral multiple of the size of the basic encoding block, the picture 

may be expanded from the right boundary by a horizontal length of 10 and from the lower 

boundary by a horizontal length of 52.  In other words, the region expanded from the right 

boundary may be smaller than a region of the existing image located in the basic encoding 25 

block, and the region expanded from the lower boundary may be larger than a region of the 
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existing image located in the basic encoding block. 

[290] Thus, the basic encoding block including the right boundary of the picture has a 

relative small expanded region and thus may have a small reduction in encoding/decoding 

performance while the basic encoding block including the lower boundary of the picture has a 

relative large expanded region and thus may have a large reduction in encoding/decoding 5 

performance. 

[291] In order to solve this problem, a method of borrowing one of the blocks supported 

by the block split unit or a method of minimizing expanded data may be used.  The method 

of borrowing one of the blocks supported by the block split unit has been described above.  

Therefore, the method of minimizing the expanded data will be described below. 10 

[292] In an embodiment, it is assumed that a split based on a single tree such as a quad tree 

may be supported for the basic encoding block, the minimum block may be 8×8, and 64×64, 

32×32, 16×16, and 8×8 square blocks may be borrowed through the block split unit.  It is 

also assumed that the boundary portion of the picture may be extended in accordance with 

one of the blocks according to the encoding/decoding settings and thus the basic encoding 15 

block may be (re)set or (re)adjusted.  Here, the encoding/decoding settings may be the same 

as those of a minimum number of blocks, a block having a smaller difference in size, and the 

like among blocks with sizes greater than the left size.  However, the present invention is 

not limited thereto. 

[293] Referring to FIG. 14, a length of 54 may be left on the right boundary of the picture, 20 

and a block located on the right boundary may have a size of 54×64.  Here, the block 

located on the right boundary may be expanded from the right boundary by a length of 10 in 

order to borrow a 64×64 block, which has a small difference in size from the block located on 

the right boundary, from among the candidate blocks capable of being supported by the block 

split unit.  Accordingly, the expanded region of 64×64 may be composed of one adjusted 25 

basic encoding 64×64 block, but the size of the adjusted basic encoding block is the same of 
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the basic encoding block before the adjustment.  Accordingly, this case may be the same as 

a case in which the size of the picture is expanded in accordance with an integral multiple of 

the size of the basic encoding block. 

[294] A length of 12 may be left on the lower boundary of the picture, and a block located 

on the lower boundary may have a size of 64×12.  Here, the block located on the lower 5 

boundary may be expanded from the lower boundary by a length of 4 in order to borrow a 

16×16 block, which has a small difference in size from the block located on the lower 

boundary, from among the candidate blocks capable of being supported by the block split unit.  

Accordingly, the expanded region (with a size of 64×16) may be composed of four adjusted 

basic encoding blocks (with a size of 16×16). 10 

[295] In another embodiment, it is assumed that splits based on multiple trees such as a 

quad tree and a binary tree are supported for the basic encoding block and rectangular blocks 

such as 64×32, 32×64, 64×16, 16×64, 64×8, 8×64, 32×16, 16×32, 32×8, 8×32, 16×8, and 

8×16 as well as 64×64, 32×32, 16×16, and 8×8 square blocks may be borrowed through the 

block split unit. 15 

[296] A length of 54 may be left on the right boundary of the picture, and a block located 

on the right boundary may have a size of 54×64.  Here, the block located on the right 

boundary may be expanded from the right boundary by a length of 10 in order to borrow a 

64×64 block, which has the minimum difference, from among candidate blocks having a 

horizontal length of 64 (64×64, 64×32, 64×16, and 64×8 blocks), which has a small 20 

difference from the horizontal length of the block located on the right boundary. 

[297] A length of 12 may be left on the lower boundary of the picture, and a block located 

on the lower boundary may have a size of 64×12.  Here, the block located on the lower 

boundary may be expanded from the lower boundary by a length of 4 in order to borrow a 

64×16 block, which has the minimum difference, from among candidate blocks having a 25 

vertical length of 16 (64×16, 32×16, 16×16, and 8×16 blocks), which has a small difference 
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in size from the block located on the right boundary.  Accordingly, the expanded region 

(with a size of 64×16) may be composed of one adjusted basic encoding block (with a size of 

64×16). 

[298] In other words, the picture may be expanded in order to borrow a candidate block 

with a small difference in size on the basis of a remaining length according to a difference 5 

between the integral multiple of the basic encoding block and the size of the picture, and the 

basic encoding block may be (re)set or (re)adjusted depending on the size of the candidate 

block having a difference in size. 

[299] The image size adjustment method may be similar to the basic encoding block 

adjustment method in that the basic encoding block can be adjusted, but is different from the 10 

basic encoding block adjustment method in that the basic encoding block need not be 

adjusted by expanding the size of the image and only the first adjustment can be performed 

although the basic encoding block is adjusted. 

[300] Also, the basic encoding block adjustment method may perform encoding/decoding 

on the existing image data and may not require generation of information (size and split 15 

information of a readjusted block, etc.) regarding the basic encoding block of the picture.  In 

other words, a process of encoding/decoding unnecessary data may not be required.  

However, in the basic encoding block adjustment method, a variable basic encoding block is 

configured on the boundary of the picture.  Thus, exceptional processing is required.  As a 

result, the uniformity of the encoding/decoding structure deteriorates. 20 

[301] On the other hand, the image size adjustment method may maintain the uniformity 

of the encoding/decoding structure when the picture is expanded to an integral multiple of the 

basic encoding block.  However, unnecessary data generated during the expanding process 

should be encoded/decoded, which may cause a reduction in encoding performance. 

[302]25 

[303] FIG. 15 is a flowchart showing a method of encoding an image by adjusting the size 
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of the image according to an embodiment of the present invention. 

[304] Referring to FIG. 15, the image encoding apparatus for adjusting an image size 

according to an embodiment of the present invention may set size information of a picture 

and size information and block split information of a basic encoding block (S1510) and may 

expand the size of the picture in accordance with a reset basic encoding block on the basis of 5 

the block split information or the integral multiple of the basic encoding block (S1520).  

Also, the image encoding apparatus may partition the expanded picture into basic encoding 

blocks or reset basic encoding blocks depending on a block location (S1530), may encode the 

basic encoding blocks in a block scan order (S1540), and may transmit a bitstream 

corresponding to encoding to an image decoding apparatus. 10 

[305] Also, the image decoding apparatus according to an embodiment of the present 

invention may operate corresponding to the above-described image encoding apparatus.  In 

other words, the image decoding apparatus may restore the size information of the picture 

and the size information and the block split information of the basic encoding block on the 

basis of the bitstream received from the image encoding apparatus and may expand the size 15 

of the picture in accordance with the reset basic encoding block on the basis of the block split 

information or the integral multiple of the size of the basic encoding block.  Also, the image 

decoding apparatus may partition the expanded picture into the basic encoding blocks or the 

reset basic encoding blocks and may decode the basic encoding blocks in the block scan order. 

[306] Here, the expansion of the picture may be performed in some directions, such as to 20 

the right of or downward from the picture, in accordance with the integral multiple of the 

basic encoding block or in accordance with a block size supported according to block split 

settings supported by the block split unit. 

[307] Also, the scan order has been described as being reset according to the number of 

basic encoding blocks.  However, the scan order may not be changed because the number of 25 

blocks is not changed, that is, one block, even though the basic encoding block is reset. 
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[308]

[309] 3.  Adaptive image data processing method 

[310] The adaptive image data processing method is a method of expanding the size of the 

image and adaptively processing image encoding/decoding data of the expanded region on 

the basis of the region of the existing image when the size of the picture is not an integral 5 

multiple of the size of the basic encoding block.  In other words, the adaptive image data 

processing method is a method of explicitly processing the image encoding/decoding data 

based on the region of the existing image and implicitly processing image encoding/decoding 

data based on the expanded region. 

[311]10 

[312] FIGS. 16A to 16D show an example diagram for illustrating an adaptive image data 

processing method according to an embodiment of the present invention. 

[313] Referring to FIG. 16A, it is assumed that the picture has a size of 392×272 and the 

basic encoding block has a size of 64×64.  Thus, the picture may have a remaining 

horizontal length of 8 on the right boundary and a remaining vertical length of 16 on the 15 

lower boundary and may be horizontally expanded by 56 and vertically expanded by 48.  

The expanded picture may have a size of 448×320 and may be an integral multiple of the size 

of the basic encoding block. 

