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METHODS, APPARATUSES, DEVICES, AND STORAGE MEDIA FOR 

ENCODING OR DECODING 

TECHNICAL FIELD 

[0001] The present application relates to video encoding and decoding technology, and in 

particular, to methods, apparatuses, devices and storage media for encoding or decoding. 

BACKGROUND 

[0002] A whole process of video encoding generally includes prediction, transformation, 

quantization, entropy coding, filtering and other operations. Prediction can be divided into 

two types: intra prediction and inter prediction. Intra prediction applies surrounding 

encoded units as a reference to predict the current uncoded units, effectively removing the 

redundancy in spatial domain. Inter prediction applies neighboring encoded units as a 

reference to predict the current uncoded units, effectively removing the redundancy in 

temporal domain. 

[0003] The Alternative Temporal Motion Vector Prediction (ATMVP) technique adopted 

in the Versatile Video Coding (VVC) standard takes the motion information of the 

temporal subblock as the basis and provides different motion information for each 

subblock in the current coding unit (CU). 

SUMMARY 

[0004] In view of this, the present application provides methods, apparatuses, devices 

and storage media for encoding and decoding. 

[0005] A decoding method is provided by the first aspect of embodiments of the present 

application, which includes: obtaining a value of an Enhanced Temporal Motion Vector 

Prediction (ETMVP) mode flag and an ETMVP mode index value for a current coding 

unit (CU); when the value of the ETMVP mode flag is a first value: determining 

coordinate information of an initial matching CU of the current CU according to 

coordinate information of the current CU; constructing an enhanced temporal candidate 

list based on the coordinate information of the initial matching CU; obtaining a 

corresponding ETMVP mode number from the enhanced temporal candidate list according 

to the ETMVP mode index value, and determining coordinate information of a target 

matching CU corresponding to the ETMVP mode number; determining motion 

information of the target matching CU according to the coordinate information of the 

target matching CU, wherein the motion information of the target matching CU comprises 

motion information of each subblock in the target matching CU, and determining motion 

information of a subblock at a corresponding position in the current CU according to the 

motion information of each subblock in the target matching CU. 

[0006] An encoding method is provided by the second aspect of embodiments of the 

present application, which includes: determining coordinate information of an initial 
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matching CU of a current CU according to coordinate information of the current CU; 

constructing an enhanced temporal candidate list based on the coordinate information of 

the initial matching CU; determining coordinate information of a target matching CU 

corresponding to each ETMVP mode number in the enhanced temporal candidate list by 

going through ETMVP mode numbers in the enhanced temporal candidate list sequentially; 

determining motion information of the target matching CU according to the coordinate 

information of the target matching CU, wherein the motion information of the target 

matching CU comprises motion information of each subblock in the target matching CU, 

and determining motion information of a subblock at a corresponding position in the 

current CU according to the motion information of each subblock in the target matching 

CU; performing motion compensation (MC) on each subblock in the current CU according 

to the motion information of the subblock in the current CU; calculating a rate-distortion 

cost of each ETMVP mode, and comparing the rate-distortion cost with respective 

rate-distortion costs of other prediction modes to select a prediction mode corresponding 

to a smallest rate-distortion cost; and recording an ETMVP mode flag and an ETMVP 

mode index value of the selected prediction modes into a bitstream to be transmitted to a 

decoding device. 

[0007] A decoding apparatus is provided by the third aspect of embodiments of the 

present application, which includes: an acquisition unit, configured to obtain a value of an 

ETMVP mode flag and an ETMVP mode index value for a current CU; a first determining 

unit, configured to determine coordinate information of an initial matching CU of the 

current CU according to coordinate information of the current CU when the value of the 

ETMVP mode flag is a first value; a constructing unit, configured to construct an 

enhanced temporal candidate list based on the coordinate information of the initial 

matching CU; a second determining unit, configured to obtain a corresponding ETMVP 

mode number from the enhanced temporal candidate list according to the ETMVP mode 

index value, and determine coordinate information of a target matching CU corresponding 

to the ETMVP mode number; a third determining unit, configured to determine motion 

information of the target matching CU according to the coordinate information of the 

target matching CU, wherein the motion information of the target matching CU comprises 

motion information of each subblock in the target matching CU, and determine motion 

information of a subblock at a corresponding position in the current CU according to the 

motion information of each subblock in the target matching CU. 

[0008] An encoding apparatus is provided by the fourth aspect of embodiments of the 

present application, which includes: a first determining unit, configured to determine 

coordinate information of an initial matching CU of a current CU according to coordinate 

information of the current CU; a constructing unit, configured to construct an enhanced 

temporal candidate list based on the coordinate information of the initial matching CU; a 

second determining unit, configured to determine coordinate information of a target 

matching CU corresponding to each enhanced temporal candidate mode in the enhanced 
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temporal candidate list by going through ETMVP mode numbers in the enhanced temporal 

candidate list sequentially; a third determining unit, configured to determine motion 

information of the target matching CU according to the coordinate information of the 

target matching CU, wherein the motion information of the target matching CU comprises 

motion information of each subblock in the target matching CU, and determine motion 

information of a subblock at a corresponding position in the current CU according to the 

motion information of each subblock in the target matching CU; a MC unit, configured to 

perform MC on each subblock in the current CU according to the motion information of 

the subblock in the current CU; an encoding unit, configured to calculate a rate-distortion 

cost corresponding to each ETMVP mode, compare the rate-distortion cost with respective 

rate-distortion costs of other prediction modes, selecte a prediction mode corresponding to 

a smallest rate-distortion cost, and then record an ETMVP mode flag and an ETMVP 

mode index value of the selected ETMVP mode into a bitstream to be transmitted to a 

decoding device. 

[0009] A decoding device is provided by the fifth aspect of embodiments of the present 

application, which includes a processor and a machine-readable storage medium, wherein 

the machine-readable storage medium stores machine-executable instructions that can be 

executed by the processor, and the processor is configured to execute the 

machine-executable instructions to implement the decoding method in the first aspect. 

[0010] An encoding device is provided by the sixth aspect of embodiments of the present 

application, which includes a processor and a machine-readable storage medium, wherein 

the machine-readable storage medium stores machine-executable instructions that can be 

executed by the processor, and the processor is configured to execute the 

machine-executable instructions to implement the decoding method in the second aspect. 

[0011] A machine-readable storage medium is provided by the seventh aspect of 

embodiments of the present application, wherein the machine-readable storage medium 

stores machine-executable instructions, and the machine-executable instructions are 

executed by the processor to implement the method described in the first aspect or the 

second aspect. 

[0012] The decoding method provided by the embodiments of the present application 

comprises: obtaining a value of an ETMVP mode flag and an ETMVP mode index value 

for a current CU; when the value of the ETMVP mode flag is a first value, determining 

coordinate information of an initial matching CU of the current CU according to 

coordinate information of the current CU, and constructing an enhanced temporal 

candidate list based on the coordinate information of the initial matching CU; obtaining a 

corresponding ETMVP mode number from the enhanced temporal candidate list according 

to the ETMVP mode index value, and determining coordinate information of a target 

matching CU corresponding to the ETMVP mode number; determining motion 

information of the target matching CU according to the coordinate information of the 

target matching CU, wherein the motion information of the target matching CU comprises 
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motion information of each subblock in the target matching CU, and determining motion 

information of a subblock at a corresponding position in the current CU according to the 

motion information of each subblock in the target matching CU, which thereby improves 

encoding and decoding performance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a diagram of a method of encoding and decoding according to an 

embodiment of the present application; 

[0014] FIG. 2 is a diagram of a Clip operation according to an embodiment of the present 

application; 

[0015] FIG. 3 is a flow diagram of a decoding method according to an embodiment of 

the present application; 

[0016] FIG. 4 is a diagram of a reference block when offsetting a matching coding unit 

(CU) according to an embodiment of the present application; 

[0017] FIG. 5 is a diagram of a first surrounding block of the current CU according to an 

embodiment of the present application; 

[0018] FIG. 6 is a flow diagram of another decoding method according to an 

embodiment of the present application; 

[0019] FIG. 7 is a structure diagram of a decoding apparatus according to an 

embodiment of the present application; 

[0020] FIG. 8 is a structure diagram of another decoding apparatus according to an 

embodiment of the present application;  

[0021] FIG. 9 is a hardware structure diagram of a decoding device according to an 

embodiment of the present application;  

[0022] FIG. 10 is a structure diagram of an encoding apparatus according to an 

embodiment of the present application; 

[0023] FIG. 11 is a hardware structure diagram of an encoding device according to an 

embodiment of the present application. 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0024] Embodiments will be described in detail here, examples of which are illustrated in 

the accompanying drawings. When the following description relates to the accompanying 

drawings, unless specified otherwise, the same numerals in different drawings represent 

the same or similar elements. The implementations described in the following 

embodiments do not represent all implementations consistent with the present application. 

Rather, they are merely examples of apparatuses and methods consistent with some 

aspects of the present application as detailed in the appended claims. 
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[0025] The terms used in the present application are merely for the purpose of describing 

specific embodiments and are not intended to limit the present application. The terms “a”, 

“said” and “the” of singular forms used in the present application and the appended claims 

are also intended to include plural forms, unless the context clearly indicates otherwise. 

[0026] To enable those skilled in the art to better understand the technical solutions 

provided by the embodiments of the present application, the following first briefly 

describes some technical terms and the existing main processes of video encoding and 

decoding involved in the embodiments of the present application. 

[0027] To enable those skilled in the art to better understand the technical solutions 

provided by the embodiments of the present application, the following first briefly 

describes some technical terms involved in the embodiments of the present application. 

[0028] Technical Terms: 

[0029] 1. Prediction Signal: referring to the pixel value determined from the encoded and 

decoded pixels. A residual is obtained by the difference between the original and the 

prediction signal, then the residual is transformed and quantized, and a coefficient is 

encoded. 

[0030] For example, inter prediction signal refers to the pixel values of the current 

picture block determined from the reference frame (reconstructed pixel frame). Since the 

pixel positions are discrete, interpolation is needed to obtain the final prediction signal. 

The closer the prediction signal is to the original signal, the smaller the residual energy 

obtained by subtracting the two, and the higher the encoding and compression 

performance. 

[0031] 2. Motion Vector (MV): In inter-frame coding (inter coding), MV refers to the 

relative displacement between the current coding unit (CU) and the best matching CU in 

its reference picture. Each partition block (may also be named as “subblock”) has a 

corresponding MV that needs to be transmitted to a decoder. If MV for each subblock is 

encoded and transmitted independently, especially if the subblock is divided into small 

sizes, it consumes a considerable amount of bits. In order to reduce the number of bits 

used to encode MV, the spatial correlation between neighboring picture blocks is utilized 

in video encoding to predict the MV of the current unencoded block according to the MV 

of neighboring encoded blocks, and then the prediction difference is encoded. In this way, 

it can effectively reduce the number of bits for representing MVs. Wherein, during a MV 

encoding process of the current picture block, the MV of the neighboring encoded block is 

utilized to predict the MV of the current picture block, then the difference between the 

predicted value of the MV (also named as “Motion Vector Prediction” or further brieflied 

as“MVP”) and the true estimate value of the MV, namely, the Motion Vector Difference 

(MVD) is encoded, thus effectively reducing the number of bits used to encode MV. 
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[0032] 3. Motion Information: Since the MV represents the relative displacement 

between the current CU and the best matching CU in a reference picture, in order to 

accurately obtain the information pointing to the picture block, in addition to the MV 

information, it is also necessary to adopt index information of the reference picture to 

indicate which reference picture is used. In video encoding technology, for a current 

picture, usually based on certain principles a reference picture list is established, and the 

reference picture index information indicates which reference picture in the reference 

picture list is used for the current picture block. In addition, many encoding techniques 

support multiple reference picture lists, so another index value is needed to indicate which 

reference picture list is used, which may be referred to as the reference direction. In video 

encoding, motion-related encoding information such as MV, reference frame index, and 

reference direction are collectively referred to as motion information. For example, motion 

information is: a quintuple used for inter prediction, consisting of prediction reference 

mode, L0 MV, L1 MV, L0 reference index and L1 reference index. 

[0033] 4. Rate-Distortion Optimized (RDO): The metrics for evaluating the coding 

efficiency include: bitrate and Peak Signal to Noise Ratio (PSNR). The smaller the bitrate, 

the larger the compression ratio; the larger the PSNR, the better the reconstructed picture 

quality. The evaluation formula used in mode selection is essentially a comprehensive 

evaluation of the two. Here is the cost corresponding to a mode: 

J(mode)＝D＋λ*R. 

[0034] Wherein, D represents Distortion, usually measured by Sum of Squares for Error 

(SSE) metrics, and SSE is the sum of squared error of the difference between 

reconstruction block and source picture block; λ is the Lagrange multiplier; R is the actual 

amount of bits needed to encode picture blocks in the mode, including the sum of bits 

needed to encode mode information, motion information, residuals, etc. 

[0035] If RDO is used in mode selection to make comparative decisions about encoding 

modes, usually the best encoding performance can be guaranteed. 

[0036] 5. BI-directional Optical flow (BIO): BIO technology adds optical flow 

compensation to the current CU based on the gradient information of pixel values in the 

forward and backward reference frames. For example, the technical details of BIO can be 

as follows: 

[0037] 5.1 The gradient sums S1, S2, S3, S5 and S6 are calculated as follows: 

𝑆1 = ∑ 𝜓𝑥(𝑖, 𝑗)

(𝑖,𝑗)∈Ω

∙ 𝜓𝑥(𝑖, 𝑗) 

𝑆2 = ∑ 𝜓𝑥(𝑖, 𝑗)

(𝑖,𝑗)∈Ω

∙ 𝜓𝑦(𝑖, 𝑗) 
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𝑆3 = ∑ 𝜃(𝑖, 𝑗)

(𝑖,𝑗)∈Ω

∙ 𝜓𝑥(𝑖, 𝑗) 

𝑆5 = ∑ 𝜓𝑦(𝑖, 𝑗)

(𝑖,𝑗)∈Ω

∙ 𝜓𝑦(𝑖, 𝑗) 

𝑆6 = ∑ 𝜃(𝑖, 𝑗)

(𝑖,𝑗)∈Ω

∙ 𝜓𝑦(𝑖, 𝑗) 

[0038] Wherein, 𝜓𝑥(𝑖, 𝑗)、𝜓𝑦(𝑖, 𝑗) and 𝜃(𝑖, 𝑗) are calculated as follows: 

𝜓𝑥(𝑖, 𝑗) =
𝜕𝐼(1)

𝜕𝑥
(𝑖, 𝑗) +

𝜕𝐼(0)

𝜕𝑥
(𝑖, 𝑗) 

𝜓𝑦(𝑖, 𝑗) =
𝜕𝐼(1)

𝜕𝑦
(𝑖, 𝑗) +

𝜕𝐼(0)

𝜕𝑦
(𝑖, 𝑗) 

𝜃(𝑖, 𝑗) = 𝐼(1)(𝑖, 𝑗) − 𝐼(0)(𝑖, 𝑗) 

[0039] Wherein, 𝐼0(𝑥, 𝑦) and 𝐼(1)(𝑥, 𝑦) indicate forward motion compensation (MC) 

value with its entended value and backward MC value with its extended value. It can be 

extended by copying the MC values of the block boundary or by taking them from the 

reference pixel position. 𝜓𝑥(𝑖, 𝑗)  and 𝜓𝑦(𝑖, 𝑗)  indicate the rate of change of the 

horizontal and vertical components for the pixel in the forward reference frame and 

backward reference frame. 𝜃(𝑖, 𝑗)  refers to the pixel-value difference between the 

following two values: the forward MC value with its extended value, and the backward 

MC value with its extended value. 

[0040] 5.2 The motion vector refinement (MVR) 𝑣𝑥 and 𝑣𝑦 are then calculated as 

follows: 

𝑣𝑥 = (𝑆1 + 𝑟) > 𝑚? 𝑐𝑙𝑖𝑝3(−𝑡ℎ𝐵𝐼𝑂 , 𝑡ℎ𝐵𝐼𝑂 , (𝑆3 ≪ 5)/(𝑆1 + 𝑟)): 0 

𝑣𝑦 = (𝑆5 + 𝑟) > 𝑚? 𝑐𝑙𝑖𝑝3(−𝑡ℎ𝐵𝐼𝑂 , 𝑡ℎ𝐵𝐼𝑂 , ((𝑆6 ≪ 6) − 𝑣𝑥𝑆2)/((𝑆5 + 𝑟) ≪ 1)): 0 

[0041] Wherein, ≪ is the left-shift operator, “x＞y？z：a” means that when “x＞y” is 

true, its value is z; when“x＞y” is not true，its value is a; m and thBIO are both threshold, 

and r is a regular term to avoid dividing by 0. S1、S2、S3、S5 and S6 are the pixel gradient 

sums. Clip3 indicates that the value in it is guaranteed to be between −thBIO and thBIO. 

[0042] 5.3 The optical flow offset value b is obtained according to the MVR. 

𝑏 = (𝑣𝑥 (
𝜕𝐼(1)(𝑥, 𝑦)

𝜕𝑥
−

𝜕𝐼(0)(𝑥, 𝑦)

𝜕𝑥
) + 𝑣𝑦 (

𝜕𝐼(1)(𝑥, 𝑦)

𝜕𝑦
−

𝜕𝐼(0)(𝑥, 𝑦)

𝜕𝑦
) + 32) ≫ 6 

[0043] Wherein,（x, y）is coordinates of each pixel inside the current CU, 𝐼0(𝑥, 𝑦) and 

𝐼(1)(𝑥, 𝑦) are forward MC value and backward MC value with its extended value. 
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[0044] 5.4、Finally, based on the optical flow offset value, the predicted value of each 

pixel of the current CU 𝑝𝑟𝑒𝑑𝐵𝐼𝑂(𝑥, 𝑦) is calculated: 

𝑝𝑟𝑒𝑑𝐵𝐼𝑂(𝑥, 𝑦) = (𝐼(0)(𝑥, 𝑦) + 𝐼(1)(𝑥, 𝑦) + 𝑏 + 1) ≫ 1 

[0045] Wherein, 𝐼0(𝑥, 𝑦) 和  𝐼(1)(𝑥, 𝑦)  are forward MC values and backward MC 

values. 

[0046] 6. Decoder-side Motion Vector Refinement (DMVR): DMVR is applied in direct 

mode or skip mode. 

[0047] For example, the technical details of DMVR include following operations: 

[0048] 6.1, obtaining the prediction block and reference pixels required for searching in 

the area by using the MV; 

[0049] 6.2, obtaining the optimal integer-pixel position; 

[0050] For example, assuming that a luma picture block of the current CU is divided into 

non-overlapping neighboring subblocks, the initial MVs of all the subblocks are MV0 and 

MV1. For each subblock, centered on the positions corresponding to the initial MV0 and 

MV1, start searching for the position with the minimum template matching distortion 

within a certain close range. Template matching distortion is determined by calculating the 

Sum of Absolute Differences (SAD) value between a subblock centered on its 

corresponding position in the forward search area and a subblock centered on its 

corresponding position in the backward search area, and the size of the two subblocks is 

its width multiplied by its height. 

[0051] 6.3, obtaining the optimal subpixel position; 

[0052] For example, based on the template matching distortion values of the optimal 

integer-pixel position, its left side, its right side, above it, and below it, a total of five, the 

secondary distortion plane near the optimal integer-pixel position is estimated, and the 

position with the minimum distortion in the distortion plane is determined as the subpixel 

position. The calculation formula is as follows: 

Horizontal subpixel position = (sad_left - 

sad_right)*N/((sad_right+sad_left-2*sad_mid)*2) 

Vertical subpixel position = (sad_btm - sad_top)*N/((sad_top+sad_btm-2*sad_mid)*2) 

[0053] Wherein, sad_mid, sad_left, sad_right, sad_top and sad_btm are respectively the 

template matching distortion values of the optimal integer-pixel position, its left side, its 

right side, above it, and below it, a total of five, and N is accuracy. 

[0054] 6.4, calculating the final predication block based on the optimal MV. 

[0055] The following is a brief description of the main existing process of video 

encoding and decoding. 



9 

[0056] Please refer to (a) in FIG. 1. Taking video encoding as an example, it generally 

includes the processes of prediction, transformation, quantization, and entropy encoding, 

etc. Further, the encoding process can also be implemented according to the framework of 

(b) in FIG. 1. 

[0057] Wherein prediction can be divided into two types: intra prediction and inter 

prediction. Intra prediction applies surrounding encoded units as a reference to predict the 

current uncoded units, effectively removing the redundancy in spatial domain. Inter 

prediction applies neighboring encoded units as a reference to predict the current uncoded 

units, effectively removing the redundancy in temporal domain. 

[0058] Transformation means transforming a picture from the spatial domain to the 

transformation domain and representing the picture by using transformation coefficients. 

Most pictures contain more flat areas and slowly changing areas, and appropriate 

transformation can transform the picture from a scattered distribution in the spatial domain 

to a relatively concentrated distribution in the transformation domain, remove the 

frequency-domain correlation between the signals, combined with the quantization process, 

the bitstream can be effectively compressed. 

[0059] Entropy encoding is a lossless coding method that can convert a series of element 

symbols into a binary bitstream for transmission or storage, and the input symbols may 

include quantized transformation coefficients, MV information, prediction mode 

information, transformation quantization related syntax, etc. Entropy encoding can 

effectively remove redundancy from video element symbols. 

[0060] Although the above takes encoding as an example, video decoding and video 

encoding are opposite processes, that is, video decoding usually includes entropy decoding, 

prediction, inverse quantization, inverse transformation, filtering, etc, and the 

implementation principle of each process is the same or similar to video encoding. 

[0061] The following is a brief description of implementation of Alternative Temporal 

Motion Vector Prediction (ATMVP) technology. 

[0062] The process of the existing ATMVP technology consists mainly of the following 

steps: 

[0063] Step 1), determining the Temporal Motion Vector Prediction (TMVP). It is to 

determine whether the motion information at the position A0 of the current CU satisfies 

the following conditions. 

[0064] a) Position A0 exists and is in the same Slice and unit as the current CU; 

[0065] b) The prediction mode at position A0 is the inter-frame mode; 

[0066] c) The reference frame index at position A0 is consistent with the reference frame 

index of the co-located frame of the current frame (first determine the direction L0, then 

determine the direction L1). 
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[0067] Wherein position A0 is the position of (xCb-1, yCb + CbHeight-1); (xCb, yCb) is 

the upper-left corner coordinate of the current CU, and CbHeight is the height of the 

current CU. 

[0068] Step 2), calculating the position of a center reference block. The accuracy of 

determining the TMVP in Step 1) is 1/16, it is to be shifted by 4 bits to the right to be an 

integer pixel, while the position of the reference block needs to be clipped into the area of 

the co-located Largest Coding Unit (LCU) in the reference frame for the current LCU. 

That is, when the position of the reference block is not within the area of the co-located 

LCU in the reference frame for the current LCU, the reference block is to be shifted 

horizontally or/and vertically to just within the area of the co-located LCU in the reference 

frame for the current LCU, the diagram of which is shown in FIG. 2. 

[0069] The position of the center reference block is calculated as follows: 

 

[0070] Wherein, (xColCb, yColCb) is the upper-left corner coordinate of the center 

reference block, (xCtb, yCtb) is the upper-left corner coordinate of the co-located LCU in 

the reference frame for the current LCU, PicWidth and PicHeight are respectively the 

width and height of the current frame, CtbLog2Size is the logarithm of the size of the 

current LCU in base 2, (xColCtrCb, yColCtrCb) is the coordinate of the center position of 

the current CU, tempMv[0] and tempMv[1] are respectively the horizontal MV and 

vertical MV of position A0. 

[0071] Step 3), determining the prediction mode of the center reference block. If the 

prediction mode is not the inter prediction mode, then ctrPredFlagL0 and ctrPredFlagL1 

are both 0; otherwise, the prediction mode is an inter prediction mode and the process goes 

to step 4). 

[0072] Step 4), adjusting the reference position. Since the size of the subblock is 8 * 8, 

the motion information takes the 8 * 8 subblock as a unit, the upper-left corner coordinate 

of the center reference block needs to be adjusted to multiples of 8. The adjustment 

formula is as follows: 

xColCb = ( ( xColCb >> 3 ) << 3) 

yColCb = ( ( yColCb >> 3 ) << 3) 

[0073] Step 5), obtaining the motion information of the adjusted center reference block. 

If the prediction mode of the adjusted center reference block is intra prediction or 

intra-frame block copy (IBC) mode, then FlagLXCol=0; otherwise, it is to determine 

whether the motion information in the direction L0 and direction L1 of the adjusted center 

reference block exists, and if so, FlagLXCol=1 and it is to obtain the motion information 

in the direction L0 and direction L1 of the adjusted center reference block. 
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[0074] For example, LX=L0 or LX=L1, when the prediction mode of the adjusted center 

reference block is intra prediction or IBC mode, then FlagL0Col=0 and FlagL1Col=0. 

[0075] If the prediction mode of the adjusted center reference block is neither intra 

prediction nor IBC mode, when the motion information in the direction L0 of the adjusted 

center reference block exists, FlagL0Col=1; when the motion information in the direction 

L0 of the adjusted center reference block does not exist, FlagL0Col=0; when the motion 

information in the direction L1 of the adjusted center reference block exists, FlagL1Col=1; 

when the motion information of the direction L1 of the adjusted center reference block 

does not exist, FlagL1Col=0. 

[0076] When FlagLXCol=1, if the long-term reference frame of the current frame is not 

equal to the long-term reference frame of the co-located frame, the motion information of 

the adjusted center reference block is determined to be unavailable, ctrPredFlagLX=0; 

otherwise, the motion information of the adjusted center reference block is scaled to the 

first frame pointing to ListX (X=0 or 1), and as the motion information of the current 

center reference block position, ctrPredFlagLX=1. 

[0077] Step 6), when ctrPredFlagLX=1, calculating the motion information for each 

subblock by going through each subblock in the matching CU and for any subblock, 

clipping it into the area of the LCU in which the matching CU is. If the motion 

information of the clipped subblock is available, the motion information of the clipped 

subblock is scaled to the first frame pointing to ListX, and the scaled motion information 

is given to the subblock at the corresponding position in the current CU; if the motion 

information of the clipped subblock is unavailable, the motion information of the center 

position of the adjusted center reference block is scaled to the first frame pointing to ListX, 

and the scaled motion information is given to the subblock at the corresponding position in 

the current CU. 

[0078] For example, according to the motion information of a neighboring block of the 

current CU, in the co-located frame, find the CU corresponding to the neighboring CU of 

the current CU, and then provide the motion information of each subblock in the CU at the 

corresponding position in the co-located frame of the CU to each subblock in the current 

CU. 

[0079] In the co-located frame, finding the CU at the corresponding position for the 

current CU is dependent on the motion information of the surrounding CU of the current 

CU. If the motion information of the surrounding CU is inaccurate, it will lead to the CU's 

motion information found at the corresponding position is also unreliable, thus affecting 

the encoding and decoding performance. 

[0080] In order to improve the reliability of the operating information of the matching 

CU and optimize the encoding and decoding performance, in the embodiments of the 

present application, the motion information of the co-located CU in the co-located frame 

of the current CU is used to determine the matching CU, and the found matching CU is 
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offset in a series of ways, such as up, down, left, right, etc, resulting in multiple temporal 

candidate modes, which to a certain extent can avoid the problem of inaccurate finding of 

matching CU due to inaccurate motion information of the surrounding CU. 

[0081] The main implementation process of embodiments of the present application may 

include the following 6 parts: 

[0082] Part 1 (may be indicated by A): encoding/parsing a value of an Enhanced 

Temporal Motion Vector Prediction (ETMVP) mode flag and an ETMVP mode index 

value according to the encoding/decoding conditions of the current CU; 

[0083] Part 2 (may be indicated by B): determining coordinate information of an initial 

matching CU of a current CU according to coordinate information of the current CU; 

[0084] Part 3 (may be indicated by C): constructing an enhanced temporal candidate list 

based on the coordinate information of the initial matching CU; 

[0085] Part 4 (may be indicated by D): obtaining a corresponding ETMVP mode from 

the enhanced temporal candidate mode list according to the ETMVP mode index value, 

and determine coordinate information of a target matching CU corresponding to the 

ETMVP mode; 

[0086] Part 5 (may be indicated by E): obtaining motion information of each subblock in 

the current CU according to the coordinate information of the target matching CU;  

[0087] Part 6 (may be indicated by F): performing MC on the corresponding subblock in 

the current CU based on the motion information of each subblock in the current CU. 

[0088] In the embodiments of the present application, the order of the above six parts 

may be adjusted. 

[0089] To make the above purposes, features and advantages of the embodiments of the 

present application more obvious and understandable, the technical solution in the 

embodiments of the present application will be further described below in detail with the 

attached drawings. 

[0090] Please see FIG. 3. It is a flow diagram of a decoding method provided by the 

embodiments of the present application, wherein the decoding method may be applied to a 

decoding device. As seen in FIG. 3, the process of the decoding method may include the 

following steps: 

[0091] At Step S300, a value of an ETMVP mode flag and an ETMVP mode index value 

for a current CU are obtained. 

[0092] In the embodiments of the present application, the current CU may be any CU in 

the picture to be processed. In an embodiment, the picture to be processed may be 

partitioned into different CU, and then each CU may be processed according to certain 

order. Wherein, the size and shape of each CU may be set according to preset partition 

rules. 
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[0093] For example, when decoding the current CU, a value of an ETMVP mode flag 

and an ETMVP mode index value for a current CU may be obtained; 

[0094] For example, a value of an ETMVP mode flag of the current CU may be parsed 

from the bitstream, or is derived out when the current CU satisfies certain conditions. 

[0095] For example, an ETMVP mode index value of the current CU may be parsed 

from the bitstream, or is derived out when the current CU satisfies certain conditions. 

[0096] When the obtained value of the ETMVP mode flag is a first value, perform Step 

310~Step 340. 

[0097] For example, the value of the ETMVP mode flag can include a value that 

indicates that the ETMVP mode is enabled (referred to as a first value in the present 

application, such as 1). 

[0098] At Step S310, coordinate information of an initial matching CU of a current CU 

is determined according to coordinate information of the current CU. 

[0099] In the embodiments of the present application, if the obtained value of the 

ETMVP mode flag is a first value, it indicates that the current CU enables an ETMVP 

mode, then coordinate information of an initial matching CU can be determined. 

[00100] For example, the coordinate information of the initial matching CU of the current 

CU can be determined according to the coordinate information of the current CU. 

[00101] For example, the coordinate information of the initial matching CU can be the 

coordinate information of the initial matching CU in the corresponding reference picture, 

such as the upper-left corner coordinates. 

[00102] At Step S320, an enhanced temporal candidate list is constructed based on the 

coordinate information of the initial matching CU. 

[00103] In the embodiments of the present application, when the coordinate information 

of the initial matching CU of the current CU is determined, an enhanced temporal 

candidate list can be constructed based on the coordinate information of the initial 

matching CU. 

[00104] For example, the enhanced temporal candidate list includes at least one ETMVP 

mode number. 

[00105] For example, the coordinate information of the matching CU corresponding to 

different ETMVP mode numbers can be different. 

[00106] At Step S330, the corresponding ETMVP mode number is obtained from the 

enhanced temporal candidate list according to the obtained ETMVP mode index value, 

and coordinate information of a target matching CU corresponding to the ETMVP mode 

number is determined. 
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[00107] In the embodiments of the present application, according to the ETMVP mode 

index value for a current CU obtained in Step S300, the corresponding ETMVP mode 

number can be obtained from the enhanced temporal candidate list, and coordinate 

information of the target matching CU corresponding to the ETMVP mode number can be 

determined. 