[314] A method of explicitly and implicitly processing split information generated to 

acquire an optical split form from the basic encoding block according to the split settings will 20 

be described below. 

[315] For convenience of description, each process to be described below may be 

represented with an ordering number in parentheses of the block, and a number following "-" 

along with the ordering number in the parentheses may refer to the location of a block in 

which a corresponding process is performed.  Here, the number denoting the location of the 25 

block may include indices 1, 2, 3, and 4 allocated in a z scan order (an order of upper left, 
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upper right, lower left, and lower right) when four blocks are acquired according to a quad 

tree-based split and may include indices 1 and 2 allocated in a vertical or horizontal order 

when two blocks are acquired according to a binary tree-based split.  For example, when 

four blocks are acquired according to the quad tree-based split, (2-1) may refer to a second 

process and may denote that the process is performed by an upper left block among the four 5 

blocks. 

[316] Referring to FIG. 16B, an actual image may be a hatched region (with a size of 

8×16) on the upper left of the block, and the remaining region other than the hatched region 

in the 64×64 block may be an expanded region and may refer to a padded region when the 

hatched region is filled through outer pixel padding.  Here, it is assumed that a split based 10 

on a single tree such as a quad tree may be supported for the basic encoding block, and 64×64, 

32×32, 16×16, and 8×8 blocks may be acquired through the block split unit when the 

minimum block has a size of 8×8. 

[317] The actual image may be composed of two 8×8 blocks among the blocks capable of 

being supported by the block split unit, and block split information may be adaptively 15 

configured according to the following process. 

[318] A first process is to acquire candidates by splitting a 64×64 block (1).  Here, 64×64 

and 32×32 blocks may be acquirable, but an unconditional split should be performed in order 

to acquire a block including only actual image data.  Thus, the 64×64 block, which includes 

the padded data, may be excluded from the candidates.  Accordingly, only 32×32 blocks 20 

may be candidates.  Here, the split information may indicate 1 or 0 depending on the 

presence of the split, but one 32×32 block is a candidate.  Thus, the unconditional split 

should be performed.  Accordingly, the split information may be explicitly or implicitly 

processed depending on the value. 

[319] A second process is to acquire candidates by splitting an upper left block (2-1), an 25 

upper right block (2-2), a lower left block (2-3), and a lower right block (2-4), which have a 
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size of 32×32.  Here, 32×32 and 16×16 blocks are acquirable from each block.  However, 

for the upper left block (2-1), only the 16×16 block may be a candidate for the same reason as 

in the first process.  Also, for the upper right block (2-2), the lower left block (2-3), and the 

lower right block (2-4), only the 32×32 block may be a candidate, because only a padded 

region is included and thus an additional split is meaningless.  Accordingly, since only one 5 

candidate is present for each block, the split information may be implicitly processed. 

[320] A third process is to acquire candidates by splitting an upper left block (3-1), an 

upper right block (3-2), a lower left block (3-3), and a lower right block (3-4), which have a 

size of 16×16.  Here, 16×16 and 8×8 blocks are acquirable from each block.  However, for 

the upper left block (3-1), only the 8×8 block may be a candidate for the same reason as in 10 

the first process and the second process.  For the upper right block (3-2), the lower left block 

(3-3), and the lower right block (3-4), only the 16×16 block may be a candidate for the same 

reason as the upper right block (2-2), the lower left block (2-3), and the lower right block (2-

4) of the second process.  Accordingly, since only one candidate is present for each block, 

the split information may be implicitly processed. 15 

[321] A fourth process is to acquire four 8×8 blocks by splitting the upper left block (301) 

of the third process.  A block including actual image data, which has a size of 8×16, is 

greater than blocks obtained by splitting the upper left block (3-1), which have a size of 8×8, 

but may be composed of upper left and lower left 8×8 blocks.  Thus, an additional split may 

not be performed. 20 

[322] The split information generated during the above first to fourth processes may be 

expressed as (8×8): 1-1-1-0-0-0-0-0-0 and may indicate information regarding the first 

process, the upper left block of the second process, the upper left block of the third process, 

the upper right block of the third process, the lower left block of the third process, the lower 

right block of the third process, the upper right block of the second process, the lower left 25 

block of the second process, and the lower right block of the second process in sequence.  
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Here, 1 and 0 of the split information may be a syntax element indicating the presence of the 

split according to the quad tree-based split. 

[323] However, the split information generated during the above first to fourth processes 

may be implicitly processed.  Accordingly, when adaptive encoding/decoding data is 

processed on the basis of the actual image data, there is no process of explicitly processing 5 

the data, and thus the split information may not be present.  This may correspond to a case 

in which an optimal split form may be checked without generation and restoration of the split 

information. 

[324] Referring to FIG. 16C, an actual image may be a hatched region (with a size of 

64×16) on the upper of the block, and the remaining region other than the hatched region in 10 

the 64×64 block may be an expanded region and may refer to a padded region when the 

hatched region is filled through outer pixel padding.  Here, it is assumed that a split based 

on a single tree such as a binary tree may be supported for the basic encoding block, and 

64×64, 64×32, 32×64, 64×16, 16×64, 32×32, 64×8, 8×64, 32×16, and 16×32 blocks may be 

acquired through the block split unit when the minimum block has a side length of 8 and the 15 

maximum split depth is 3.  Here, the block split information may be adaptively configured 

according to the following process. 

[325] A first process is to acquire candidates by splitting a 64×64 block (1).  Here, a split 

depth may increase from 0 to 1, and 64×64, 64×32, and 32×64 blocks may be acquirable, but 

an unconditional split should be performed in order to acquire a block including only actual 20 

image data.  Thus, the 64×64 block, which includes the padded data, may be excluded from 

the candidates.  Also, the 32×64 block may be excluded from the candidates because an 

additional split, such as a horizontal split of each block, is required in subsequent steps in 

order to acquire a block including only the actual image data.  In other words, since the 

number of splits increases, the 32×64 block may be excluded from the candidates.  25 

Accordingly, only the 64×32 block may be included in the candidates, and only one candidate 
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is present for each block.  Thus, the split information may be implicitly processed. 

[326] A second process is to acquire candidates by splitting an upper block (2-1) and a 

lower block (2-2), which have a size of 64×32.  Here, the split depth may increase from 1 to 

2, and 64×32, 64×16, and 32×32 blocks are acquirable from each block.  However, for the 

upper block (2-1), only the 64×16 block may be a candidate because the 64×32 and 32×32 5 

blocks may be excluded from the candidates for the same reason as in the first process.  

Also, for the lower block (2-2), only the 64×32 block may be a candidate because only a 

padded region is included and thus an additional split is meaningless.  Accordingly, since 

only one candidate is present for each block, the split information may be implicitly 

processed. 10 

[327] A third process is to acquire candidates by splitting an upper block (3-1) and a lower 

block (3-2), which have a size of 64×16.  Here, the split depth may increase from 2 to 3, and 

64×16, 64×8, and 32×16 blocks are acquirable from each block.  However, for the upper 

block (3-1), one of the 64×16, 64×8, and 32×16 blocks may be determined as an optimal split 

form because a block including only actual image data is acquired.  Also, for the lower 15 

block (3-2), only the 64×16 block may be a candidate because only a padded region is 

included and thus an additional split is meaningless. 

[328] A fourth process is to acquire candidates by splitting the upper block (3-1) of the 

third process.  However, the optimal split form of the upper block (3-1) of the third process 

is determined, and the side length, the split depth, and the like reach the minimum block 20 

conditions.  Thus, an additional split may not be performed. 

[329] The split information generated during the above first to fourth processes may be 

expressed as (64×16): 1-0-1-0-0-0-0 when the 64×16 block is determined as the optimal split 

form, (64×8): 1-0-1-0-1-0-0-0 when the 64×8 block is determined as the optimal split form, 

and (32×16): 1-0-1-0-1-1-0-0 when the 32×16 block is determined as the optimal split form.  25 

Here, the split information may be information regarding the first process, the upper block of 
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the second process, the upper block of the third process, the lower block of the third process, 

and the lower block of the second process in sequence. 

[330] In detail, the split information may include two syntax elements indicating split 

presence and a split direction in the first process, two syntax elements indicating split 

presence and a split direction in the upper block of the second process, two syntax elements 5 

indicating split presence and a split direction in the upper block of the third process, one 

syntax element indicating split presence in the lower block of the third process, and one 

syntax element indicating split presence in the lower block of the second process.  When the 

syntax element regarding the presence of the split is 0, a split is not performed.  When the 

syntax element regarding the presence of the split is 1, a split is performed.  When the 10 

syntax element regarding the split direction is 0, the split direction may indicate a horizontal 

direction.  When the syntax element regarding the split direction is 1, the split direction may 

indicate a vertical direction. 

[331] However, among the split information generated during the above first to fourth 

processes, the upper block of the third process may be explicitly processed, and the other 15 

blocks may be implicitly processed.  Accordingly, when adaptive encoding/decoding data is 

processed on the basis of the actual image data, the split information may be expressed as 

(64×16): 0 when the 64×16 block is determined as the optimal split form, (64×8): 1-0 when 

the 64×8 block is determined as the optimal split form, and (32×16): 1-1 when the 32×16 

block is determined as the optimal split form. 20 

[332] In other words, by using the split information that is generated in the upper block of 

the third process and explicitly processed, other than the split information that is implicitly 

processed, the optimal split form may be checked in the basic encoding block.  However, a 

case in which some of the split information is implicitly processed has been described above, 

but when 64×16 satisfies the minimum block conditions according to the block split settings, 25 

all the split information may be implicitly processed. 
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[333] Referring to FIG. 16D, an actual image may be a hatched region (with a size of 

8×64) to the left of the block, and the remaining region other than the hatched region in the 

64×64 block may be an expanded region and may refer to a padded region when the hatched 

region is filled through outer pixel padding.  Here, splits based on multiple trees such as a 

quad tree and a binary tree may be supported for the basic encoding block.  For split settings 5 

of the quad tree, the maximum block may have the same size, which is 64×64, as the size of 

the basic encoding block, and the minimum block may have a size of 16×16.  For split 

settings of the binary tree, the maximum block may have a size of 32×32, the minimum block 

may have a side length of 4, and the maximum split depth may be 3.  In addition, it is 

assumed that the tree splits may be performed according to priorities (e.g., the quad tree-10 

based split takes precedence over the binary tree-based split) when ranges generated by the 

tree splits overlap each other and that 64×64, 32×32, 32×16, 16×32, 32×8, 8×32, 16×16, 

32×4, 4×32, 16×8, and 8×16 blocks may be acquired through the block split unit.  Here, the 

block split information may be adaptively configured according to the following process. 

[334] A first process is to acquire candidates by splitting a 64×64 block (1).  Here, 64×64 15 

and 32×32 blocks may be acquirable, but an unconditional split should be performed in order 

to acquire a block including only actual image data.  Thus, the 64×64 block, which includes 

the padded data, may be excluded from the candidates.  In the existing case, split 

information such as information regarding the presence of the quad tree-based split, the 

presence of the binary tree-based split, and the direction of the binary tree-based split may be 20 

generated.  However, according to an embodiment, only one candidate according to the 

quad tree-based split may be supported, and thus the split information may be implicitly 

processed. 

[335] A second process is to acquire candidates by splitting an upper left block (2-1), an 

upper right block (2-2), a lower left block (2-3), and a lower right block (2-4), which have a 25 

size of 32×32.  Here, 32×32 and 16×16 blocks may be acquirable from each block when the 
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quad tree-based split is performed, 32×16 and 16×32 blocks may be acquirable from each 

block, and the split depth increases from 0 to 1 when the binary tree-based split is performed. 

[336] For the upper lift block (2-1) and the lower left block (2-3), the 32×32 block among 

the candidate blocks should be unconditionally split and thus may be excluded from a group 

of the candidates, and also the 32×16 and 16×16 blocks may require an additional split such 5 

as a vertical split of each block in subsequent steps in order to acquire a block including 

actual image data and may be excluded from the group of the candidates.  Here, the size of 

the block including the actual image data may be 8×64.  However, the quad tree-based split 

is performed in the first process, and thus a size of 8×32 may be regarded as the size of the 

block including the actual image data.  Accordingly, only one 16×32 block may be present 10 

as a candidate for each block.  However, the 16×32 block requires an additional split in 

subsequent steps, but a smaller number of splits are performed to reach the block including 

the actual image data compared to the other candidate blocks.  Thus, the 16×32 block may 

be an optimal candidate. 

[337] According to split information for acquiring the optimal candidate (i.e., the 16×32 15 

block), a quad tree-based split having a higher priority among the splits based on multiple 

trees is not performed, and a binary tree-based split having the next higher priority is 

performed.  The split may have a vertical direction.  Here, the split information includes 

split direction information and split presence information in the binary tree-based split.  

However, when the quad tree-based split and the binary tree-based split overlap each other, 20 

the quad tree-based split having a higher priority has a 32×32 block as a candidate, and thus 

the binary tree may not require the 32×32 block to be supported as a candidate.  In other 

words, when the quad tree-based split and the binary tree-based split overlap each other, the 

split presence information for the binary tree-based split may be excluded from the split 

information, and only the split direction information may be included in the split information.  25 

Accordingly, since only one optimal candidate is present, the split information may be 
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implicitly processed. 

[338] The upper right block (2-2) and the lower right block (2-4) include only a padded 

region.  Thus, an additional split is meaningless, and only the 32×32 block may be a 

candidate.  Accordingly, since only one candidate is present, the split information may be 

implicitly processed. 5 

[339] The third process is to acquire candidates by splitting a left block (3-1-1) and a right 

block (3-1-2), which has a size of 16×32 and which is acquired from the upper left block (2-

1) and by splitting a left block (3-2-1) and a right block (3-2-2) which has a size of 16×32 and 

which is acquired from the lower left block (2-3).  Here, the split depth may increase from 1 

to 2, and the 16×32, 16×16, and 8×32 blocks may be acquirable from each block. 10 

[340] For the left block (3-1-1), the 16×32 and 16×16 blocks may be excluded from the 

candidate group for the same reason as that of the upper left block (2-1) of the second process, 

and only the 8×32 block may be a candidate.  Here, conventionally, the split information 

includes split presence information and split direction information in the binary tree-based 

split, but two vertical splits are unconditionally performed.  Thus, the split information may 15 

be implicitly processed.  The 8×32 block acquired through the above-described process may 

be a block including only the actual image data. 

[341] The right block (3-1-2) includes only a padded region.  Thus, an additional split is 

meaningless, and only the 16×32 block may be a candidate.  Accordingly, since only one 

candidate is present, the split information may be implicitly processed. 20 

[342] For the left block (3-2-1), the split information may be implicitly processed through 

the same process as that of the left block (3-1-1), and the acquired 8×32 block may be a block 

including only the actual image data. 

[343] The right block (3-2-2) includes only a padded region.  Thus, an additional split is 

meaningless, and only the 16×32 block may be a candidate.  Accordingly, since only one 25 

candidate is present, the split information may be implicitly processed. 
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[344] A fourth process is to acquire candidates by splitting a left block (4-1-1) and a right 

block (4-1-2), which have a size of 8×32 and which is acquired from the left block (3-1-1) 

and splitting a left block (4-2-1) and a right block (4-2-2) which have a size of 8×32 and is 

acquired from the left block (3-2-1).  Here, the split depth may increase from 2 to 3, and 

8×32, 8×16, and 4×32 blocks may be acquirable from each block.  However, for the left 5 

block (4-1-1) and the left block (4-2-1), one of the 8×32, 8×8, and 4×32 blocks may be 

determined as an optimal split form because a block including only actual image data is 

acquired.  Also, for the right block (4-1-2) and the right block (4-2-2), only the 8×32 block 

may be a candidate because only a padded region is included and thus an additional split is 

meaningless.  Here, for the left block (4-1-1) and the left block (4-2-1), the split information 10 

may be explicitly processed according to the determination of the optimal split form.  For 

the right block (4-1-2) and the right block (4-2-2), the split information may be implicitly 

processed because only one candidate is present. 