[00108] For example, a target matching CU can be an initial matching CU, or the 

matching CU obtained by offsetting the initial matching CU up/down/left/right. 

[00109] For example, coordinate information of the target matching CU can be consistent 

with coordinate information of the initial matching CU, or, adjusted according to the 

preset offset on the basis of the coordinate information of the initial matching CU. 

[00110] At Step S340, motion information of the target matching CU is determined 

according to the coordinate information of the target matching CU, wherein the motion 

information of the target matching CU comprises motion information of each subblock in 

the target matching CU, and determine motion information of a subblock at a 

corresponding position in the current CU according to the motion information of each 

subblock in the target matching CU. 

[00111] In the embodiments of the present application, when coordinate information of 

the target matching CU is determined, the motion information of the target matching CU 

can be determined according to the coordinate information of the target matching CU. For 

example, the motion information of the target matching CU comprises motion information 

of each subblock in the target matching CU. 

[00112] For example, motion information of a subblock at a corresponding position in the 

current CU can be determined according to the motion information of each subblock in the 

target matching CU. For example, the motion information of the subblock at row h and 

column l in the current CU is determined based on the motion information of the subblock 

at row h and column l in the target matching CU. 

[00113] In some embodiments, in Step S300, obtaining the value of the ETMVP mode 

flag for a current CU may include: when the current CU satisfies a first parsing condition, 

the value of the ETMVP mode flag is parsed from a bitstream; otherwise, the value of the 

ETMVP mode flag is determined as a second value, and when the value of the ETMVP 

mode flag is the second value, it indicates that the current CU disables the ETMVP mode. 

[00114] For example, considering that the use of ETMVP mode usually needs to satisfy 

certain conditions, if these conditions are not met, the ETMVP mode may not be 

applicable. In that case, the value of the ETMVP mode flag can be derived out directly 

while it is not necessary to parse the bitstream to obtain the value of the ETMVP mode 

flag. 

[00115] For example, according to whether the current CU satisfies the specified 

condition (referred to as a first parsing condition in the present application), it is 
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determined whether to parse the value of the ETMVP mode flag for the current CU from 

the bitstream or to derive out the value of the ETMVP mode flag for the current CU 

directly. 

[00116] For example, when the current CU satisfies a first parsing condition, parsing the 

value of the ETMVP mode flag from a bitstream; when the current CU does not satisfy a 

first parsing condition, it is not necessary to parse value of the ETMVP mode flag from a 

bitstream, but it can be determined that the current CU disables the ETMVP mode, and the 

value of the ETMVP mode flag for the current CU is the value indicating that the current 

CU disables the ETMVP mode (referred to as a second value in the present application). 

[00117] In an embodiment, as described above, wherein the current CU satisfies a first 

parsing condition, which may include one or more of the following: a prediction mode of 

the current CU is skip mode or direct mode; the current CU has a size satisfying the preset 

size limit; according to sequence-level high-level syntax, the current CU enables ETMVP 

techniques; the current CU satisfies a condition for using Angular Weighted Prediction 

(AWP) or a condition for using Ultimate Motion Vector Expression (UMVE). 

[00118] For example, considering that the ETMVP mode has certain use requirements on 

prediction mode and size of a CU, based on whether the prediction mode and/or size of the 

CU satisfy the requirements, it can be determined whether the ETMVP mode can be 

applied to the CU.  

[00119] In addition, when the current CU disables ETMVP techniques according to 

high-level syntax, it can be determined that the current CU disables ETMVP. 

[00120] For example, it can be determined that the current CU satisfies a first parsing 

condition when one or more of the following conditions are met: a prediction mode of the 

current CU is skip mode or direct mode; the current CU has a size satisfying the preset 

size limit; according to sequence-level high-level syntax, the current CU enables ETMVP 

techniques; the current CU satisfies a condition for using AWP or a condition for using 

UMVE. 

[00121] For example, it is determined that the current CU satisfies a first parsing 

condition, when a prediction mode of the current CU is skip mode or direct mode, or when 

the current CU has a size satisfying the preset size limit, or when the current CU enables 

ETMVP techniques according to sequence-level high-level syntax, or when the current CU 

satisfies a condition for using AWP or a condition for using UMVE. 

[00122] For example, when a prediction mode of the current CU is skip mode or direct 

mode, it is determined that the current CU satisfies a first parsing condition. 

[00123] For example, when the current CU has a size satisfying the preset size limit, it is 

determined that the current CU satisfies a first parsing condition. 
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[00124] For example, when the current CU enables ETMVP techniques according to 

sequence-level high-level syntax, it is determined that the current CU satisfies a first 

parsing condition. 

[00125] For example, when the current CU satisfies a condition for using AWP or a 

condition for using UMVE, it is determined that the current CU satisfies a first parsing 

condition. 

[00126] As another example, if a prediction mode of the current CU is skip mode or direct 

mode, the current CU has a size satisfying the preset size limit, and according to 

sequence-level high-level syntax, the current CU enables ETMVP techniques, that is, 

when the above conditions are all met, it can be determined that the current CU satisfies a 

first parsing condition  

[00127] As another example, if a prediction mode of the current CU is skip mode or direct 

mode, the current CU has a size satisfying the preset size limit, according to 

sequence-level high-level syntax, the current CU enables ETMVP techniques, and the 

current CU satisfies a condition for using AWP or a condition for using UMVE, that is, 

when the above conditions are all met, it can be determined that the current CU satisfies a 

first parsing condition. 

[00128] For example, the current CU has a size satisfying the preset size limit, which may 

include that the current CU has a width and a height which both are greater than or equal 

to N0. For example, N0=8. 

[00129] It should be noted that the above description that the current CU has a size 

satisfying the preset size limit is only a specific example of related implementation in the 

embodiments of the present application, and is not a limitation of the protection scope of 

the present application. In the embodiments of the present application, the current CU has 

a size satisfying the preset size limit, which may also include other situations. For example, 

the width of the current CU is greater than or equal to N0, the height of the current CU is 

greater than or equal to N0, or, the height and width of the current CU are both greater 

than or equal to N0, and the width and height are not equal to N0 at the same time and so 

on. 

[00130] For example, the current CU satisfies the condition for using AWP, which may 

include: according to the sequence-level high-level syntax, the current CU enables AWP 

techniques; the current CU has a width and a height which both are greater than or equal to 

N1 while less than or equal to N2; a current picture frame type is B picture. 

[00131] For example, the current CU satisfies the condition for using UMVE, which may 

include: according to the sequence-level high-level syntax, the current CU enables UMVE 

techniques. 

[00132] In an embodiment, the current CU satisfies a first parsing condition, which 

includes: a prediction mode of the current CU is skip mode or direct mode; the current CU 
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has a size satisfying the preset size limit; according to sequence-level high-level syntax, 

the current CU enables ETMVP techniques; the current CU satisfies a condition for AWP 

or a condition for using UMVE. 

[00133] In an embodiment, the ETMVP mode flag is encoded by Context-based Adaptive 

Binary Arithmetic Coding (CABAC) with a context model. 

[00134] In another embodiment, the ETMVP mode flag is encoded by CABAC with 

multiple context models. For example, these multiple context models can be determined 

based on the size of the current CU. For example, the current CU size may be expressed as, 

including but not limited to: the width and/or height of the current CU, the maximum or 

minimum value of the width and height of the current CU, or the product of the width and 

height of the current CU. 

[00135] In some embodiments, in Step S300, obtaining the ETMVP mode index value for 

the current CU may include: when the current CU satisfies a second parsing condition, 

parsing the ETMVP mode index value from a bitstream; otherwise, determining the 

ETMVP mode index value as a third value. 

[00136] For example, if the ETMVP mode index value is the third value, it indicates that 

the current CU disables the ETMVP mode. 

[00137] For example, considering that the use of ETMVP mode usually needs to satisfy 

certain conditions, if these conditions are not met, the ETMVP mode may not be 

applicable. In that case, the ETMVP mode index value can be derived out directly while it 

is not necessary to parse the bitstream to obtain the ETMVP mode index value. 

[00138] For example, when the current CU satisfies the specified condition (referred to as 

a second parsing condition in the present application), the ETMVP mode index value may 

be parsed from a bitstream; otherwise, the ETMVP mode index value may be determined 

as a third value. If the ETMVP mode index value is the third value, it indicates that the 

current CU disables the ETMVP mode. 

[00139] For example, the third value may be the same as the first value or second value 

mentioned above, or, may be different from both the first value and the second value 

mentioned above. 

[00140] In an embodiment, the current CU satisfies a second parsing condition, which 

may include one or more of the following: a prediction mode of the current CU is skip 

mode or direct mode; the current CU enables the ETMVP mode. 

[00141] In an embodiment, an inverse binarization of the ETMVP mode index value is 

realized based on a Truncated Unary with a maximum value of 4, wherein the Truncated 

Unary uses a bin string of up to 4 bins and each of the bins adopts a separate context 

model, so there are four context models in total. 
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[00142] For example, in order to lower encoding bitrate cost, and improve encoding and 

decoding performance, an inverse binarization of the ETMVP mode index value is 

realized based on a Truncated Unary with a maximum value of 4, wherein the Truncated 

Unary uses a bin string of up to 4 bins and each of the bins adopts a separate context 

model, so there are four context models in total. 

[00143] The inverse binarization implementation of the ETMVP mode index value can be 

seen in Table 1: 

Table 1 

cu_etmvp_cand_index bin string 

0 1        

1 0 1       

2 0 0 1      

3 0 0 0 1     

4 0 0 0 0 1    

[00144] Wherein, cu_etmvp_cand_index is the ETMVP mode index value. 

[00145] In some embodiments, in Step S310, determining coordinate information of an 

initial matching CU of the current CU according to coordinate information of the current 

CU includes: determining a temporal reference picture where the matching CU is located 

according to the current picture frame type; determining the coordinate information of the 

initial matching CU in the temporal reference picture according to the coordinate 

information of the current CU. 

[00146] For example, in order to determine coordinate information of an initial matching 

CU of the current CU, the frame type of the picture (herein also named as current picture) 

in which the current CU is located can be determined (as current picture frame type), and 

then based on the current picture frame type, the temporal reference picture in which the 

matching CU is located is determined. 

[00147] For example, if the current picture frame type is P picture, the temporal reference 

picture is in the reference picture list 0, and its reference frame index value is 0; if the 

current picture frame type is B picture, the temporal reference picture is in the reference 

picture list 1, and its reference frame index value is 0. 

[00148] For example, when the temporal reference picture in which the matching CU is 

located is determined, the coordinate information of the initial matching CU in the 

temporal reference picture can be determined according to according to the coordinate 

information of the current CU; 

[00149] In an embodiment, the coordinate information of the current CU is the upper-left 

corner coordinate of the current CU in the current picture; the coordinate information of 
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the matching CU is the upper-left corner coordinate of the matching CU in the temporal 

reference picture. 

[00150] For example, the matching CU may include the initial matching CU or the target 

matching CU, that is, unless otherwise specified hereinafter, the coordinate information of 

the initial matching CU may refer to the upper-left corner coordinate of the initial 

matching CU, and the coordinate information of the target matching CU may refer to the 

upper-left corner coordinate of the target matching CU. 

[00151] In an embodiment, as mentioned above, determining the coordinate information 

of the initial matching CU in the temporal reference picture according to the coordinate 

information of the current CU may include: determining the coordinate information of the 

initial matching CU according to the upper-left coordinate of the current LCU, the LCU 

size, the current picture size, the current CU size, and the upper-left coordinate of the 

current CU in the picture. 

[00152] For example, a LCU may include one or more CUs. 

[00153] For example, the coordinate information of the matching CU of the current CU 

can be determined according to the upper-left coordinate of the current LCU in the picture, 

the LCU size, the current CU size, the current picture size, and the upper-left coordinate of 

the current CU in the picture. 

[00154] In an embodiment, as mentioned above, determining the coordinate information 

of the initial matching CU according to the upper-left coordinate of the current LCU in the 

picture, the LCU size, the current picture size, the current CU size, and the upper-left 

coordinate of the current CU in the picture may include: determining the initial matching 

CU’s abscissa according to the current LCU's upper-left corner abscissa in the picture, the 

LCU size, the width of the current CU, the width of the current picture, and the current 

CU’s upper-left corner abscissa in the picture; determining the initial matching CU’s 

ordinate according to the current LCU's upper-left corner ordinate in the picture, the LCU 

size, the height of the current CU, the height of the current picture, and the current CU’s 

upper-left corner ordinate in the picture. 

[00155] For example, the coordinate information of the current CU is the upper-left corner 

coordinate of the current CU in the current picture; the coordinate information of the 

matching CU is the upper-left corner coordinate of the matching CU in the temporal 

reference picture. 

[00156] For example, in the coordinate system in the picture plane, on the horizontal axis, 

the positive direction is to the right, and on the vertical axis, the positive direction is down 

(the same below). 

[00157] For example, if (Xpos, Ypos) is the coordinate information of the current CU in 

the picture, (x_ctb_pos, y_ctb_pos) is the upper-left corner coordinate of the current LCU 

in the picture, the cu_width and cu_height are the width and height of the current CU, and 
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the horizontal_size and vertical_size are the width and height of the current picture, 

lcu_size is the LCU size, the coordinates of the matching CU (Mx,My) is determined as 

follows: 

Mx=Clip3(x_ctb_pos, min(x_ctb_pos+lcu_size-cu_width, horizontal_size-cu_width), 

((Xpos+4)>>3)<<3) 

My=Clip3 (y_ctb_pos, min(y_ctb_pos+lcu_size-cu_height, vertical_size-cu_height), 

((Ypos+4)>>3)<<3) 

[00158] For example, if (Xpos, Ypos) is the coordinate information of the current CU in 

the picture, (x_ctb_pos, y_ctb_pos) is the upper-left corner coordinate of the current LCU 

in the picture, the cu_width and cu_height are the width and height of the current CU, and 

the horizontal_size and vertical_size are the width and height of the current picture, 

lcu_size is the LCU size, the coordinates of the matching CU (Mx,My) is determined as 

follows: 

Mx = min (((Xpos+4)>>3)<<3, min (x_ctb_pos + lcu_size - cu_width, horizontal_size - 

cu_width)) 

My = min (((Ypos+4)>>3)<<3, min(y_ctb_pos + lcu_size - cu_height, vertical_size - 

cu_height)) 

[00159] In some embodiments, in Step S320, constructing an enhanced temporal 

candidate list based on the coordinate information of the initial matching CU may include: 

determining at least one ETMVP mode number according to the coordinate information of 

the initial matching CU; constructing an enhanced temporal candidate list according to at 

least one ETMVP mode number. 

[00160] For example, the at least one ETMVP mode number may include: an ETMVP 

mode number corresponding to the coordinate information of the initial matching CU, and 

one or more ETMVP mode numbers corresponding to multiple new matching CU (if 

available) obtained by offsetting the initial matching CU. 

[00161] For example, when at least one ETMVP mode number is determined according to 

the coordinate information of the initial matching CU, an enhanced temporal candidate list 

may be constructed according to the at least one ETMVP mode number. 

[00162] For example, when the enhanced temporal candidate list is constructed, the length 

of the enhanced temporal candidate list can be initialized to zero (0), that is, the initial 

length of the enhanced temporal candidate list is 0. 

[00163] For example, the length of the enhanced temporal candidate list can increase as 

the ETMVP mode numbers increase. 