[345] The split information generated during the above first to fourth processes may be 

expressed as (8×32): 1-0-1-1-1-0-0-0-0-0-1-1-1-0-0-0-0 when the 8×32 block is determined 15 

as the optimal split form, (8×16): 1-0-1-1-1-1-0-0-0-0-0-1-1-1-0-0-0-0 when the 8×16 block 

is determined as the optimal split form, and (4×32): 1-0-1-1-1-1-1-0-0-0-0-1-1-1-0-0-0-0 

when the 4×32 block is determined as the optimal split form.  Here, the split information 

may be information regarding the first process, the upper left block (2-1) of the second 

process, the left block (3-1-1) of the third process, the left block (4-1-1) of the fourth process, 20 

the right block (4-1-2) of the fourth process, the right block (3-1-2) of the third process, the 

upper right block (2-2) of the second process, the lower left block (2-3) of the second process, 

the left block (3-2-1) of the third process, the left block (4-2-1) of the fourth process, the right 

block (4-2-2) of the fourth process, the right block (3-2-2) of the third process, and the lower 

right block (2-4) of the second process in sequence. 25 

[346] In detail, the split information may include one syntax element indicating split 
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presence in the first process, two syntax elements indicating split presence and a split 

direction in the upper left block (2-1) of the second process, two syntax elements indicating 

split presence and a split direction in the left block (3-1-1) of the third process, one syntax 

element indicating split presence in the left block (4-1-1) of the fourth process, one syntax 

element indicating split presence in the left block (4-1-2) of the fourth process, one syntax 5 

element indicating split presence in the right block (3-1-2) of the third process, one syntax 

element indicating split presence in the upper right block (2-2) of the second process, two 

syntax elements indicating split presence and a split direction in the left block (3-2-1) of the 

third process, one syntax element indicating split presence in the left block (4-2-1) of the 

fourth process, one syntax element indicating split presence in the left block (4-2-2) of the 10 

fourth process, one syntax element indicating split presence in the right block (3-2-2) of the 

third process, and one syntax element indicating split presence in the lower right block (2-4) 

of the second process.  When the syntax element regarding the presence of the split is 0, a 

split is not performed.  When the syntax element regarding the presence of the split is 1, a 

split is performed.  When the syntax element regarding the split direction is 0, the split 15 

direction may indicate a horizontal direction.  When the syntax element regarding the split 

direction is 1, the split direction may indicate a vertical direction. 

[347] However, among the split information generated during the above first to fourth 

processes, the left blocks (4-1-1 and 4-2-1) of the fourth process may be explicitly processed, 

and the other blocks may be implicitly processed.  Accordingly, when adaptive 20 

encoding/decoding data is processed on the basis of the actual image data, the split 

information may be expressed as (8×32): 0-0 when the 8×32 block is determined as the 

optimal split form, (8×16): 1-0-0 when the 8×16 block is determined as the optimal split form, 

and (4×32): 1-1-1 when the 4×32 block is determined as the optimal split form. 

[348] In other words, by using the split information that is generated in the left blocks (4-25 

1-1 and 4-2-1) of the fourth process and explicitly processed, other than the split information 
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that is implicitly processed, the optimal split form may be checked in the basic encoding 

block. 

[349] A case in which the adaptive image data processing method is differently applied 

will be described below. 

[350]5 

[351] 4-1.  Adaptive image data processing method 1 according to a plurality of split 

methods 

[352]

[353] FIGS. 17A to 17F show a first example diagram illustrating an adaptive image data 

processing method using a plurality of split methods according to an embodiment of the 10 

present invention. 

[354] The quad tree-based split and the binary tree-based split will be described again.  

The quad tree-based split may refer to a tree-based split with non-directionality and a split in 

which a plurality of acquired sub-blocks do not have specific directionality, and the binary 

tree-based split may refer to a tree-based split with directionality and a split in which a 15 

plurality of acquired sub-blocks have specific directionality such as a horizontal or vertical 

direction.  Accordingly, for the binary tree, information regarding the split direction may be 

additionally generated for the split information. 

[355] Splits based on multiple trees may refer to a scheme in which both of the quad tree-

based split and the binary tree-based split are supported.  However, splits based on other 20 

trees may be supported, and thus the present invention is not limited thereto. 

[356] Here, the splits based on multiple trees may be supported for a 64×64 block.  In 

split settings for the quad tree, the maximum block may have the same size, which is 64×64, 

as the basic encoding block and the minimum block may have a size of 16×16.  In split 

settings for the binary tree, the maximum block may have a size of 32×32, the minimum 25 

block may have a side length of 4, and the maximum split depth may be 3.  Also, a priority 
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may be present for each tree-based split.  The quad tree-based split may have a higher 

priority when the quad tree-based split and the binary tree-based split overlap with each other, 

but the present invention is not limited thereto. 

[357] Referring to FIG. 17A, actual image data in a block may be a hatched region (with a 

size of 32×16).  First, the quad tree-based split may be performed on a block (1), and thus 5 

four 32×32 blocks may be acquired.  Also, the binary tree-based split may be performed on 

an upper left block (2), which is one of the four 32×32 blocks, and thus two 32×16 blocks 

may be acquired.  Here, an upper block (3), which is one of the two 32×16 blocks, may 

include only actual image data, and the split information may be implicitly processed as 

described above.  In other words, the split information may be adaptively processed. 10 

[358] Referring to FIG. 17B, actual image data in a block may be a hatched region (with a 

size of 8×8).  First, the quad tree-based split may be performed on a block (1), and thus four 

32×32 blocks may be acquired.  Also, the quad tree-based split may be performed on an 

upper left block (2), which is one of the four 32×32 blocks, and thus four 16×16 blocks may 

be acquired.  The binary tree-based split may be vertically performed on an upper left block 15 

(3), which is one of the four 16×16 blocks, and thus two 8×16 blocks may be acquired.  

Also, the binary tree-based split may be horizontally performed on a left block (4), which is 

one of the two 8×16 blocks, and thus two 8×8 blocks may be acquired.  Here, an upper 

block (5), which is one of the two 8×8 blocks, may include only actual image data, and the 

split information may be implicitly processed as described above.  In other words, the split 20 

information may be adaptively processed. 

[359] Referring to FIG. 17C, actual image data in a block may be a hatched region (with a 

size of 8×8), as shown in FIG. 17B.  First, the quad tree-based split may be performed on a 

block (1), and thus four 32×32 blocks may be acquired.  Also, the quad tree-based split may 

be performed on an upper left block (2), which is one of the four 32×32 blocks, and thus four 25 

16×16 blocks may be acquired.  The quad tree-based split may be performed on an upper 
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left block (3), which is one of the four 16×16 blocks, and thus four 8×8 blocks may be 

acquired.  Here, an upper left block (4), which is one of the four 8×8 blocks, may include 

only actual image data, and the split information may be implicitly processed as described 

above.  In other words, the split information may be adaptively processed. 

[360] Referring to FIGS. 17B and 17C, the two blocks may have the same actual image 5 

data region.  However, in order to acquire the block (5), two binary tree splits may be 

performed on the block (3) in FIG. 17B, and one quad tree split may be performed on the 

block (3) in FIG. 17C.  Accordingly, the case of FIG. 17C may be more efficient considering 

the number of splits. 

[361] However, since the minimum block of the quad tree-based split has a size of 16×16, 10 

the last quad tree-based split in FIG. 14c may be restricted.  In other words, the quad tree-

based split cannot be performed on a corresponding block, and only the binary tree-based 

split may be performed. 

[362] In order to solve such a problem, block split settings for a basic encoding block 

belonging to a boundary of the picture may be exceptionally set to be different from block 15 

split settings for a basic encoding block inside the picture.  For example, the quad tree-based 

split may be allowed for a basic encoding block located on a lower right boundary of the 

picture when horizontal and vertical lengths of the region including the actual image data do 

not exceed 1/2 of horizontal and vertical lengths of the block before the split. 

[363] According to the above-described exceptional block split settings, in the block 20 

shown in FIG. 17C, the region including the actual image data has a size of 8×8 and the block 

before the split has a size of 16×16.  In this case, the size of the region including the actual 

image data does not exceed 1/2 of the size of the block before the split, and thus the quad 

tree-based split may be third performed.  In other words, FIG. 17C may show a case in 

which the size of the minimum block of the quad tree is changed to 8×8 in some block split 25 

settings. 
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[364] Referring to FIG. 17D, actual image data in a block may be a hatched region (with a 

size of 48×8).  First, the quad tree-based split may be performed on a block (1), and thus 

four 32×32 blocks may be acquired.  Here, since an upper left block (2-1) and an upper right 

block (2-2), each of which is one of the four 32×32 blocks, include actual image data, the 

upper left bock (2-1) and the upper right block (2-2) may be additionally and individually 5 

split. 

[365] Specifically, with respect to the additional splits of the two blocks, the binary tree-

based split may be horizontally performed on the upper left block (2-1), and thus two 32×16 

blocks may be acquired.  The binary tree-based split may be horizontally performed on an 

upper block (3-1), which is one of the two 32×16 blocks, and thus four 32×8 blocks may be 10 

acquired.  Here, an upper block (4-1), which is one of the 32×8 blocks, may include only 

actual image data. 