[00164] In an embodiment, the coordinate information of the matching CU is the 

upper-left corner coordinate of the matching CU in the temporal reference picture; the 
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constructing an enhanced temporal candidate list according to at least one ETMVP mode 

number may include:  

adding the ETMVP mode number 0 to the enhanced temporal candidate list and increasing 

the length of the enhanced temporal candidate list by 1; 

if My+8 is less than or equal to the smaller values of y_ctb_pos+lcu_size-cu_height and 

vertical_size-cu_height, and the motion information of position A1 is different from the 

motion information of position C3 or the motion information of position A2 is different 

from the motion information of position C4, then adding the ETMVP mode number 1 to 

the enhanced temporal candidate list and increasing the length of the enhanced temporal 

candidate list by 1; 

if Mx+8 is less than or equal to the smaller values of x_ctb_pos+lcu_size-cu_width and 

horizontal_size-cu_width, and the motion information of position A1 is different from the 

motion information of position B2 or the motion information of position A3 is different 

from the motion information of position B4, then adding the ETMVP mode number 2 to 

the enhanced temporal candidate list and increasing the length of the enhanced temporal 

candidate list by 1; 

if My-8 is greater than or equal to y_ctb_pos, and the motion information of position A3 is 

different from the motion information of position C1 or the motion information of position 

A4 is different from the motion information of position C2, then adding the ETMVP mode 

number 3 to the enhanced temporal candidate list and increasing the length of the 

enhanced temporal candidate list by 1; 

if Mx-8 is greater than or equal to x_ctb_pos, and the motion information of position A2 is 

different from the motion information of position B1 or the motion information of position 

A4 is different from the motion information of position B3, then adding the ETMVP mode 

number 4 to the enhanced temporal candidate list and increasing the length of the 

enhanced temporal candidate list by 1. 

[00165] For example, wherein (Mx, My) is the coordinate information of the initial 

matching CU, (x_ctb_pos, y_ctb_pos) is the upper-left corner coordinate of the current 

LCU in the picture, lcu_size is the size of the LCU, the cu_width and cu_height are the 

width and height of the current CU, and the horizontal_size and vertical_size are the width 

and height of the current picture, respectively. 

[00166] For example, A1 is the 4*4 block in the upper-left corner of the initial matching 

CU, B1 is the 4*4 block directly to the left of A1, and C1 is the 4*4 block directly above 

A1; A2 is the 4*4 block in the upper-right corner of the initial matching CU, B2 is the 4*4 

block directly to the right of A2, and C2 is the 4*4 block directly above A2; A3 is the 4*4 

block in the lower-left corner of the initial matching CU, B3 is the 4*4 block directly to 

the left of A3, and C3 is the 4*4 block directly below A3; A4 is the 4*4 block in the 
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lower-right corner of the initial matching CU, B4 is the 4*4 block directly to the right of 

A4, and C4 is the 4*4 block directly below A4. Its diagram may be seen in FIG. 4. 

[00167] For example, when offsetting a matching CU, the offset is in units of 8 pixels. For 

example, when offsetting a matching CU downward, the matching CU is offset downward 

by 8 pixels. 

[00168] Considering that in the embodiments of the present application, a new matching 

CU is obtained by offsetting the matching CU up/down/left/right, add one or more 

candidate matching CUs to add new candidate motion information. 

[00169] Taking the downward offset of the matching CU as an example, considering that 

when the motion information of the position A1 and position C3 is the same, and the 

motion information of the position A2 and position C4 is the same, there is high 

probability that the motion information of the new matching CU obtained by offsetting the 

matching CU downward will be the same as the motion information of the original 

matching CU, and this time the offset may not yield new motion information. 

[00170] Therefore, when the motion information of position A1 is compared with position 

C3 while the motion information of position A2 is compared with position C4, and at least 

one of the two comparison results is inconsistent, it can be determined that new motion 

information can be obtained by a downward offset, that is, the matching CU obtained by 

the downward offset can be used as the candidate matching CU. 

[00171] For example, when offsetting the matching CU, it is also necessary to ensure that 

the boundary, in the offset direction, of the new matching CU obtained after the offset, 

does not exceed the coordinate range corresponding to the LCU in which the matching CU 

(before the offset) is located, that is, it does not exceed the boundary of the LCU in the 

offset direction. And the boundary does not exceed the coordinate range corresponding to 

the picture where the matching CU is located, that is, it does not exceed the boundary of 

the picture in the offset direction. 

[00172] For example, for an upward offset, the boundary in the direction of the offset is 

the upper boundary; for downward offset, the boundary in the offset direction is the lower 

boundary; for a left offset, the boundary in the offset direction is the left boundary; for 

right offset, the boundary in the offset direction is the right boundary. 

[00173] For example, still taking downward offset as an example, when offsetting a 

matching CU downward, on the one hand, the offset ordinate (i.e. My+8) needs to be less 

than or equal to y_ctb_pos + lcu_size - cu_height (that is, the lower boundary of the new 

matching CU obtained after the offset does not exceed the lower boundary of the LCU 

where the matching CU is located before the offset), on the other hand, the offset ordinate 

needs to be less than or equal to vertical_size - cu_height (that is, the lower boundary of 

the new matching CU obtained after the offset does not exceed the lower boundary of the 

picture in which the matching CU is located before the offset), that is to say, My+8 needs 
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to be less than or equal to the smaller one of y_ctb_pos + lcu_size - cu_height and 

vertical_size - cu_height. 

[00174] In an embodiment, in Step S320, constructing an enhanced temporal candidate list 

based on the coordinate information of the initial matching CU may also include: when the 

length of the enhanced temporal candidate list is less than 5, performing the following 

operations in a loop until the length of the enhanced temporal candidate list equals to 5: 

adding another number in the enhanced temporal candidate list that is the same as the last 

ETMVP mode number in the list, and increasing the length of the enhanced temporal 

candidate list by 1. 

[00175] For example, considering that when offsetting the matching CU up, down, left, 

right, all of which can obtain a usable candidate matching CU, the candidate matching 

CUs may include the matching CU before the offset, and the 4 matching CUs obtained by 

matching, that is, the length of the enhanced temporal candidate list is 5. 

[00176] In order to improve the robustness of decoding and avoid decoding errors, when 

the length of the enhanced temporal candidate list constructed in the above way is less 

than 5, the length of the enhanced temporal candidate list can be extended to 5 by policy. 

[00177] For example, when the length of the enhanced temporal candidate list is less than 

5, another number that is the same as the last ETMVP mode number in the list can be 

added in the enhanced temporal candidate list, increasing the length of the enhanced 

temporal candidate list by 1; the operations are performed in a loop until the length of the 

enhanced temporal candidate list equals 5. 

[00178] In some embodiments, according to the ETMVP mode index value, obtaining a 

corresponding ETMVP mode number from the enhanced temporal candidate list, and 

determining coordinate information of a target matching CU corresponding to the ETMVP 

mode number, may include: 

if the ETMVP mode number is 0, then Px equals Mx, Py equals My; 

if the ETMVP mode number is 1, then Px equals Mx, Py equals My+n; 

if the ETMVP mode number is 2, then Px equals Mx+n, Py equals My; 

if the ETMVP mode number is 3, then Px equals Mx, Py equals My-n; 

if the ETMVP mode number is 4, then Px equals Mx-n, Py equals My; 

[00179] For example, (Mx, My) is the upper-left corner coordinate of the initial matching 

CU, and (Px, Py) is the upper-left corner coordinate of the target matching CU. 

[00180] For example, a new matching CU is obtained by offsetting the matching CU 

up/down/left/right by n pixels. For example, n=8. 

[00181] Assume the ETMVP mode number corresponding to the initial matching CU is 0, 

the ETMVP mode number corresponding to the matching CU obtained by a downward 
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offset is 1, the ETMVP mode number corresponding to the matching CU obtained by a 

right offset is 2, the ETMVP mode number corresponding to the matching CU obtained by 

a upward offset is 3, and the ETMVP mode number corresponding to the matching CU 

obtained by a left offset is 4. 

[00182] When an enhanced temporal candidate list is constructed in the above way, 

according to the ETMVP mode index value obtained in Step S300, the corresponding 

ETMVP mode number can be obtained from the enhanced temporal candidate list. 

[00183] For example, if the ETMVP mode number is 1, then the target matching CU is the 

temporal reference CU obtained by the overall downward offset of the initial matching CU 

by n pixels, that is, Px equals Mx, Py equals My+n. 

[00184] If the ETMVP mode number is 2, then the target matching CU is the temporal 

reference CU obtained by the overall right offset of the initial matching CU by n pixels, 

that is, Px equals Mx+n, Py equals My. 

[00185] If the ETMVP mode number is 3, then the target matching CU is the temporal 

reference CU obtained by the overall upward offset of the initial matching CU by n pixels, 

that is, Px equals Mx, Py equals My-n. 

[00186] If the ETMVP mode number is 4, then the target matching CU is the temporal 

reference CU obtained by the overall left offset of the initial matching CU by n pixels, that 

is, Px equals Mx-n, Py equals My. 

[00187] In some embodiments, in Step S340, determining motion information of a 

subblock at a corresponding position in the current CU according to the motion 

information of each subblock in the target matching CU may include: for any subblock in 

the target matching CU, when the current picture frame type is P picture, if the forward 

motion information of the subblock is available, then the forward motion information of 

the subblock is scaled to the first frame of List0, and the scaled forward motion 

information is given to the subblock at the corresponding position in the current CU. 

[00188] In some embodiments, in Step S340, determining motion information of a 

subblock at a corresponding position in the current CU according to the motion 

information of each subblock in the target matching CU may include: for any subblock in 

the target matching CU, when the current picture frame type is B picture, if the forward 

motion information and backward motion information of the subblock are available, the 

forward motion information and backward motion information of the subblock are scaled 

respectively pointing to the first frame of List0 and the first frame of List1, and the scaled 

forward motion information and backward motion information are respectively given to 

the subblock at the corresponding position in the current CU; if the forward motion 

information of the subblock is available, but the backward motion information is 

unavailable, the forward motion information of the subblock is scaled pointing to the first 

frame of List0, and the scaled forward motion information is given to the subblock at the 
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corresponding position in the current CU; if the backward motion information of the 

subblock is available, but the forward motion information is unavailable, the backward 

motion information of the subblock is scaled pointing to the first frame of List1, and the 

scaled backward motion information is given to the subblock at the corresponding position 

in the current CU. 

[00189] For example, in order to improve the efficiency of determining the motion 

information of each subblock of the current CU, for any subblock in the target matching 

CU, whether the motion information of the subblock is available may be determined. 

[00190] For example, when the current picture frame type is P picture, whether the 

forward motion information of the subblock is available may be determined; when the 

current picture frame type is B picture, whether the forward motion information and 

backward motion information of the subblock are available may be determined 

respectively. 

[00191] For example, for any subblock in the target matching CU, when the forward 

motion information of the subblock is determined to be available, the forward motion 

information of the subblock may be scaled to the first frame of List0, and the scaled 

forward motion information is given to the subblock at the corresponding position in the 

current CU. 

[00192] For example, for any subblock in the target matching CU, when the backward 

motion information of the subblock is determined to be available (when the current picture 

frame type is B picture), the backward motion information of the subblock may be scaled 

pointing to the first frame of List1, and the scaled backward motion information is given 

to the subblock at the corresponding position in the current CU. 

[00193] For example, for any subblock in the target matching CU, when both the forward 

motion information and backward motion information of the subblock are determined to 

be both available (when the current picture frame type is B picture), the forward motion 

information and backward motion information of the subblock may be scaled respectively, 

pointing to the first frame of List0 and the first frame of List1, and the scaled forward 

motion information and backward motion information are respectively given to the 

subblock at the corresponding position in the current CU. 

[00194] In some embodiments, in Step S340, determining motion information of a 

subblock at a corresponding position in the current CU according to the motion 

information of each subblock in the target matching CU may include: for any subblock in 

the target matching CU, when the current picture frame type is P picture, if the forward 

motion information of the subblock is unavailable, when the forward motion information 

of a first surrounding block of the current CU is available, the forward motion information 

of the first surrounding block is scaled to the first frame of List0, and the scaled forward 

motion information is given to the subblock at the corresponding position in the current 

CU; when the forward motion information of the first surrounding block is unavailable, 
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the zero motion information is given to the subblock at the corresponding position in the 

current CU; when the current picture frame type is B picture, if neither the forward motion 

information nor backward motion information of the subblock is available, when both the 

forward motion information and backward motion information of the first surrounding 

block of the current CU are available, the forward motion information and backward 

motion information of the first surrounding block are scaled to the first frame of List0 and 

the first frame of List1 respectively, and the scaled forward motion information and scaled 

backward motion information are given to the subblock at the corresponding position in 

the current CU respectively; when the forward motion information of the first surrounding 

block is available, but its backward motion information is unavailable, its forward motion 

information is scaled to the first frame of List0, and the scaled forward motion information 

is given to the subblock at the corresponding position in the current CU; when the 

backward motion information of the first surrounding block is available, but its forward 

motion information is unavailable, its backward motion information is scaled to the first 

frame of List1, and the scaled backward motion information is given to the subblock at the 

corresponding position in the current CU; when neither the forward motion information 

nor the backward motion information of the first surrounding block is available, the zero 

motion information is given to the subblock at the corresponding position in the current 

CU. 

[00195] For example, the motion information of the subblock in the current CU may be 

determined according to the motion information of a surrounding block of the current CU 

(referred to as a first surrounding block in the present application). 

[00196] For example, a first surrounding block of the current CU may include but not 

limited to any decoded neighboring block or non-neighboring block of the current CU. 

[00197] For example, a first surrounding block of the current CU may be seen in FIG. 5. 

As seen in FIG. 5, E is the current CU, and the first surrounding block of the current CU 

may include any one of A, B, C, D, F, and G. 

[00198] For example, a CU includes at least one subblock, the width of each subblock 

does not exceed the width of the current CU, and the height of each subblock does not 

exceed the height of the current CU, for example, each subblock is an 8*8 block. 

[00199] In an embodiment, the first surrounding block of the current CU is F in FIG. 5. 

For example, the size of F can be 8*8, that is, the first surrounding block is the 8*8 block 

neighboring to the lower-left corner of the current CU. For example, the size of F can be 

4*4, that is, the first surrounding block is the 4*4 block neighboring to the lower-left 

corner of the current CU.  

[00200] For example, when the current picture frame type is P picture, when the forward 

motion information of the subblock of the target matching CU is unavailable, the motion 

information of the subblock of the current CU may also be determined according to the 

motion information of the first surrounding block of the current CU. 



27 

[00201] For example, when the current picture frame type is B picture, when neither the 

forward motion information nor the backward motion information of the subblock of the 

target matching CU is available, the motion information of the subblock of the current CU 

may also be determined according to the motion information of the first surrounding block 

of the current CU. 

[00202] For example, when the current picture frame type is P picture, when neither the 

forward motion information of the subblock of the target matching CU nor the forward 

motion information of the first surrounding block of the current picture CU is available, 

zero motion information may be given to the subblock at the corresponding position in the 

current CU. 

[00203] For example, when the current picture frame type is B picture, when neither the 

forward motion information nor the backward motion information of the subblock of the 

target matching CU is available, and when neither the forward motion information nor the 

backward motion information of the first surrounding block is available, zero motion 

information may be given to the subblock at the corresponding position in the current CU. 

[00204] In some embodiments, as seen in FIG. 6, after determining the motion 

information of the subblock at the corresponding position in the current CU according to 

the motion information of each subblock in the target matching CU in Step S340, the 

method may further include Step S350: according to the motion information of each 

subblock in the current CU, performing MC on the corresponding subblock in the current 

CU. 

[00205] For example, when the motion information of each subblock in the current CU is 

determined as mentioned above, according to the motion information of each subblock in 

the current CU, MC may be performed on the corresponding subblock in the current CU. 

For example, MC may be performed on the subblock at row h and column l in the current 

CU, according to the motion information of the subblock at row h and column l in the 

current CU. 

[00206] In an embodiment, Step S350, according to the motion information of each 

subblock in the current CU, performing MC on the corresponding subblock in the current 

CU may include：for any subblock of the current CU, not using DMVR for its motion 

information; if the subblock satisfies the application conditions of BIO, MC is performed 

on the subblock according to the motion information of the subblock, and BIO techniques 

are used to add the optical flow offset value to the compensated pixel value, then the 

prediction sample matrix of the subblock is obtained; otherwise, performing MC on the 

subblock according to the motion information of the subblock, and obtaining the 

prediction sample matrix of the subblock. 