[366] The binary tree-based split may be horizontally performed on the upper right block 

(2-2), and thus two 32×16 blocks may be acquired.  The binary tree-based split may be 

vertically performed on an upper block (3-2), which is one of the two 32×16 blocks, and thus 15 

two 16×16 blocks may be acquired.  Also, the binary tree-based split may be horizontally 

performed on a left block (4), which is one of the two 16×16 blocks, and thus two 16×8 

blocks may be acquired.  Here, an upper block (5), which is one of the 16×8 blocks, may 

include only actual image data.  In other words, the number of splits of the block shown in 

FIG. 17D may increase in order to acquire a block including only actual image data, which 20 

may cause an increase in complexity. 

[367] Referring to FIG. 17E, actual image data in a block may be a hatched region (with a 

size of 48×8), as shown in FIG. 17D.  The binary tree-based split may be horizontally 

performed on a block (1), and thus two 64×32 blocks may be acquired.  The binary tree-

based split may be horizontally performed on an upper block (2-2), which is one of the two 25 

64×32 blocks, and thus two 64×16 blocks may be acquired.  The binary tree-based split may 
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be horizontally performed on an upper block (3), which is one of the two 64×16 blocks, and 

thus two 64×8 blocks may be acquired.  Even when a block including only actual image 

data is acquired, this process may be efficient because a smaller number of splits are required. 

[368] However, due to block split settings, only the quad tree-based split may be supported 

in an initial block split stage.  Thus, in an initial block, the binary tree-based split cannot be 5 

performed, and only the quad tree-based split may be allowed. 

[369] In order to solve such a problem, block split settings for a basic encoding block 

belonging to a boundary of the picture may be exceptionally set to be different from block 

split settings for a basic encoding block inside the picture.  For example, the binary tree-

based split may be allowed for a basic encoding block located on a lower right boundary of 10 

the picture when horizontal and vertical lengths of the region including the actual image data 

exceed 1/2 of horizontal and vertical lengths of the block before the split.  Here, the 

horizontal binary tree-based split may be allowed when the horizontal length exceeds 1/2, and 

the vertical binary tree-based split may be allowed when the vertical length exceeds 1/2.  

However, the above-described split settings may be applied in common to a tree-based split 15 

requiring a direction, such as a ternary tree and an asymmetric binary tree, and thus the 

present invention is not limited thereto. 

[370] According to the above-described exceptional block split settings, in the block 

shown in FIG. 17E, the region including the actual image data has a size of 48×8 and the 

block before the split has a size of 64×64.  In this case, the size of the region including the 20 

actual image data exceeds 1/2 of the size of the block before the split, and thus the binary 

tree-based split may be performed.  In other words, FIG. 17E may show a case in which the 

size of the maximum block of the binary tree is changed to 64×64 in some block split settings. 

[371] Here, when the horizontal and vertical lengths of the region including the actual 

image data exceed 1/2 of the horizontal and vertical lengths of the block before the split, the 25 

quad tree-based split may require a smaller number of splits than the binary tree-based split. 
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[372] The above-described block split settings may allow the quad tree-based split when 

both of the horizontal and vertical lengths of the region including the actual image data on the 

upper right boundary of the picture exceed 1/2 of the horizontal and vertical lengths of the 

block before the split and when both of the horizontal and vertical lengths of the region are 

less than or equal to 1/2 of the horizontal and vertical lengths of the block before the split and 5 

also may allow the horizontal or vertical binary tree-based split when only one of the 

horizontal and vertical lengths of the region exceeds 1/2 of a corresponding one of the 

horizontal and vertical lengths of the block before the split.  When the above-described 

block split settings do not allow the split, exceptional processing of the corresponding block 

settings (a change in some of the split settings) may be possible.  Accordingly, a flexible 10 

block split may be possible depending on the changed split settings. 

[373] The block split settings may allow the following splits on boundaries other than 

some boundaries.  The block split settings may allow the horizontal binary tree-based split 

regardless of the vertical length of the region including the actual image data on the lower 

boundary of the picture and may allow the vertical binary tree-based split regardless of the 15 

horizontal length of the region including the actual image data on the right boundary of the 

picture. 

[374] In other words, the quad tree-based or binary tree-based split may be possible on the 

lower right boundary of the picture.  Also, on the right boundary and the lower boundary of 

the picture, the binary tree-based split may be possible in a split direction parallel to the 20 

boundaries, and the quad tree-based split may also be possible.  However, the binary tree-

based split may be impossible in a split direction perpendicular to the boundaries.  The 

description of the present invention assumes that the block before the split includes a padded 

image in addition to actual image data.  Accordingly, the description cannot be applied when 

the block before the split includes only actual image data. 25 

[375] When the maximum block size of the binary tree-based split is 32×32, blocks 
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acquirable in accordance with minimum block size settings (a side length of 4 and a 

maximum split depth of 3) may have sizes of 32×32, 32×16, 16×32, 32×8, 8×32, 16×16, 

32×4, 4×32, 16×8, and 8×16.  However, as shown in FIG. 17E, when the maximum block 

size of the binary tree-based split is changed from 32×32 to 64×64, the acquirable blocks may 

have sizes of 64×64, 64×32, 32×64, 64×16, 16×64, 32×32, 64×8, 8×64, 32×16, and 16×32.  5 

Accordingly, some of the acquirable blocks in the existing block split settings cannot be 

acquired from the changed block split settings. 

[376] Here, different block split settings such as the side length of the minimum block or 

the maximum split depth, in addition to the size of the maximum block, may be changed.  

Thus, a block split may be performed on a basic encoding block on a boundary of the picture. 10 

[377] Referring to FIG. 17F, actual image data in a block may be a hatched region (with a 

size of 48×8), as shown in FIGS. 17D and 17E.  According to the above-described block 

split settings, the binary tree-based split may be horizontally performed on a block (1), and 

thus two 64×32 blocks may be acquired.  The binary tree-based split may be horizontally 

performed on an upper block (2-2), which is one of the two 64×32 blocks, and thus two 15 

64×16 blocks may be acquired.  The binary tree-based split may be horizontally performed 

on an upper block (3), which is one of the two 64×16 blocks, and thus two 64×8 blocks may 

be acquired.  Also, the binary tree-based split may be vertically performed on an upper 

block (4), which is one of the two 64×8 blocks, and thus two 32×8 blocks may be acquired.  

A left block, which is one of the two 32×8 blocks, may include only actual image data, and 20 

the binary tree-based split may be performed on a right block (5), which is the other of the 

two 32×8 blocks, and thus two 16×8 blocks may be acquired.  A left block (6), which is one 

of the two 16×8 blocks, may include only actual image data. 

[378] However, even when an exceptional case, such as the above-described block split 

settings, is considered, a split of less than the minimum size for encoding residual coefficients 25 

cannot be allowed.  For example, when the minimum size for encoding residual coefficients 
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is 4×4, a block which is smaller than a 4×4 block cannot be allowed.  However, the block 

may be allowed when horizontal and vertical lengths are greater than or equal to the 

horizontal and vertical lengths of the minimum size for encoding residual coefficients or 

when one of the horizontal and vertical lengths is shorter but a product between the 

horizontal length and the vertical length is greater than or equal to a product between the 5 

horizontal length and the vertical length of the minimum size for encoding residual 

coefficients because the other of the horizontal and vertical lengths is sufficiently long.  

Here, a flag for checking whether a residual coefficient is present (e.g., a coded block flag) or 

the like may be supported for the block. 

[379]10 

[380] 4-2.  Adaptive image data processing method 2 according to a plurality of split 

methods 

[381]

[382] FIGS. 18A to 18C show a second example diagram illustrating an adaptive image 

data processing method using a plurality of split methods according to an embodiment of the 15 

present invention. 

[383] Here, it is assumed that splits based on multiple trees such as a binary tree and a 

ternary tree may be supported for a block, the maximum block has a size of 64×64, the 

minimum block has a side length of 4, and the maximum split depth is 4.  A priority is not 

present for each tree-based split, and selection information regarding which tree-based split is 20 

to be selected may be generated. 

[384] Accordingly, split presence information, tree selection information, and split 

direction information may be sequentially generated as the split information.  Here, the split 

is not performed when the split presence information is 0 and is performed when the split 

presence information is 1.  When the tree selection information is 0, the tree selection 25 

information may indicate the binary tree-based split.  When the tree selection information is 
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1, the tree selection information may indicate the ternary tree-based split.  Also, when the 

split direction information is 0, the split direction information may indicate a horizontal 

direction.  When the split direction information is 1, the split direction information may 

indicate a vertical direction. 

[385] Also, it is assumed that the exceptional block split settings described in the above-5 

described adaptive image data processing method 1 according to the plurality of split 

methods may be applied to the adaptive image data processing method 2. 

[386] Referring to FIGS. 18A to 18C, a basic encoding block may have a size of 64×64, 

and actual image data may be a hatched region (with a size of 64×16).  Here, since the 

binary tree-based split and the ternary tree-based split may be performed on the block, blocks 10 

with sizes of 64×64, 64×32, 32×64, 64×16/64×32/64×16, and 16×64/32×64/16×64 are 

acquirable through one split. 

[387] Referring to FIG. 18A, the binary tree-based split may be horizontally performed on 

a block (1), and thus two 64×32 blocks may be acquired.  Here, the split depth may increase 

from 0 to 1, and the split information may be generated as 1-0-0 or may be implicitly 15 

processed.  The binary tree-based split may be horizontally performed on an upper block (2), 

which is one of the two 64×32 blocks, and thus two 64×16 blocks may be acquired.  Here, 

the split depth may increase from 1 to 2, and the split information may be generated as 1-0-0 

or may be implicitly processed.  An upper block (3), which is one of the two 64×16 blocks, 

includes only actual image data, and thus an optimal split form may be determined through an 20 

additional split.  However, it is assumed that this region is not additionally split as shown in 

FIGS. 18B and 18c as well as this example. 

[388] The split information generated during the above split process may be expressed as 

(64×16): 1-0-0-1-0-0-0-0-0.  However, split information corresponding to the upper block 

(3), which is one of the two 64×16 blocks and includes actual image data, may be explicitly 25 

processed, and split information corresponding to the other blocks, which include only a 
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padded region, may be implicitly processed.  Accordingly, when adaptive 

encoding/decoding data is processed on the basis of the actual image data, the split 

information may be 0 depending on an explicitly processing process.  Here, 0 may denote 

split presence information of split information that is third generated. 

[389] Referring to FIG. 18B, the ternary tree-based split may be horizontally performed on 5 

a block (1), and thus two 64×16 blocks and one 64×32 block may be acquired.  Here, the 

split depth may increase from 0 to 1, and the split information may be generated as 1-1-0 or 

may be implicitly processed.  Since an upper block (2), which is one of the two 64×16 

blocks, may include only actual image data, an additional split may not be required.  

Accordingly, an optimal split form may be determined.  However, the optimal split form 10 

may be determined through the additional split. 

[390] The split information generated during the above split process may be expressed as 

(64×16): 1-1-0-0-0-0.  However, split information corresponding to the upper block (2), 

which is one of the two 64×16 blocks and includes actual image data, may be explicitly 

processed, and split information corresponding to the other blocks, which include only a 15 

padded region, may be implicitly processed.  Accordingly, when adaptive 

encoding/decoding data is processed on the basis of the actual image data, the split 

information may be 0 depending on an explicitly processing process.  Here, 0 may denote 

split presence information of split information that is second generated. 

[391] In FIGS. 18A and 18B, the split information may be the same, that is, 0.  However, 20 

there may be a difference in the step of reaching the block including only the actual image 

data even though the data is implicitly processed as the number of splits increases in the 

encoding/decoding processing process.  Accordingly, when there are one or more methods 

of reaching the block including only the actual image data from an initial block or a basic 

encoding block, a method using a smaller number of splits may be set to be implicitly 25 

determined.  In other words, when both of the cases of FIGS. 18A and 18B are possible, a 
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method using the ternary tree-based split shown in FIG. 18B may be set to be implicitly 

determined because the case of FIG. 18B requires a smaller number of splits. 

[392] According to an embodiment, when the horizontal length of the region including the 

actual image data is equal to 1/4 or 3/4 of the horizontal length of the block before the split 

on the right boundary of the picture, the ternary tree-based split may be vertically performed.  5 

When the horizontal length of the region is not equal to 1/4 or 3/4 of the horizontal length of 

the horizontal length of the block before the split, the binary tree-based split may be vertically 

performed. 

[393] Also, when the vertical length of the region including the actual image data is equal 

to 1/4 or 3/4 of the vertical length of the block before the split on a lower boundary of the 10 

picture, the ternary tree-based split may be horizontally performed.  When the vertical 

length of the region is not equal to 1/4 or 3/4 of the horizontal length of the vertical length of 

the block before the split, the binary tree-based split may be horizontally performed. 

[394] The above description is associated with some boundaries, and thus a split on the 

other boundaries may be as follows. 15 

[395] Also, when at least one of the horizontal and vertical lengths of the region including 

the actual image data is equal to 1/4 or 3/4 of a corresponding one of the horizontal and 

vertical lengths of the block before the split on a lower right boundary of the picture, the 

ternary tree-based split may be horizontally or vertically performed.  When the horizontal 

and vertical lengths of the region are not equal to 1/4 or 3/4 of the horizontal and vertical 20 

lengths of the block before the split, the binary tree-based split may be horizontally or 

vertically performed. 

[396] Here, when any one of the horizontal and vertical lengths of the region including the 

actual image data does not exceed 1/2, the binary tree-based split may be performed in a 

direction perpendicular to the corresponding length.  When none of the horizontal and 25 

vertical lengths of the region exceed 1/2, the binary tree-based split may be horizontally or 
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vertically performed.  For example, when only the horizontal length of the region including 

the actual image data does not exceed 1/2, the binary tree-based split may be vertically 

performed. 

[397] Also, it is determined whether the horizontal length of the region including the 

actual image data is equal to 1/4 or 3/4 of the horizontal length of the block before the split or 5 

whether the vertical length of the region including the actual image data is equal to 1/4 or 3/4 

of the vertical length of the block before the split.  When any one is satisfied, the ternary 

tree-based split may be performed.  Otherwise, the binary tree-based split may be performed. 

[398] In summary, the binary tree-based split or the ternary tree-based split may be 

possible on the lower right boundary of the picture.  Also, on the lower boundary and the 10 

right boundary of the picture, the binary tree-based split or the ternary tree-based split may be 

possible in a split direction parallel to the boundaries and is not possible in a split direction 

perpendicular to the boundaries. 

[399] The above-described embodiments of the present invention may assume that the 

block before the split includes both of actual image data and a padded image, and thus cannot 15 

be applied to a case in which only the actual image data is included.  For convenience of 

description, the ternary tree-based split has been described as a split into three parts in the 

above-described ratio (1: 2: 1), but another ratio may also be possible depending on encoding 

settings. 

[400] Another embodiment in which a plurality of different split methods are applied will 20 

be described with reference to FIG. 18C, as follows. 

[401] Here, it is assumed that splits based on multiple trees such as a symmetric binary 

tree and an asymmetric binary tree may be supported for a block, the maximum block has a 

size of 64×64, the minimum block has a side length of 4, and the maximum split depth is 4.  

Also, a priority is not present for each tree-based split, and selection information regarding 25 

which tree-based split is to be selected may be generated.  Here, for the asymmetric binary 
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tree, split ratio information as well as split direction information may be additionally required, 

and a predetermined split ratio, such as 1:3 or 3:1, may be restricted.  However, other 

additional split ratios may be possible. 

[402] Accordingly, split presence information, split direction information, and tree 

selection information may be generated as the split information.  When the tree selection 5 

information indicates an asymmetric binary tree, split ratio information may be further 

generated.  Also, the split information may be generated in the listed order.  Here, the split 

is not performed when the split presence information is 0 and is performed when the split 

presence information is 1.  Also, when the split direction information is 0, the split direction 

information may indicate a horizontal direction.  When the split direction information is 1, 10 

the split direction information may indicate a vertical direction.  When the tree selection 

information is 0, the tree selection information may indicate the symmetric binary tree-based 

split.  When the tree selection information is 1, the tree selection information may indicate 

the asymmetric binary tree-based split.  Also, when the split ratio information according to 

the asymmetric binary tree-based split is 0, the split ratio information may indicate a ratio 15 

having a wide upper or left side.  When the split ratio information is 1, the split ratio 

information may indicate a ratio having a wide lower or right side. 