[00207] For example, the prediction samples of the current CU are composed of 

prediction samples of each subblock. 
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[00208] In an embodiment, the subblock satisfies the application conditions of BIO, 

which includes: according to sequence-level high-level syntax, BIO techniques is enabled; 

the MV accuracy of the current CU equals 0; the subblock uses bi-prediction; for this 

subblock, the reference frame whose index value is refIdxL0 in the reference picture list 0 

and the reference frame whose index value is refIdxL1 in the reference picture list 1 are 

respectively displayed on both sides of the current frame. 

[00209]  For example, the embodiments of the present application also provide an 

encoding method, wherein the encoding method may be applied to an encoding device, the 

method may include the following steps. 

[00210] At step T100, coordinate information of an initial matching CU of the current CU 

is determined according to coordinate information of the current CU. Details for 

implementing this step may be referred to the description of step S310 in the embodiment 

as illustrated in FIG. 3 and would not be duplicated here. 

[00211] At step T110, an enhanced temporal candidate list is constructed based on the 

coordinate information of the initial matching CU. Details for implementing this step may 

be referred to the description of step S320 in the embodiment as illustrated in FIG. 3 and 

would not be duplicated here. 

[00212] At step T120, coordinate information of a target matching CU corresponding to 

each ETMVP mode number in the enhanced temporal candidate list is determined by 

going through ETMVP mode numbers in the enhanced temporal candidate list 

sequentially. 

[00213] For example, when an enhanced temporal candidate list is constructed in a way as 

described in Step T120, the encoding device can go through the ETMVP mode numbers in 

the enhanced temporal candidate list. 

[00214] For each candidate ETMVP mode number, the encoding device can determine the 

coordinate information of the corresponding target matching CU according to the 

candidate ETMVP mode number. Details for implementing this step may be referred to the 

description of step S330 in the embodiment as illustrated in FIG. 3 and would not be 

duplicated here. 

[00215] At Step T130, motion information of the target matching CU is determined 

according to the coordinate information of the target matching CU, wherein the motion 

information of the target matching CU includes motion information of each subblock in 

the target matching CU, and motion information of a subblock at a corresponding position 

in the current CU is determined according to the motion information of each subblock in 

the target matching CU. Details for implementing this step may be referred to the 

description of step S340 in the embodiment as illustrated in FIG. 3 and would not be 

duplicated here. 
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[00216] At Step T140, MC is performed on the corresponding subblock in the current CU 

according to the motion information of each subblock in the current CU. Details for 

implementing this step may be referred to the description of step S350 in the embodiment 

as illustrated in FIG. 6 and would not be duplicated here. 

[00217] At Step T150, a rate-distortion cost of each ETMVP mode is calculated, the 

rate-distortion costs are compared with respective rate-distortion costs of other prediction 

modes to select a prediction mode corresponding to a smallest rate-distortion cost, and an 

ETMVP mode flag and an ETMVP mode index value of the selected prediction modes are 

recorded into a bitstream to be transmitted to a decoding device. 

[00218] For example, the encoding device can determine the prediction mode with the 

smallest rate-distortion cost based on the RDO decision, and determine the value of the 

ETMVP mode flag and the ETMVP mode index value according to the prediction mode 

corresponding to the smallest rate-distortion cost, and record it into a bitstream to be 

transmitted to a decoding device. 

[00219] For example, the implementation process of encoding and decoding of the above 

embodiments can refer to each other. 

[00220] In order to enable those skilled in the art to better understand the technical 

solutions provided by the embodiments of the present application, the following is a 

description of the technical solutions provided by embodiments of the present application 

in combination with specific examples. 

Embodiment 1 

[00221] The embodiments of the present application provide an enhanced temporal 

motion information prediction method, by which the motion information of the co-located 

CU in the co-located frame of the current CU is used to determine the matching CU, and 

the found matching CU is offset in a series of ways, such as up, down, left, right, etc, 

resulting in multiple temporal candidate modes, which to a certain extent can avoid the 

problem of inaccurate found matching CU due to inaccurate motion information of the 

surrounding CU. 

[00222] The main implementation process of the embodiments of the present application 

may include the following 6 parts: 

[00223] Part 1, encoding/parsing a value of an Enhanced Temporal Motion Vector 

Prediction (ETMVP) mode flag and an ETMVP mode index value according to the 

encoding/decoding conditions of the current CU; 

[00224] Part 2, determining coordinate information of an initial matching CU of a current 

CU according to coordinate information of the current CU; 

[00225] Part 3, constructing an enhanced temporal candidate list based on the coordinate 

information of the initial matching CU; 
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[00226] Part 4, obtaining a corresponding ETMVP mode from the enhanced temporal 

candidate mode list according to the ETMVP mode index value, and determine coordinate 

information of a target matching CU corresponding to the ETMVP mode; 

[00227] Part 5, obtaining motion information of each subblock in the current CU 

according to the coordinate information of the target matching CU; 

[00228] Part 6, performing MC on the corresponding subblock in the current CU based on 

the motion information of each subblock in the current CU. 

[00229] For example, the order of the above six parts may be adjusted. 

Embodiment 2 

[00230] An encoding method which the embodiments of the present application provide 

may include the following steps: 

[00231] Step 1, determining coordinate information of an initial matching CU of a current 

CU according to coordinate information of the current CU; 

[00232] Step 2, constructing an enhanced temporal candidate list based on the coordinate 

information of the initial matching CU; 

[00233] Step 3, determining coordinate information of a target matching CU 

corresponding to each enhanced temporal candidate mode in the enhanced temporal 

candidate list by going through ETMVP mode numbers in the enhanced temporal 

candidate list sequentially; 

[00234] Step 4, determining the motion information of each subblock in the current CU 

according to the motion information corresponding to the coordinate information of the 

target matching CU; 

[00235] Step 5, performing MC on the corresponding subblock in the current CU 

according to the motion information of each subblock in the current CU. 

[00236] Step 6, calculating a rate-distortion cost of each ETMVP mode, comparing the 

rate-distortion costs with respective rate-distortion costs of other prediction modes to 

select a prediction mode corresponding to a smallest rate-distortion cost; and recording an 

ETMVP mode flag and an ETMVP mode index value of the selected prediction modes 

into a bitstream to be transmitted to a decoding device. 

Embodiment 3 

[00237] A decoding method which the embodiments of the present application provide 

may include the following steps: 

[00238] Step 1, obtaining a value of an ETMVP mode flag and an ETMVP mode index 

value for a current CU; when the value of the ETMVP mode flag is a first value, 

performing Step 2~6. 
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[00239] Step 2, determining coordinate information of an initial matching CU of a current 

CU according to coordinate information of the current CU; 

[00240] Step 3, constructing an enhanced temporal candidate list based on the coordinate 

information of the initial matching CU; 

[00241] Step 4, obtaining the corresponding ETMVP mode number from the enhanced 

temporal candidate list according to the obtained ETMVP mode index value, and 

determine coordinate information of a target matching CU corresponding to the ETMVP 

mode number； 

[00242] Step 5, determining the motion information of each subblock in the current CU 

according to the motion information corresponding to the coordinate information of the 

target matching CU; 

[00243] Step 6, performing MC on the corresponding subblock in the current CU 

according to the motion information of each subblock in the current CU. 

[00244] Combined with embodiments, the parts of the main process of the embodiments 

of the present application (i.e., Part 1 ~ Part 6) are described below. 

[00245] Part 1, encoding/parsing a value of an ETMVP mode flag and an ETMVP mode 

index value 

[00246] For example, parsing a value of an ETMVP mode flag and an ETMVP mode 

index value may include: 1) parsing a value of an ETMVP mode flag (can be recorded as 

etmvp_flag); 2) parsing an ETMVP mode index value (can be recorded as 

cu_etmvp_cand_index). 

Embodiment 4 

[00247] If the current CU satisfies a parsing condition 1 (i.e., the first parsing condition), 

the value of an ETMVP mode flag is parsed from the bitstream, otherwise, the value of an 

ETMVP mode flag is 0 (i.e., the second value is 0). 

[00248] For example, the current CU satisfies a parsing condition 1, which may refer to 

Embodiment 5 ~ Embodiment 10, separately. 

Embodiment 5 

[00249] The current CU satisfies a parsing condition 1, which includes: a prediction mode 

of the current CU is skip mode or direct mode. 

Embodiment 6 

[00250] The current CU satisfies a parsing condition 1, which includes: the current CU 

size satisfies one of the following limits (i.e., the preset size limits): the current CU has a 

width and a height which both are greater than or equal to N0. For example, N0 equals 8. 

Embodiment 7 
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[00251] The current CU satisfies a parsing condition 1, which includes: according to 

sequence-level high-level syntax, the current CU enables ETMVP techniques. 

Embodiment 8 

[00252] The current CU satisfies a parsing condition 1, which includes: the current CU 

satisfies a condition for using AWP or a condition for using UMVE. 

[00253] For example, a condition for using AWP may include: according to the 

sequence-level high-level syntax, the current CU enables AWP techniques; the current CU 

has a width and a height which both are greater than or equal to N1 while less than or 

equal to N2; a current picture frame type is B picture. 

[00254] For example, N1=8. For example, N2=64. 

[00255] For example, a condition for using UMVE may include: according to the 

sequence-level high-level syntax, the current CU enables UMVE techniques. 

Embodiment 9 

[00256] The current CU satisfies a parsing condition 1, which includes:  

[00257] a prediction mode of the current CU is skip mode or direct mode; 

[00258] the current CU has a size satisfying the following preset size limit; 

[00259] the current CU has a width and a height which both are greater than or equal to 8. 

For example, N0=8. 

[00260] according to sequence-level high-level syntax, the current CU enables ETMVP 

techniques. 

Embodiment 10 

[00261] The current CU satisfies a parsing condition 1, which includes: 

[00262] a prediction mode of the current CU is skip mode or direct mode; 

[00263] the current CU has a size satisfying the following preset size limit; 

[00264] the current CU has a width and a height which both are greater than or equal to 8. 

For example, N0=8. 

[00265] according to sequence-level high-level syntax, the current CU enables ETMVP 

techniques. 

[00266] the current CU satisfies a condition for using AWP or a condition for using 

UMVE. 

[00267] For example, a condition for using AWP may include: 

[00268] according to the sequence-level high-level syntax, the current CU enables AWP 

techniques; 



33 

[00269] the current CU has a width and a height which both are greater than or equal to 

N1 while less than or equal to N2; 

[00270] a current picture frame type is B picture; 

[00271] For example, N1=8. For example, N2=64. 

[00272] For example, a condition for using UMVE may include: according to the 

sequence-level high-level syntax, the current CU enables UMVE techniques. 

[00273] It should be noted that, in the embodiments of the present application, that a 

current CU satisfies the parsing condition 1 is not limited to the situation described above 

in embodiments 5~10 mentioned above, which may also include the combination of any 

two embodiments in embodiments 5~8, and the combination of any three embodiments 

(the combination of embodiments 5~7 is Embodiment 9). 

Embodiment 11 

[00274] If the current CU satisfies a parsing condition 1, the value of an ETMVP mode 

flag is parsed from the bitstream; otherwise, the value of an ETMVP mode flag is 0. 

[00275] For example, the ETMVP mode flag is encoded by Context-based Adaptive 

Binary Arithmetic Coding (CABAC). 

Embodiment 12 

[00276] If the current CU satisfies a parsing condition 1, the value of an ETMVP mode 

flag is parsed from the bitstream; otherwise, the value of an ETMVP mode flag is 0. 

[00277] For example, the specific situation that the current CU satisfies a parsing 

condition 1 may refer to the relevant description in the above embodiments, such as any 

one of embodiments 5~10. 

[00278] For example, the ETMVP mode flag is encoded by CABAC with a context 

model. 

Embodiment 13 

[00279] If the current CU satisfies a parsing condition 1, the value of an ETMVP mode 

flag is parsed from the bitstream; otherwise, the value of an ETMVP mode flag is 0. 

[00280] For example, the specific situation that the current CU satisfies a parsing 

condition 1 may refer to the relevant description in the above embodiments, such as any 

one of embodiments 5~10. 

[00281] For example, the ETMVP mode flag is encoded by CABAC with multiple context 

models. 

[00282] For example, these multiple context models can be determined based on the size 

of the current CU. 
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[00283] For example, the current CU size may be expressed as, including but not limited 

to: the width and/or height of the current CU, the maximum or minimum value of the 

width and height of the current CU, or the product of the width and height of the current 

CU. 

Embodiment 14 

[00284] If the current CU satisfies a parsing condition 2 (i.e., the second parsing 

condition), the ETMVP mode index value is parsed from the bitstream; otherwise, the 

ETMVP mode index value is 0 (i.e., the third value is 0). 

[00285] For example, the specific situation that the current CU satisfies a parsing 

condition may refer to embodiments 15~17 separately. 

Embodiment 15 

[00286] The current CU satisfies a parsing condition 2, which includes: a prediction mode 

of the current CU is skip mode or direct mode. 

Embodiment 16 

[00287] The current CU satisfies a parsing condition 2, which includes: according to 

sequence-level high-level syntax, the current CU enables ETMVP mode. 

Embodiment 17 

[00288] The current CU satisfies a parsing condition 2, which includes: 

[00289] a prediction mode of the current CU is skip mode or direct mode; 

[00290] the current CU enables the ETMVP mode. 

[00291] For example, the syntax description of the ETMVP mode index value may be as 

follows: 

if ((SkipFlag || DirectFlag) && EtmvpFlag) {  

cu_etmvp_cand_index ae(v) 

Embodiment 18 

[00292] If the current CU satisfies a parsing condition 2 (i.e., the second parsing 

condition), the ETMVP mode index value is parsed from the bitstream; otherwise, the 

ETMVP mode index value is 0 (i.e., the third value is 0). 

[00293] For example, the specific situation that the current CU satisfies a parsing 

condition 2 may refer to the description in any one of embodiments 15~17. 

[00294] For examle, an inverse binarization of the ETMVP mode index value is realized 

based on a Truncated Unary with a maximum value of 4, wherein the Truncated Unary 

uses a bin string of up to 4 bins and each of the bins adopts a separate context model, so 
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there are four context models in total. For example, the inverse binarization 

implementation of the ETMVP mode index value may be seen in Table 1. 

[00295] Part 2, determining coordinate information of an initial matching CU of a current 

CU according to coordinate information of the current CU 

[00296] For example, determining coordinate information of an initial matching CU of the 

current CU according to coordinate information of the current CU may include: 

determining a temporal reference picture where the matching CU is located according to 

the current picture frame type; determining the coordinate information of the initial 

matching CU of the current CU according to the coordinate information of the current CU. 

[00297] For example, in the temporal reference picture, the temporal reference block 

whose width and height are respectively the same as the width and height of the current 

CU is determined to be the matching CU of the current CU. 

[00298] For example, if the current picture frame type is P picture, the temporal reference 

picture is in the reference picture list 0, and its reference frame index value is 0; if the 

current picture frame type is B picture, the temporal reference picture is in the reference 

picture list 1, and its reference frame index value is 0. 

[00299] For example, the coordinate information of the current CU may be the upper-left 

corner coordinate of the current CU in the picture (the current picture); the coordinate 

information of the matching CU may be the upper-left corner coordinate of the matching 

CU in the temporal reference picture. 

[00300] For example, determining coordinate information of an initial matching CU of the 

current CU according to coordinate information of the current CU may include: 

determining the coordinate information of the initial matching CU based on the upper-left 

coordinate of the current LCU in the picture, the LCU size, the current picture size, the 

current CU size, and the upper-left coordinate of the current CU in the picture. 

[00301] For example, based on the upper-left coordinate of the current LCU in the picture, 

the LCU size, the current picture size, the current CU size, and the upper-left coordinate of 

the current CU in the picture, determining the coordinate information of the initial 

matching CU includes: determining the initial matching CU’s abscissa according to the 

current LCU's upper-left corner abscissa in the picture, the LCU size, the width of the 

current CU, the width of the current picture, and the current CU’s upper-left corner 

abscissa in the picture; determining the initial matching CU’s ordinate according to the 

current LCU's upper-left corner ordinate in the picture, the LCU size, the height of the 

current CU, the height of the current picture, and the current CU’s upper-left corner 

ordinate in the picture. 

[00302] For example, the specific implementation of determining coordinate information 

of an initial matching CU for he current CU according to coordinate information of the 

current CU may refer to the description in any one of embodiments 19~21. 
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Embodiment 19 

[00303] If (Xpos, Ypos) is the upper-left corner coordinate of the current CU in the picture, 

(x_ctb_pos, y_ctb_pos) is the upper-left corner coordinate of the current LCU in the 

picture, the cu_width and cu_height are the width and height of the current CU, and the 

horizontal_size and vertical_size are the width and height of the current picture, lcu_size is 

the LCU size, the coordinates of the matching CU (Mx,My) is determined as follows: 

Mx=Clip3(x_ctb_pos, min(x_ctb_pos+lcu_size-cu_width, horizontal_size-cu_width), 

((Xpos+4)>>3)<<3) 

My=Clip3 (y_ctb_pos, min(y_ctb_pos+lcu_size-cu_height, vertical_size-cu_height), 

((Ypos+4)>>3)<<3) 

Embodiment 20 

[00304] If (Xpos, Ypos) is the upper-left corner coordinate of the current CU in the picture, 

(x_ctb_pos, y_ctb_pos) is the upper-left corner coordinate of the current LCU in the 

picture, the cu_width and cu_height are the width and height of the current CU, and the 

horizontal_size and vertical_size are the width and height of the current picture, lcu_size is 

the LCU size, the coordinates of the matching CU (Mx,My) is determined as follows: 

Mx = min (((Xpos+4)>>3)<<3, min (x_ctb_pos + lcu_size - cu_width, horizontal_size - 

cu_width)) 

My = min (((Ypos+4)>>3)<<3, min(y_ctb_pos + lcu_size - cu_height, vertical_size - 

cu_height)) 

Embodiment 21 

[00305] If (Xpos, Ypos) is the upper-left corner coordinate of the current CU in the picture, 

(x_ctb_pos, y_ctb_pos) is the upper-left corner coordinate of the current LCU in the 

picture, the cu_width and cu_height are the width and height of the current CU, and the 

horizontal_size and vertical_size are the width and height of the current picture, lcu_size is 

the LCU size, the coordinates of the matching CU (Mx,My) is determined as follows: 

Mx=Clip3(x_ctb_pos, min(x_ctb_pos+lcu_size-cu_width, horizontal_size-cu_width), 

((Xpos>>3)<<3) 

My=Clip3 (y_ctb_pos, min(y_ctb_pos+lcu_size-cu_height, vertical_size-cu_height), 

((Ypos>>3)<<3) 

Embodiment 22 

[00306] If (Xpos, Ypos) is the upper-left corner coordinate of the current CU in the picture, 

the coordinates of the matching CU (Mx, My) may be determined as follows: 

Mx= (Xpos>>shift)<<shift 

My= (Ypos>>shift)<<shift) 
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[00307] For example, shift is related to the size of a subblock, for a N*N subblock, 

N=1<<shift. For example, if the subblock size is 8*8, shift=3. 

[00308] Part 3, constructing an enhanced temporal candidate list based on the coordinate 

information of the initial matching CU 

[00309] For example, if (Mx,My) is the upper-left corner coordinate of the initial 

matching CU in the temporal reference picture, A1~A4, B1~B4, C1~C4 are the 

neighboring 4*4 blocks around the initial matching CU in the temporal reference picture, 

and the diagram may be seen in FIG. 4. 

Embodiment 23 

[00310] 23.0, initializing the length of the enhanced temporal candidate list to 0. For 

example, the initial length of the enhanced temporal candidate list is 0. 

[00311] 23.1, adding the ETMVP mode number 0 to the enhanced temporal candidate list, 

and increasing the length of the enhanced temporal candidate list by 1; 

[00312] 23.2, if the matching CU where (Mx, My) is located does not exceed the lower 

boundary of the LCU or the picture where the matching CU is located, and the motion 

information of position A1 is different from the motion information of position C3 or the 

motion information of position A2 is different from the motion information of position C4, 

then adding the ETMVP mode number 1 into the enhanced temporal candidate list and 

increasing the length of the enhanced temporal candidate list by 1; 

[00313] 23.3, if the matching CU where (Mx, My) is located does not exceed the right 

boundary of the LCU or the picture where the matching CU is located, and the motion 

information of position A1 is different from the motion information of position B2 or the 

motion information of position A3 is different from the motion information of position B4, 

adding the ETMVP mode number 2 into the enhanced time domain candidate list and 

increasing the length of the enhanced temporal candidate list by 1; 

[00314] 23.4, if the matching CU where (Mx, My) is located does not exceed the upper 

boundary of the LCU or the picture where the matching CU is located, and the motion 

information of position A3 is different from the motion information of position C1 or the 

motion information of position A4 is different from the motion information of position C2, 

adding the ETMVP mode number 3 into the enhanced time domain candidate list and 

increasing the length of the enhanced temporal candidate list by 1; 

[00315] 23.5, if the matching CU where (Mx, My) is located does not exceed the left 

boundary of the LCU or picture where the matching CU is located, and the motion 

information of position A2 is different from the motion information of position B1 or the 

motion information of position A4 is different from the motion information of position B3, 

adding the ETMVP mode number 4 into the enhanced time domain candidate list and 

increasing the length of the enhanced temporal candidate list by 1; 
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[00316] 23.6, when the length of the enhanced temporal candidate list is less than 5, 

performing the following operations in a loop: 

[00317] 23.6.1, adding another number in the enhanced temporal candidate list that is the 

same as the last ETMVP mode number in the list, and increasing the length of the 

enhanced temporal candidate list by 1; 

[00318] 23.6.2, if the length of the enhanced temporal candidate list equals 5, terminating 

the process of constructing the list. 

[00319] For example, its implementation logic may be as follows: 

[00320] 1), initializing EtmvpCandArray[i] to 0, i=0~4; initializing length to 0；  

[00321] 2), first, EtmvpCandArray[0]=0, length increasing by 1; 

[00322] 3), if the matching CU where (Mx, My) is located does not exceed the lower 

boundary of the LCU or the picture where the matching CU is located, and the motion 

information of position A1 is different from the motion information of position C3 or the 

motion information of position A2 is different from the motion information of position C4, 

then EtmvpCandArray[length]=1, length increasing by 1; 

[00323] 4), if the matching CU where (Mx, My) is located does not exceed the right 

boundary of the LCU or the picture where the matching CU is located, and the motion 

information of position A1 is different from the motion information of position B2 or the 

motion information of position A3 is different from the motion information of position B4, 

then EtmvpCandArray[length]=2, length increasing by 1; 

[00324] 5), if the matching CU where (Mx, My) is located does not exceed the upper 

boundary of the LCU or the picture where the matching CU is located, and the motion 

information of position A3 is different from the motion information of position C1 or the 

motion information of position A4 is different from the motion information of position C2, 

then EtmvpCandArray[length]=3, length increasing by 1; 

[00325] 6), if the matching CU where (Mx, My) is located does not exceed the left 

boundary of the LCU or picture where the matching CU is located, and the motion 

information of position A2 is different from the motion information of position B1, or the 

motion information of position A4 is different from the motion information of position B3, 

then EtmvpCandArray[length]=4, length increasing by s 1; 

[00326] 7), if length is less than 5, perform the following operations in a loop: 

[00327] 7.1), EtmvpCandArray[length]=EtmvpCandArray[length-1], length increasing by 

1. 

[00328] 7.2), if length equals 5, terminating the process of constructing the list. 

Embodiment 24 
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[00329] 24.0, initializing the length of the enhanced temporal candidate list to 0. For 

example, the initial length of the enhanced temporal candidate list is 0. 

[00330] 24.1, adding the ETMVP mode number 0 to the enhanced temporal candidate list 

and increasing the length of the enhanced temporal candidate list by 1; 

[00331] 24.2, if the matching CU where (Mx, My) is located does not exceed the lower 

boundary of the LCU or the picture where the matching CU is located, and the motion 

information of position A1 is different from the motion information of position C3 or the 

motion information of position A2 is different from the motion information of position C4, 

then adding the ETMVP mode number 1 to the enhanced temporal candidate list and 

increasing the length of the enhanced temporal candidate list by 1; 

[00332] 24.3, if the matching CU where (Mx, My) is located does not exceed the right 

boundary of the LCU or the picture where the matching CU is located, and the motion 

information of position A1 is different from the motion information of position B2 or the 

motion information of position A3 is different from the motion information of position B4, 

then adding the ETMVP mode number 2 to the enhanced temporal candidate list and 

increasing the length of the enhanced temporal candidate list by 1; 

[00333] 24.4, if the matching CU where (Mx, My) is located does not exceed the upper 

boundary of the LCU or the picture where the matching CU is located, and the motion 

information of position A3 is different from the motion information of position C1 or the 

motion information of position A4 is different from the motion information of position C2, 

then adding the ETMVP mode number 3 to the enhanced temporal candidate list and 

increasing the length of the enhanced temporal candidate list by 1; 

[00334] 24.5, if the matching CU where (Mx, My) is located does not exceed the left 

boundary of the LCU or picture where the matching CU is located, and the motion 

information of position A2 is different from the motion information of position B1 or the 

motion information of position A4 is different from the motion information of position B3, 

then adding the ETMVP mode number 4 into the enhanced temporal candidate list and 

increasing the length of the enhanced temporal candidate list by 1; 

Embodiment 25 

[00335] 25.0, initializing the length of the enhanced temporal candidate list to 0. For 

example, the initial length of the enhanced temporal candidate list is 0. 

[00336] 25.1, adding the ETMVP mode number 0 to the enhanced temporal candidate list 

and increasing the length of the enhanced temporal candidate list by 1. For example, the 

initial length of the enhanced temporal candidate list is 0. 

[00337] 25.2, if the matching CU where (Mx, My+8) is located does not exceed the lower 

boundary of the LCU or the picture where the matching CU is located, and the motion 

information of position A1 is different from the motion information of position C3 or the 

motion information of position A2 is different from the motion information of position C4, 
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adding the ETMVP mode number 1 to the enhanced time domain candidate list and 

increasing the length of the enhanced temporal candidate list by 1; 

[00338] 25.3, if the matching CU where (Mx+8, My) is located does not exceed the right 

boundary of the LCU or the picture where the matching CU is located, and the motion 

information of position A1 is different from the motion information of position B2 or the 

motion information of position A3 is different from the motion information of position B4, 

adding the ETMVP mode number 2 to the enhanced time domain candidate list and 

increasing the length of the enhanced temporal candidate list by 1; 

[00339] 25.4, if the matching CU where (Mx, My-8) is located does not exceed the upper 

boundary of the LCU or the picture where the matching CU is located, and the motion 

information of position A3 is different from the motion information of position C1 or the 

motion information of position A4 is different from the motion information of position C2, 

adding the ETMVP mode number 3 to the enhanced time domain candidate list and 

increasing the length of the enhanced temporal candidate list by 1; 

[00340] 25.5, if the matching CU where (Mx-8, My) is located does not exceed the left 

boundary of the LCU or picture where the matching CU is located, and the motion 

information of position A2 is different from the motion information of position B1 or the 

motion information of position A4 is different from the motion information of position B3, 

adding the ETMVP mode number 4 to the enhanced time domain candidate list and 

increasing the length of the enhanced temporal candidate list by 1; 

[00341] 25.6, if the length of the enhanced temporal candidate list is less than 5, 

performing the following operations in a loop: 

[00342] 25.6.1, adding another number in the enhanced temporal candidate list that is the 

same as the last ETMVP mode number in the list, and increasing the length of the 

enhanced temporal candidate list by 1; 

[00343] 25.6.2, if the length of the enhanced temporal candidate list equals 5, terminating 

the process of constructing the list. 

Embodiment 26 

[00344] 26.0, initializing the length of the enhanced temporal candidate list to 0. 

[00345] 26.1, adding the ETMVP mode number 0 to the enhanced temporal candidate list, 

and increasing the length of the enhanced temporal candidate list by 1. For example, the 

initial length of the enhanced temporal candidate list is 0. 

[00346] 26.2, if the matching CU where (Mx, My+8) is located does not exceed the lower 

boundary of the LCU or the picture where the matching CU is located, and the motion 

information of position A1 is different from the motion information of position C3 or the 

motion information of position A2 is different from the motion information of position C4, 
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adding the ETMVP mode number 1 to the enhanced time domain candidate list and 

increasing the length of the enhanced temporal candidate list by 1; 

[00347] 26.3, if the matching CU where (Mx+8, My) is located does not exceed the right 

boundary of the LCU or the picture where the matching CU is located, and the motion 

information of position A1is different from the motion information of position B2 or the 

motion information of position A3 is different from the motion information of position B4, 

adding the ETMVP mode number 2 to the enhanced time domain candidate list and 

increasing the length of the enhanced temporal candidate list by 1; 

[00348] 26.4, if the matching CU where (Mx, My-8) is located does not exceed the upper 

boundary of the LCU or the picture where the matching CU is located, and the motion 

information of position A3 is different from the motion information of position C1 or the 

motion information of position A4 is different from the motion information of position C2, 

adding the ETMVP mode number 3 to the enhanced time domain candidate list and 

increasing the length of the enhanced temporal candidate list by 1; 

[00349] 26.5, if the matching CU where (Mx-8, My) is located does not exceed the left 

boundary of the LCU or picture where the matching CU is located, and the motion 

information of position A2 is different from the motion information of position B1 or the 

motion information of position A4 is different from the motion information of position B3, 

adding the ETMVP mode number 4 to the enhanced time domain candidate list and 

increasing the length of the enhanced temporal candidate list by 1; 

Embodiment 27 

[00350] 27.0, initialize the length of the enhanced temporal candidate list to 0. For 

example, the initial length of the enhanced temporal candidate list is 0. 

[00351] 27.1, adding the ETMVP mode number 0 to the enhanced temporal candidate list, 

and increasing the length of the enhanced temporal candidate list by 1; 

[00352] 27.2, if My+8 is less than or equal to the smaller values of 

y_ctb_pos+lcu_size-cu_height and vertical_size-cu_height, and the motion information of 

position A1 is different from the motion information of position C3 or the motion 

information of position A2 is different from the motion information of position C4, then 

adding the ETMVP mode number 1 to the enhanced temporal candidate list and increasing 

the length of the enhanced temporal candidate list by 1; 

[00353] 27.3, if Mx+8 is less than or equal to the smaller values of 

x_ctb_pos+lcu_size-cu_width and horizontal_size-cu_width, and the motion information 

of position A1 is different from the motion information of position B2 or the motion 

information of position A3 is different from the motion information of position B4, then 

adding the ETMVP mode number 2 to the enhanced temporal candidate list and increasing 

the length of the enhanced temporal candidate list by 1; 
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[00354] 27.4, if My-8 is greater than or equal to y_ctb_pos, and the motion information of 

position A3 is different from the motion information of position C1 or the motion 

information of position A4 is different from the motion information of position C2, then 

adding the ETMVP mode number 3 to the enhanced temporal candidate list and increasing 

the length of the enhanced temporal candidate list by 1; 

[00355] 27.5, if Mx-8 is greater than or equal to x_ctb_pos, and the motion information of 

position A2 is different from the motion information of position B1 or the motion 

information of position A4 is different from the motion information of position B3, then 

adding the ETMVP mode number 4 to the enhanced temporal candidate list and increasing 

the length of the enhanced temporal candidate list by 1. 

[00356] 27.6, if the length of the enhanced temporal candidate list is less than 5, 

performing the following operations in a loop: 

[00357] 27.6.1, adding another number in the enhanced temporal candidate list that is the 

same as the last ETMVP mode number in the list, and increasing the length of the 

enhanced temporal candidate list by 1; 

[00358] 27.6.2, if the length of the enhanced temporal candidate list equals 5, terminating 

the process of constructing the list. 