[403] A basic encoding block may have a size of 64×64, and actual image data may be a 

hatched region (with a size of 64×16).  Here, since the symmetric binary tree-based split and 

the asymmetric binary tree-based split may be performed on the block, blocks with sizes of 20 

64×64, 64×32, 32×64, 64×48/64×16, 64×16/64×48, 48×64/16×64, and 16×64/48×64 are 

acquirable. 

[404] Referring to FIG. 18C, the asymmetric binary tree-based split may be horizontally 

performed on a block (1), and thus a 64×16 block and a 64×48 block may be acquired.  Here, 

the split depth may increase from 0 to 1, and the split information may be generated as 1-0-1-25 

1.  However, the split information may be implicitly processed because only one candidate 
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may be supported.  Also, since the 64×16 block (2) may include only actual image data, an 

additional split may not be required.  Accordingly, an optimal split form may be determined.  

However, when an additional split is performed, the optimal split form may be determined 

through the additional split according to the block split settings. 

[405] The split information generated during the above split process may be expressed as 5 

(64×16): 1-0-1-1-0-0.  However, split information corresponding to the 64×16 block (2), 

which includes actual image data, may be explicitly processed, and split information 

corresponding to the other blocks, which include only a padded region, may be implicitly 

processed.  Accordingly, when adaptive encoding/decoding data is processed on the basis of 

the actual image data, the split information may be 0 depending on an explicitly processing 10 

process.  Here, 0 may denote split presence information of the 64×16 block (2). 

[406] Also, all split information generated during a process of acquiring a 64×16 block 

including only the actual image data from an initial block or a basic encoding block may be 0 

in FIGS. 18A and 18C.  However, 0 may denote different pieces of information. 

[407] Also, since both of the cases of FIGS. 18A and 18C may be used to reach the block 15 

including only the actual image data from the initial block or the basic encoding block, a 

method using a smaller number of splits may be implicitly determined.  In other words, the 

asymmetric binary tree-based split method having a smaller number of splits according to 

FIG. 18C may be determined. 

[408] According to an embodiment, the asymmetric binary tree-based split may be 20 

vertically performed when the horizontal length of the region including the actual image data 

is equal to 1/4 or 3/4 of the horizontal length of the block before the split on the right 

boundary of the picture, the symmetric binary tree-based split may be vertically performed 

when the horizontal length of the region is equal to 1/2, and the symmetric or asymmetric 

binary tree-based split may be vertically performed when the horizontal length of the region 25 

is equal to 1/4, 1/2, or 3/4. 
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[409] More specifically, with respect to the case in which the horizontal length of the 

region is not equal to 1/4, 1/2, or 3/4, a split based on an asymmetric binary tree having a 

wide right side may be vertically performed when the horizontal length of the region 

including the actual image data is less than or equal to 1/4 of the horizontal length of the 

block before the split, and the symmetric binary tree-based split may be vertically performed 5 

when the horizontal length of the region is greater than 1/4 and less than or equal to 1/2.  

Also, a split based on an asymmetric binary tree having a wide left side may be vertically 

performed when the horizontal length of the region is greater than 1/2 and less than or equal 

to 3/4, and the symmetric binary tree-based split may be performed when the horizontal 

length of the region is greater than 3/4. 10 

[410] Also, the asymmetric binary tree-based split may be horizontally performed when 

the vertical length of the region including the actual image data is equal to 1/4 or 3/4 of the 

vertical length of the block before the split on the lower boundary of the picture, the 

symmetric binary tree-based split may be horizontally performed when the vertical length of 

the region is equal to 1/2, and the symmetric or asymmetric binary tree-based split may be 15 

horizontally performed when the vertical length of the region is not equal to 1/4, 1/2, or 3/4. 

[411] More specifically, with respect to the case in which the horizontal length of the 

region is not equal to 1/4, 1/2, or 3/4, a split based on an asymmetric binary tree having a 

wide lower side may be horizontally performed when the vertical length of the region 

including the actual image data is less than or equal to 1/4 of the vertical length of the block 20 

before the split, and the symmetric binary tree-based split may be horizontally performed 

when the horizontal length of the region is greater than 1/4 and less than or equal to 1/2.  

Also, a split based on an asymmetric binary tree having a wide upper side may be 

horizontally performed when the vertical length of the region is greater than 1/2 and less than 

or equal to 3/4, and the symmetric binary tree-based split may be performed when the vertical 25 

length of the region is greater than 3/4. 
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[412] The above description is associated with some boundaries, and thus a split on the 

other boundaries may be as follows. 

[413] The asymmetric binary tree-based split may be horizontally or vertically performed 

when at least one of the horizontal and vertical lengths of the region including the actual 

image data is equal to 1/4 or 3/4 of a corresponding one of the horizontal and vertical lengths 5 

of the block before the split on the lower right boundary of the picture, the symmetric binary 

tree-based split may be horizontally or vertically performed when at least one of the 

horizontal and vertical lengths of the region is equal to 1/2, and the symmetric or asymmetric 

binary tree-based split may be horizontally or vertically performed when the horizontal and 

vertical lengths of the region are not equal to 1/4, 1/2, or 3/4.  A detailed description of the 10 

case in which the horizontal and vertical lengths of the region are not equal to 1/4, 1/2, or 3/4 

may be derived from the right side or the right boundary and thus will be omitted. 

[414] In other words, the symmetric binary tree-based split or the asymmetric binary tree-

based split may be possible on the lower right boundary of the picture.  Also, on the lower 

boundary and the right boundary of the picture, the symmetric binary tree-based split or the 15 

asymmetric binary tree-based split may be possible in a split direction parallel to the 

boundaries and may not be possible in a split direction perpendicular to the boundaries. 

[415] The above-described embodiments of the present invention may assume that the 

block before the split includes both of actual image data and a padded image, and thus cannot 

be applied to a case in which only the actual image data is included.  Also, for convenience 20 

of description, the asymmetric binary tree-based split has been described as split into two 

parts in the above-described ratio (1: 3 or 3: 1), but another ratio may also be possible 

depending on encoding settings. 

[416]

[417] 4-3.  Adaptive image data processing method 3 according to a plurality of split 25 

methods 
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[418] Here, splits based on multiple trees such as a quad tree, a binary tree, and a ternary 

tree may be supported for a block, and the adaptive image data processing method 3 may be 

the same as the adaptive image data processing methods 1 and 2 with respect to the other 

aspects.  Also, it is assumed that the exceptional block split settings described in the above-

described adaptive image data processing methods 1 and 2 according to the plurality of split 5 

methods may be applied to the adaptive image data processing method 3. 

[419] According to an embodiment, when at least one of the horizontal and vertical lengths 

of the region including the actual image data is equal to 1/4 or 3/4 of a corresponding one of 

the horizontal and vertical lengths of the block before the split on the lower right boundary of 

the picture, the ternary tree-based split may be horizontally or vertically performed.  Here, 10 

when the horizontal and vertical lengths of the region are not equal to 1/4 or 3/4, the 

horizontal and vertical lengths of the region including the actual image data are compared to 

the horizontal and vertical lengths of the block before the split.  When both of the horizontal 

and vertical lengths of the region exceed or do not exceed 1/2, the quad tree-based split may 

be performed.  When only one of the horizontal and vertical lengths of the region exceeds 15 

1/2, the binary tree-based split may be horizontally or vertically performed. 

[420] Also, when the horizontal and vertical lengths of the region including the actual 

image data are equal to 1/4 or 3/4 of the vertical length of the block before the split on the 

lower boundary of the picture, the ternary tree-based split may be horizontally performed.  

When the horizontal and vertical lengths of the region are not equal to 1/4 or 3/4, the binary 20 

tree-based split may be horizontally performed. 

[421] Also, when the horizontal and vertical lengths of the region including the actual 

image data are equal to 1/4 or 3/4 of the horizontal length of the block before the split on the 

right boundary of the picture, the ternary tree-based split may be vertically performed.  

When the horizontal and vertical lengths of the region are not equal to 1/4 or 3/4, the binary 25 

tree-based split may be vertically performed. 
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[422] In other words, the quad tree-based split, binary tree-based split, and ternary tree-

based split on the lower right boundary of the picture may be possible in a horizontal or 

vertical direction, and the binary tree-based split and the ternary tree-based split on the lower 

boundary and the right boundary of the picture may be possible in a split direction parallel to 

the boundaries.  In some cases, however, on the lower boundary and the right boundary of 5 

the picture, the quad tree-based split may be possible, but the binary tree-based split and the 

ternary tree-based split may be impossible in a split direction perpendicular to the boundaries. 