Embodiment 28 

[00359] 28.0, initializing the length of the enhanced temporal candidate list to 0. For 

example, the initial length of the enhanced temporal candidate list is 0. 

[00360] 28.1, adding the ETMVP mode number 0 to the enhanced temporal candidate list, 

and increasing the length of the enhanced temporal candidate list by 1; 

[00361] 28.2, if My+8 is less than or equal to the smaller values of 

y_ctb_pos+lcu_size-cu_height and vertical_size-cu_height, and the motion information of 

position A1 is different from the motion information of position C3 or the motion 

information of position A2 is different from the motion information of position C4, then 

adding the ETMVP mode number 1 to the enhanced temporal candidate list and increasing 

the length of the enhanced temporal candidate list by 1; 

[00362] 28.3, if Mx+8 is less than or equal to the smaller values of 

x_ctb_pos+lcu_size-cu_width and horizontal_size-cu_width, and the motion information 

of position A1 is different from the motion information of position B2 or the motion 

information of position A3 is different from the motion information of position B4, then 

adding the ETMVP mode number 2 to the enhanced temporal candidate list and increasing 

the length of the enhanced temporal candidate list by 1; 

[00363] 28.4, if My-8 is greater than or equal to y_ctb_pos, and the motion information of 

position A3 is different from the motion information of position C1 or the motion 

information of position A4 is different from the motion information of position C2, then 
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adding the ETMVP mode number 3 to the enhanced temporal candidate list and increasing 

the length of the enhanced temporal candidate list by 1; 

[00364] 28.5, if Mx-8 is greater than or equal to x_ctb_pos, and the motion information of 

position A2 is different from the motion information of position B1 or the motion 

information of position A4 is different from the motion information of position B3, then 

adding the ETMVP mode number 4 to the enhanced temporal candidate list and increasing 

the length of the enhanced temporal candidate list by 1. 

[00365] Part 4, obtaining a corresponding ETMVP mode from the enhanced temporal 

candidate mode list according to the ETMVP mode index value, and determining 

coordinate information of a target matching CU corresponding to the ETMVP mode 

[00366] For example, obtain a corresponding ETMVP mode number (may be recorded as 

etmvp_mode) from the enhanced temporal candidate list according to the obtained 

ETMVP mode index value (may be recorded as EtmvpCandIndex), and according to the 

ETMVP mode number etmvp_mode, the coordinates of the target matching CU are 

determined to be (Px, Py). For example, 

etmvp_mode = EtmvpCandArray[EtmvpCandIndex]. 

Embodiment 29 

[00367] According to the ETMVP mode number, the coordinates of the target matching 

CU, (Px, Py), are determined by looking up a table. For example, the correspondence 

between etmvp_mode and Px、Py can be seen in Table 2: 

Table 2 

etmvp_mode Px Py 

0 Mx My 

1 Mx My + n 

2 Mx + n My 

3 Mx My – n 

4 Mx – n My 

[00368] For example, n can be 8. 

Embodiment 30 

[00369] If the ETMVP mode number is 0, then the target matching CU is the initial 

matching CU, that is, Px equals Mx, Py equals My; 

[00370] If the ETMVP mode number is 1, then the target matching CU is the temporal 

reference block obtained by the overall downward offset of the initial matching CU by n 

pixels, that is, Px equals Mx, Py equals My+n; 
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[00371] If the ETMVP mode number is 2, then the target matching CU is the temporal 

reference block obtained by the overall right offset of the initial matching CU by n pixels, 

that is, Px equals Mx+n, Py equals My; 

[00372] If the ETMVP mode number is 3, then the target matching CU is the temporal 

reference block obtained by the overall upward offset of the initial matching CU by n 

pixels, that is, Px equals Mx, Py equals My-n. 

[00373] If the ETMVP mode number is 4, then the target matching CU is the temporal 

reference block obtained by the overall left offset of the initial matching CU by n pixels, 

that is, Px equals Mx-n, Py equals My. 

[00374] For example, n can be 8. 

[00375] Part 5, obtaining motion information of each subblock in the current CU 

according to the coordinate information of the target matching CU 

[00376] For example, motion information of the target matching CU may be determined 

according to the coordinate information of the target matching CU, wherein the motion 

information of the target matching CU includes motion information of each subblock in 

the target matching CU, and motion information of a subblock at a corresponding position 

in the current CU is determined according to the motion information of each subblock in 

the target matching CU. 

[00377] For example, a first surrounding block of the current CU may be seen in FIG. 5. 

As seen in FIG. 5, E is the current CU, and a first surrounding block of the current CU 

may include any one of A, B, C, D, F, and G. 

[00378] For example, a CU includes at least one subblock, the width of each subblock 

does not exceed the width of the current CU, and the height of each subblock does not 

exceed the height of the current CU, for example, each subblock is an 8*8 block. 

[00379] In an embodiment, the first surrounding block of the current CU is F in FIG. 5. 

[00380] For example, for any subblock in the target matching CU (such as an 8 * 8 

subblock), the upper-left corner coordinates of the of each 8 * 8 sub-block are 

(Px+(i<<<3), Py+(j<<3)), i is the horizontal index value of the subblock, j is the vertical 

index value of the subblock, i=0~(cu_width>>3) -1, j=0~(cu_height>>3) -1. 

[00381] For example, for any subblock in the current CU (such as an 8 * 8 subblock), the 

motion information of each 8 * 8 subblock is MotionArray[i][j], i is the horizontal index 

value of the subblock, j is the vertical index value of the subblock, i=0~(cu_width >> 3)-1, 

j=0~(cu_height >> 3) -1. 

Embodiment 31 

[00382] For any subblock in the target matching CU: 
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[00383] 31.1, if both the forward motion information and backward motion information of 

the subblock are available, the forward motion information and backward motion 

information of the subblock are scaled respectively to the first frame of List0 and the first 

frame of List1, and the scaled forward motion information and backward motion 

information are respectively given to the subblock at the corresponding position in the 

current CU; 

[00384] 31.2, if the forward motion information of the subblock is available, but the 

backward motion information is unavailable, the forward motion information of the 

subblock is scaled pointing to the first frame of List0, and the scaled forward motion 

information is given to the subblock at the corresponding position in the current CU; 

[00385] 31.3, if the backward motion information of the subblock is available, but the 

forward motion information is unavailable, the backward motion information of the 

subblock is scaled to the first frame of List1, and the scaled backward motion information 

is given to the subblock at the corresponding position in the current CU; 

[00386] 31.4, if neither forward motion information nor backward motion information for 

the subblock is available, then fill with default motion information. 

[00387] For example, the default motion information may not be restricted in the 

embodiments of the present application. For example, the default motion information can 

be zero motion information or motion information determined from the surrounding 

blocks of the current CU. 

Embodiment 32 

[00388] For any subblock in the target matching CU: 

[00389] 32.1, if the forward motion information of the subblock is available, then the 

forward motion information of the subblock is scaled to the first frame of List0, and the 

scaled forward motion information is given to the subblock at the corresponding position 

in the current CU; 

[00390] 32.2, if the forward motion information is unavailable, then it is to be filled with 

default motion information. 

[00391] For example, the default motion information may not be restricted in the 

embodiments of the present application. For example, the default motion information can 

be zero motion information or motion information determined from the surrounding 

blocks of the current CU. 

Embodiment 33 

[00392] For any subblock in the target matching CU: 

[00393] 33.1, when the current picture frame type is P picture: 
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[00394] 33.1.1, if the forward motion information of the subblock is available, then the 

forward motion information of the subblock is scaled to the first frame of List0, and the 

scaled forward motion information is given to the subblock at the corresponding position 

in the current CU; 

[00395] 33.1.2, if the forward motion information is unavailable, then it is to be filled with 

default motion information. 

[00396] For example, the default motion information may not be restricted in the 

embodiments of the present application. For example, the default motion information can 

be zero motion information or motion information determined from the surrounding 

blocks of the current CU. 

[00397] 33.2, when the current picture frame type is B picture: 

[00398] 33.2.1, if both the forward motion information and backward motion information 

of the subblock are available, the forward motion information and backward motion 

information of the subblock are scaled respectively to the first frame of List0 and the first 

frame of List1, and the scaled forward motion information and backward motion 

information are respectively given to the subblock at the corresponding position in the 

current CU; 

[00399] 33.2.2, if the forward motion information of the subblock is available, but the 

backward motion information is unavailable, the forward motion information of the 

subblock is scaled pointing to the first frame of List0, and the scaled forward motion 

information is given to the subblock at the corresponding position in the current CU; 

[00400] 33.2.3, if the backward motion information of the subblock is available, but the 

forward motion information is unavailable, the backward motion information of the 

subblock is scaled to the first frame of List1, and the scaled backward motion information 

is given to the subblock at the corresponding position in the current CU; 

[00401] 33.2.4, if neither forward motion information nor backward motion information 

for the subblock is available, then it is to be filled with default motion information. 

[00402] For example, the default motion information may not be restricted in the 

embodiments of the present application. For example, the default motion information can 

be zero motion information or motion information determined from the surrounding 

blocks of the current CU. 

Embodiment 34 

[00403] For any subblock in the target matching CU: 

[00404] 34.1, if both the forward motion information and backward motion information of 

the subblock are available, the forward motion information and backward motion 

information of the subblock are scaled respectively to the first frame of List0 and the first 

frame of List1, and the scaled forward motion information and backward motion 
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information are respectively given to the subblock at the corresponding position in the 

current CU; 

[00405] 34.2, if the forward motion information of the subblock is available, but the 

backward motion information is unavailable, the forward motion information of the 

subblock is scaled pointing to the first frame of List0, and the scaled forward motion 

information is given to the subblock at the corresponding position in the current CU; 

[00406] 34.3, if the backward motion information of the subblock is available, but the 

forward motion information is unavailable, the backward motion information of the 

subblock is scaled to the first frame of List1, and the scaled backward motion information 

is given to the subblock at the corresponding position in the current CU; 

[00407] 34.4, if neither forward motion information nor backward motion information for 

the subblock is available, then:  

[00408] 34.4.1, when both the forward motion information and backward motion 

information of the first surrounding block of the current CU are available, the forward 

motion information and backward motion information of the first surrounding block are 

scaled to the first frame of List0 and the first frame of List1 respectively, and the scaled 

forward motion information and scaled backward motion information are given to the 

subblock at the corresponding position in the current CU respectively; 

[00409] 34.4.2, when the forward motion information of the first surrounding block is 

available, but its backward motion information is unavailable, its forward motion 

information is scaled to the first frame of List0, and the scaled forward motion information 

is given to the subblock at the corresponding position in the current CU; 

[00410] 34.4.3, when the backward motion information of the first surrounding block is 

available, but its forward motion information is unavailable, its backward motion 

information is scaled to the first frame of List1, and the scaled backward motion 

information is given to the subblock at the corresponding position in the current CU; 

[00411] 34.4.4, when neither the forward motion information nor the backward motion 

information of the first surrounding block is available, the zero motion information is 

given to the subblock at the corresponding position in the current CU; 

Embodiment 35 

[00412] For any subblock in the target matching CU: 

[00413] 35.1, if the forward motion information of the subblock is available, then the 

forward motion information of the subblock is scaled to the first frame of List0, and the 

scaled forward motion information is given to the subblock at the corresponding position 

in the current CU; 

[00414] 35.2, if the forward motion information of the subblock is unavailable, then: 



48 

[00415] 35.2.1, when the forward motion information of a first surrounding block of the 

current CU is available, the forward motion information of the first surrounding block is 

scaled to the first frame of List0, and the scaled forward motion information is given to the 

subblock at the corresponding position in the current CU; 

[00416] 35.2.2, when the forward motion information of the first surrounding block is 

unavailable, the zero motion information is given to the subblock at the corresponding 

position in the current CU. 

Embodiment 36 

[00417] For any subblock in the target matching CU: 

[00418] 36.1, when the current picture frame type is P picture: 

[00419] 36.1.1, if the forward motion information of the subblock is available, then the 

forward motion information of the subblock is scaled to the first frame of List0, and the 

scaled forward motion information is given to the subblock at the corresponding position 

in the current CU; 

[00420] 36.1.2, if the forward motion information of the subblock is unavailable, then: 

[00421] 36.1.2.1, when the forward motion information of a first surrounding block of the 

current CU is available, the forward motion information of the first surrounding block is 

scaled to the first frame of List0, and the scaled forward motion information is given to the 

subblock at the corresponding position in the current CU; 

[00422] 36.1.2.2, when the forward motion information of the first surrounding block is 

unavailable, the zero motion information is given to the subblock at the corresponding 

position in the current CU. 

[00423] 36.2, when the current picture frame type is B picture: 

[00424] 36.2.1, if both the forward motion information and backward motion information 

of the subblock are available, the forward motion information and backward motion 

information of the subblock are scaled respectively to the first frame of List0 and the first 

frame of List1, and the scaled forward motion information and backward motion 

information are respectively given to the subblock at the corresponding position in the 

current CU; 

[00425] 36.2.2, if the forward motion information of the subblock is available, but the 

backward motion information is unavailable, the forward motion information of the 

subblock is scaled pointing to the first frame of List0, and the scaled forward motion 

information is given to the subblock at the corresponding position in the current CU; 

[00426] 36.2.3, if the backward motion information of the subblock is available, but the 

forward motion information is unavailable, the backward motion information of the 

subblock is scaled to the first frame of List1, and the scaled backward motion information 

is given to the subblock at the corresponding position in the current CU; 
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[00427] 36.2.4, if neither forward motion information nor backward motion information 

for the subblock is available, then: 

[00428] 36.2.4.1, when both the forward motion information and backward motion 

information of the first surrounding block of the current CU are available, the forward 

motion information and backward motion information of the first surrounding block are 

scaled to the first frame of List0 and the first frame of List1 respectively, and the scaled 

forward motion information and scaled backward motion information are given to the 

subblock at the corresponding position in the current CU respectively; 

[00429] 36.2.4.2, when the forward motion information of the first surrounding block is 

available, but its backward motion information is unavailable, its forward motion 

information is scaled to the first frame of List0, and the scaled forward motion information 

is given to the subblock at the corresponding position in the current CU; 

[00430] 36.2.4.3, when the backward motion information of the first surrounding block is 

available, but its forward motion information is unavailable, its backward motion 

information is scaled to the first frame of List1, and the scaled backward motion 

information is given to the subblock at the corresponding position in the current CU; 

[00431] 36.2.4.4, when neither the forward motion information nor the backward motion 

information of the first surrounding block is available, the zero motion information is 

given to the subblock at the corresponding position in the current CU. 

[00432] Part 6, performing MC on the corresponding subblock in the current CU based on 

the motion information of each subblock in the current CU 

[00433] For example, a CU includes at least one subblock, the width of each subblock 

does not exceed the width of the current CU, and the height of each subblock does not 

exceed the height of the current CU. 

[00434] For example, each subblock is an 8*8 block. 

[00435] For example, for any subblock in the current CU (such as an 8 * 8 subblock), the 

motion information of each 8 * 8 subblock is MotionArray[i][j], i is the horizontal index 

value of the subblock, j is the vertical index value of the subblock, i=0~(cu_width >> 3)-1, 

j=0~(cu_height >> 3) -1. 

Embodiment 37 

[00436] For any subblock in the current CU, based on the motion information of the 

current subblock, motion compensation (MC) is performed on the current subblock, then 

the prediction sample matrix of the current subblock is obtained. For example, the 

prediction samples of the current CU are composed of prediction samples of each 

subblock. 

Embodiment 38 
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[00437] For any subblock of the current CU, if the current subblock satisfies the 

application conditions of BIO, then based on the motion information of the current 

subblock, MC is performed on the current subblock, and BIO techniques are used to add 

the optical flow offset value to the compensated pixel value, then the prediction sample 

matrix of the current subblock is obtained; otherwise, based on the motion information of 

the current subblock, MC is performed on the current subblock, then the prediction sample 

matrix of the current subblock is obtained. 