[423] Various embodiments (4-1, 4-2, and 4-3) of the adaptive image data process method 

according to the plurality of split methods have been described, but may be changed 

according to block split settings.  Thus, the present invention is not limited thereto.  In 10 

other words, the block may have acquirable blocks determined according to the block split 

settings, and thus it is possible to adaptively process block split information on a boundary of 

a picture. 

[424]

[425] FIG. 19 is a flowchart showing a method of encoding an image through adaptive 15 

image data processing according to an embodiment of the present invention. 

[426] Referring to FIG. 19, an image encoding apparatus for adaptively processing image 

data according to an embodiment of the present invention may set size information of a 

picture and size information and block split information of a basic encoding block (S1910) 

and expand the size of the picture such that the size of the picture is an integral multiple of 20 

the size of the basic encoding block (S1920).  Also, the image encoding apparatus may 

partition the expanded picture into basic encoding blocks (S1930), encode the basic encoding 

blocks according to block position information and (re)set block split settings (S1940), and 

transmit a bitstream corresponding to the encoding to an image decoding apparatus. 

[427] Also, the image decoding apparatus according to an embodiment of the present 25 

invention may operate corresponding to the above-described image encoding apparatus.  In 



87

other words, the image decoding apparatus may restore the size information of the picture 

and the size information and the block split information of the basic encoding block on the 

basis of the bitstream received from the image encoding apparatus and may expand the size 

of the picture so that the size of the picture is an integral multiple of the size of the basic 

encoding block.  Also, the image decoding apparatus may partition the expanded picture 5 

into basic encoding blocks and may decode the basic encoding blocks according to a block 

scan order, the block position information, and the (re)set block split settings. 

[428] Here, the expansion of the picture may be performed in some directions, such as 

rightward or downward from the picture, according to an integral multiple of the basic 

encoding block.  The basic encoding block located on a boundary of the picture may be 10 

adaptively encoded according to the location of the block and the block split settings.  Here, 

depending on encoding settings, the block split settings may be used with no change or be 

reset with a partial change. 

[429] According to an embodiment, split information of a basic encoding block located 

inside the picture may be explicitly processed, and information of a basic encoding block 15 

located on a boundary of the picture may be explicitly or implicitly processed on the basis of 

actual image data.  Here, when settings such as the size and form of an acquirable block are 

changed and reset according to a split, the settings may be reflected and then processed. 

[430]

[431] While the example embodiments of the present invention and their advantages have 20 

been described in detail, it should be understood that various changes, substitutions and 

alterations may be made herein without departing from the scope of the invention.



1. An image decoding method, comprising: 

dividing a first coding block to determine a second coding block; and 

decoding the second coding block, 

wherein the first coding block is divided based on one of division types pre-defined in 

an image decoding apparatus, 

wherein the division types include at least one of a quad-tree division, a binary-tree 

division, or a ternary-tree division, 

wherein the quad-tree division is representative of a division type of dividing one 

coding block into four coding blocks, the binary-tree division is representative of a division 

type of dividing one coding block into two coding blocks, and the ternary-tree division is 

representative of a division type of dividing one coding block into three coding blocks, 

wherein a division type for the first coding block is determined to be one of the quad-

tree division, the binary-tree division, or the ternary-tree division when a shape of the first 

coding block is square, and the division type for the first coding block is determined to be the 

binary-tree division or the ternary-tree division when the shape of the first coding block is 

non-square, 

wherein the binary-tree division and the ternary-tree division are applied only when 

the quad-tree division is no longer performed, 

wherein the second coding block is determined based on predetermined division 

information, 

wherein the division information includes at least one of a first flag indicating 

whether to divide the first coding block, a second flag indicating a division direction, or a 

third flag indicating the division type, 

wherein the second flag equal to a first value indicates that the first coding block is 

divided in a horizontal direction, and the second flag equal to a second value indicates that 

the first coding block is divided in a vertical direction, 

wherein the third flag equal to a first value indicates that the binary-tree division is 

performed, and the third flag equal to a second value indicates that the ternary-tree division is 

performed, 

Claims

88



wherein, when the first coding block is located at a boundary of a current picture, only 

at least one of the quad-tree division or the binary-tree division is allowed, 

wherein the binary-tree division includes a horizontal binary-tree division and a 

vertical binary-tree division, and 

wherein, when the boundary of the current picture is a bottom boundary, only the 

horizontal binary-tree division among the horizontal binary-tree division and the vertical 

binary-tree division is allowed for the binary-tree division. 

2. An image encoding method, comprising: 

dividing a first coding block to determine a second coding block; and 

encoding the second coding block, 

wherein the first coding block is divided based on one of division types pre-defined in 

an image encoding apparatus, 

wherein the division types include at least one of a quad-tree division, a binary-tree 

division, or a ternary-tree division, 

wherein the quad-tree division is representative of a division type of dividing one 

coding block into four coding blocks, the binary-tree division is representative of a division 

type of dividing one coding block into two coding blocks, and the ternary-tree division is 

representative of a division type of dividing one coding block into three coding blocks, 

wherein a division type for the first coding block is determined to be one of the quad-

tree division, the binary-tree division, or the ternary-tree division when a shape of the first 

coding block is square, and the division type for the first coding block is determined to be the 

binary-tree division or the ternary-tree division when the shape of the first coding block is 

non-square, 

wherein the binary-tree division and the ternary-tree division are applied only when 

the quad-tree division is no longer performed, 

wherein the second coding block is determined based on predetermined division 

information, 

wherein the division information includes at least one of a first flag indicating 

whether to divide the first coding block, a second flag indicating a division direction, or a 

third flag indicating the division type, 
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wherein the second flag equal to a first value indicates that the first coding block is 

divided in a horizontal direction, and the second flag equal to a second value indicates that 

the first coding block is divided in a vertical direction, 

wherein the third flag equal to a first value indicates that the binary-tree division is 

performed, and the third flag equal to a second value indicates that the ternary-tree division is 

performed, 

wherein, when the first coding block is located at a boundary of a current picture, only 

at least one of the quad-tree division or the binary-tree division is allowed, 

wherein the binary-tree division includes a horizontal binary-tree division and a 

vertical binary-tree division, and 

wherein, when the boundary of the current picture is a bottom boundary, only the 

horizontal binary-tree division among the horizontal binary-tree division and the vertical 

binary-tree division is allowed for the binary-tree division. 

3. A non-transitory computer readable medium having stored thereon instructions that 

when executed by a processor perform a decoding method, the method comprising: 

dividing a first coding block to determine a second coding block; and 

decoding the second coding block, 

wherein the first coding block is divided based on one of division types, 

wherein the division types include at least one of a quad-tree division, a binary-tree 

division, or a ternary-tree division, 

wherein the quad-tree division is representative of a division type of dividing one 

coding block into four coding blocks, the binary-tree division is representative of a division 

type of dividing one coding block into two coding blocks, and the ternary-tree division is 

representative of a division type of dividing one coding block into three coding blocks, 

wherein a division type for the first coding block is determined to be one of the quad-

tree division, the binary-tree division, or the ternary-tree division when a shape of the first 

coding block is square, and the division type for the first coding block is determined to be the 

binary-tree division or the ternary-tree division when the shape of the first coding block is 

non-square, 

wherein the binary-tree division and the ternary-tree division are applied only when 

the quad-tree division is no longer performed, 
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wherein the second coding block is determined based on predetermined division 

information, 

wherein the division information includes at least one of a first flag indicating 

whether to divide the first coding block, a second flag indicating a division direction, or a 

third flag indicating the division type, 

wherein the second flag equal to a first value indicates that the first coding block is 

divided in a horizontal direction, and the second flag equal to a second value indicates that 

the first coding block is divided in a vertical direction, 

wherein the third flag equal to a first value indicates that the binary-tree division is 

performed, and the third flag equal to a second value indicates that the ternary-tree division is 

performed, 

wherein, when the first coding block is located at a boundary of a current picture, only 

at least one of the quad-tree division or the binary-tree division is allowed, 

wherein the binary-tree division includes a horizontal binary-tree division and a 

vertical binary-tree division, and 

wherein, when the boundary of the current picture is a bottom boundary, only the 

horizontal binary-tree division among the horizontal binary-tree division and the vertical 

binary-tree division is allowed for the binary-tree division. 
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