[00438] For example, the prediction samples of the current CU are composed of 

prediction samples of each subblock. For example, the subblock satisfies the application 

conditions of BIO, which includes: 

1). according to sequence-level high-level syntax, BIO techniques is enabled; 

2). the MV accuracy of the current CU equals 0; 

3). the subblock uses bi-prediction; 

4). for this subblock, the reference frame whose index value is refIdxL0 in the reference 

picture list 0 and the reference frame whose index value is refIdxL1 in the reference 

picture list 1 are respectively displayed on both sides of the current frame. 

Embodiment 39 

[00439] For any subblock of the current CU, DMVR is not used for its motion 

information.  Based on the motion information of the current subblock, MC is performed 

on the current subblock. For example, the prediction samples of the current CU are 

composed of prediction samples of each subblock, then the prediction sample matrix of 

the current subblock is obtained. 

Embodiment 40 

[00440] For any subblock of the current CU, DMVR is not used for its motion 

information. If the current subblock satisfies the application conditions of BIO, then based 

on the motion information of the current subblock, MC is performed on the current 

subblock, and BIO techniques are used to add the optical flow offset value to the 

compensated pixel value, then the prediction sample matrix of the current subblock is 

obtained; otherwise, based on the motion information of the current subblock, MC is 

performed on the current subblock, then the prediction sample matrix of the current 

subblock is obtained. 

[00441] For example, the prediction samples of the current CU are composed of 

prediction samples of each subblock, 

[00442] For example, the subblock satisfies the application conditions of BIO, which 

includes: 

1). according to sequence-level high-level syntax, BIO techniques is enabled; 
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2). the MV accuracy of the current CU equals 0; 

3). the subblock uses bi-prediction; 

4). for this subblock, the reference frame whose index value is refIdxL0 in the reference 

picture list 0 and the reference frame whose index value is refIdxL1 in the reference 

picture list 1 are respectively displayed on both sides of the current frame. 

[00443] It should be noted that, the above embodiments are only specific examples of the 

implementation method provided by the embodiments of the present application, and not a 

limitation on the protection scope of the present application. Based on the above 

embodiments, new embodiments may be obtained by combination, that is, any 

combination of two or more above embodiments, or modification of these above 

embodiments, and all of them shall fall within the protection scope of the present 

application. 

[00444] In addition, the above embodiments can refer to each other, and the 

implementation process of encoding and decoding of the above embodiments can refer to 

each other. 

[00445] The above is a description of the methods provided by the present application. 

The following is a description of the apparatuses provided by the present application: 

[00446] Please see FIG. 7. It is a structure diagram of a decoding apparatus according to 

the embodiments of the present application, wherein the apparatus may include: an 

acquisition unit 710, configured to obtain a value of an ETMVP mode flag and an ETMVP 

mode index value for a current CU; a first determining unit 720, configured to determine 

coordinate information of an initial matching CU of the current CU according to 

coordinate information of the current CU when the value of the ETMVP mode flag is a 

first value; a constructing unit 730, configured to construct an enhanced temporal 

candidate list based on the coordinate information of the initial matching CU; a second 

determining unit 740, configured to obtain a corresponding ETMVP mode number from 

the enhanced temporal candidate list according to the ETMVP mode index value, and 

determine coordinate information of a target matching CU corresponding to the ETMVP 

mode number; a third determining unit 750, configured to determine motion information 

of the target matching CU according to the coordinate information of the target matching 

CU, wherein the motion information of the target matching CU comprises motion 

information of each subblock in the target matching CU, and determine motion 

information of a subblock at a corresponding position in the current CU according to the 

motion information of each subblock in the target matching CU. 

[00447] In some embodiments, the acquisition unit 710 obtains a value of the ETMVP 

mode flag for a current CU, which includes: when the current CU satisfies a first parsing 

condition, the value of the ETMVP mode flag is parsed from a bitstream; otherwise, the 

value of the ETMVP mode flag is determined as a second value; wherein, if the value of 
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the ETMVP mode flag is the first value, it indicates that the current CU enables an 

ETMVP mode; if the value of the ETMVP mode flag is the second value, it indicates that 

the current CU disables the ETMVP mode. 

[00448] In some embodiments, the current CU satisfies a first parsing condition, which 

may include one or more of the following: a prediction mode of the current CU is skip 

mode or direct mode; the current CU has a size satisfying the preset size limit; according 

to sequence-level high-level syntax, the current CU enables ETMVP techniques; the 

current CU satisfies a condition for using AWP or a condition for using UMVE. 

[00449] In some embodiments, the current CU satisfies a first parsing condition, which 

includes: a prediction mode of the current CU is skip mode or direct mode; the current CU 

has a size satisfying the preset size limit; the current CU has a width and a height which 

both are greater than or equal to N0; according to sequence-level high-level syntax, the 

current CU enables ETMVP techniques; the current CU satisfies a condition for AWP or a 

condition for using UMVE. 

[00450] In some embodiments, the ETMVP mode flag is encoded by CABAC with a 

context model. 

[00451] In some embodiments, the acquisition unit 710 obtains a value of the ETMVP 

mode flag for a current CU, which includes: when the current CU satisfies a second 

parsing condition, the value of the ETMVP mode flag is parsed from a bitstream. 

[00452] In some embodiments, the current CU satisfies a second parsing condition, which 

may include one or more of the following: a prediction mode of the current CU is skip 

mode or direct mode; the current CU enables the ETMVP mode. 

[00453] In some embodiments, an inverse binarization of the ETMVP mode index value is 

realized based on a Truncated Unary with a maximum value of 4, wherein the Truncated 

Unary uses a bin string of up to 4 bins and each of the bins and each of the bin symbols 

adopts a separate context model, so there are four context models in total. 

[00454] In some embodiments, the first determining unit 720 determines coordinate 

information of an initial matching CU of the current CU according to coordinate 

information of the current CU, which includes: determining a temporal reference picture 

where the matching CU is located according to the current picture frame type; determining 

the coordinate information of the initial matching CU in the temporal reference picture 

according to the coordinate information of the current CU; wherein if the current picture 

frame type is P picture, the temporal reference picture is in the reference picture list 0, and 

its reference frame index value is 0; if the current picture frame type is B picture, the 

temporal reference picture is in the reference picture list 1, and its reference frame index 

value is 0. 

[00455] In some embodiments, the first determining unit 720 determines the coordinate 

information of the initial matching CU in the temporal reference picture according to the 
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coordinate information of the current CU, which includes: determining the coordinate 

information of the initial matching CU according to the upper-left corner coordinate of the 

current LCU, the LCU size, the current picture size, the current CU size, and the upper-left 

corner coordinate of the current CU in the picture. 

[00456] In some embodiments, the first determining unit 720 determines the coordinate 

information of the initial matching CU according to the upper-left corner coordinate of the 

current LCU, the LCU size, the current picture size, the current CU size, and the upper-left 

corner coordinate of the current CU in the picture, which includes: determining the initial 

matching CU’s abscissa according to the current LCU's upper-left corner abscissa in the 

picture, the LCU size, the width of the current CU, the width of the current picture, and the 

current CU’s upper-left corner abscissa in the picture; determining the initial matching 

CU’s ordinate according to the current LCU's upper-left corner ordinate in the picture, the 

LCU size, the height of the current CU, the height of the current picture, and the current 

CU’s upper-left corner ordinate in the picture. 

[00457] In some embodiments, the constructing unit 730 constructs an enhanced temporal 

candidate list based on the coordinate information of the initial matching CU, which 

includes: determining at least one ETMVP mode number according to the coordinate 

information of the initial matching CU; constructing an enhanced temporal candidate list, 

according to the at least one ETMVP mode number. 

[00458] In some embodiments, the coordinate information of the matching CU is the 

upper-left corner coordinate of the matching CU in the temporal reference picture; as 

mentioned above, constructing an enhanced temporal candidate list according to the at 

least one ETMVP mode number may include:  

adding the ETMVP mode number 0 to the enhanced temporal candidate list, and 

increasing the length of the enhanced temporal candidate list by 1; 

if My+8 is less than or equal to the smaller values of y_ctb_pos+lcu_size-cu_height and 

vertical_size-cu_height, and the motion information of position A1 is different from the 

motion information of position C3 or the motion information of position A2 is different 

from the motion information of position C4, then adding the ETMVP mode number 1 to 

the enhanced temporal candidate list and increasing the length of the enhanced temporal 

candidate list by 1; 

if Mx+8 is less than or equal to the smaller values of x_ctb_pos+lcu_size-cu_width and 

horizontal_size-cu_width, and the motion information of position A1 is different from the 

motion information of position B2, or the motion information of position A3 is different 

from the motion information of position B4, then adding the ETMVP mode number 2 to 

the enhanced temporal candidate list and increasing the length of the enhanced temporal 

candidate list by 1; 
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if My-8 is greater than or equal to y_ctb_pos, and the motion information of position A3 is 

different from the motion information of position C1, or the motion information of 

position A4 is different from the motion information of position C2, then adding the 

ETMVP mode number 3 to the enhanced temporal candidate list and increasing the length 

of the enhanced temporal candidate list by 1; 

if Mx-8 is greater than or equal to x_ctb_pos, and the motion information of position A2 is 

different from the motion information of position B1 or the motion information of position 

A4 is different from the motion information of position B3, then adding the ETMVP mode 

number 4 to the enhanced temporal candidate list and increasing the length of the 

enhanced temporal candidate list by 1; 

[00459] wherein (Mx, My) is the coordinate information of the initial matching CU, 

(x_ctb_pos, y_ctb_pos) is the upper-left corner coordinate of the current LCU in the 

picture, lcu_size is the size of the LCU, the cu_width and cu_height are the width and 

height of the current CU respectively, and the horizontal_size and vertical_size are the 

width and height of the current picture respectively; 

[00460] A1 is the 4*4 block in the upper-left corner of the initial matching CU, B1 is the 

4*4 block directly to the left of A1, and C1 is the 4*4 block directly above A1; A2 is the 

4*4 block in the upper-right corner of the initial matching CU, B2 is the 4*4 block directly 

to the right of A2, and C2 is the 4*4 block directly above A2; A3 is the 4*4 block in the 

lower-left corner of the initial matching CU, B3 is the 4*4 block directly to the left of A3, 

and C3 is the 4*4 block directly below A3; A4 is the 4*4 block in the lower-right corner of 

the initial matching CU, B4 is the 4*4 block directly to the right of A4, and C4 is the 4*4 

block directly below A4. 

[00461] In some embodiments, the constructing unit 730 constructs an enhanced temporal 

candidate list based on the coordinate information of the initial matching CU, which also 

includes: when the length of the enhanced temporal candidate list is less than 5, 

performing the following operations in a loop until the length of the enhanced temporal 

candidate list equals 5: adding another number in the enhanced temporal candidate list that 

is the same as the last ETMVP mode number in the list, and increasing the length of the 

enhanced temporal candidate list by 1. 

[00462] In some embodiments, the second determining unit 740 obtains a corresponding 

ETMVP mode number from the enhanced temporal candidate list according to the 

ETMVP mode index value, and determines coordinate information of a target matching 

CU corresponding to the ETMVP mode number, which includes: 

if the ETMVP mode number is 0, then Px equals Mx, Py equals My; 

if the ETMVP mode number is 1, then Px equals Mx, Py equals My+n; 

if the ETMVP mode number is 2, then Px equals Mx+n, Py equals My; 

if the ETMVP mode number is 3, then Px equals Mx, Py equals My-n; 
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if the ETMVP mode number is 4, then Px equals Mx-n, Py equals My; 

[00463] wherein (Mx, My) is the upper-left corner coordinate of the initial matching CU, 

and (Px, Py) is the upper-left corner coordinate of the target matching CU. 

[00464] In some embodiments, the third determining unit 750 determines motion 

information of a subblock at a corresponding position in the current CU according to the 

motion information of each subblock in the target matching CU, which includes: for any 

subblock in the target matching CU, when the current picture frame type is P picture, if the 

forward motion information of the subblock is available, then the forward motion 

information of the subblock is scaled to the first frame of List0, and the scaled forward 

motion information is given to the subblock at the corresponding position in the current 

CU. 

[00465] In some embodiments, the third determining unit 750 determines motion 

information of a subblock at a corresponding position in the current CU according to the 

motion information of each subblock in the target matching CU, which includes: for any 

subblock in the target matching CU, when the current picture frame type is B picture, if 

the forward motion information and backward motion information of the subblock are 

available, the forward motion information and backward motion information of the 

subblock are scaled respectively, pointing to the first frame of List0 and the first frame of 

List1, and the scaled forward motion information and backward motion information are 

respectively given to the subblock at the corresponding position in the current CU; if the 

forward motion information of the subblock is available, but the backward motion 

information is unavailable, the forward motion information of the subblock is scaled 

pointing to the first frame of List0, and the scaled forward motion information is given to 

the subblock at the corresponding position in the current CU; if the backward motion 

information of the subblock is available, but the forward motion information is unavailable, 

the backward motion information of the subblock is scaled pointing to the first frame of 

List1, and the scaled backward motion information is given to the subblock at the 

corresponding position  in the current CU. 

[00466] In some embodiments, the third determining unit 750 determines motion 

information of a subblock at a corresponding position in the current CU according to the 

motion information of each subblock in the target matching CU, which includes: for any 

subblock in the target matching CU, when the current picture frame type is P picture, if the 

forward motion information of the subblock is unavailable, when the forward motion 

information of the first surrounding block of the current CU is available, the forward 

motion information of the first surrounding block is scaled to the first frame of List0, and 

the scaled forward motion information is given to the subblock at the corresponding 

position in the current CU; when the forward motion information of the first surrounding 

block is unavailable, the zero motion information is given to the subblock at the 

corresponding position in the current CU; when the current picture frame type is B picture, 

if neither the forward motion information nor backward motion information of the 
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subblock is available, when both the forward motion information and backward motion 

information of the first surrounding block of the current CU are available, the forward 

motion information and backward motion information of the first surrounding block are 

scaled to the first frame of List0 and the first frame of List1 respectively, and the scaled 

forward motion information and scaled backward motion information are given to the 

subblock at the corresponding position in the current CU respectively; when the forward 

motion information of the first surrounding block is available, but its backward motion 

information is unavailable, its forward motion information is scaled to the first frame of 

List0, and the scaled forward motion information is given to the subblock at the 

corresponding position in the current CU; when the backward motion information of the 

first surrounding block is available, but its forward motion information is unavailable, its 

backward motion information is scaled to the first frame of List1, and the scaled backward 

motion information is given to the subblock at the corresponding position in the current 

CU; when neither the forward motion information nor the backward motion information of 

the first surrounding block is available, the zero motion information is given to the 

subblock at the corresponding position in the current CU. Wherein the first surrounding 

block comprises any decoded neighboring block of the current CU. 

[00467] In some embodiments, as seen in FIG. 8, the decoding apparatus also includes: a 

motion compensation (MC) unit 760, configured to perform MC on the corresponding 

subblock in the current CU according to the motion information of each subblock in the 

current CU. 

[00468] In some embodiments, the MC unit 760 performs MC on the corresponding 

subblock in the current CU according to the motion information of each subblock in the 

current CU, which includes: for any subblock of the current CU, not using DMVR for its 

motion information; if the subblock satisfies the application conditions of BIO, MC is 

performed on the subblock according to the motion information of the subblock, and BIO 

techniques are used to add the optical flow offset value to the compensated pixel value, 

then the prediction sample matrix of the subblock is obtained; otherwise, performing MC 

on the subblock according to the motion information of the subblock, and obtaining the 

prediction sample matrix of the subblock; wherein the prediction samples of the current 

CU are composed of prediction samples of each subblock. 

[00469] In a possible embodiment, the decoding apparatus mentioned above may include 

a video decoder. 

[00470] Please see FIG. 9. It is a hardware structure diagram of a decoding device 

provided by the embodiments of the present application. The decoding device may include 

a processor 901, and a machine-readable storage medium 902 that stores 

machine-executable instructions. The processor 901 and the machine-readable storage 

medium 902 may communicate via the system bus 903. In addition, by reading and 

executing the machine-executable instructions corresponding to decoding control logic, 
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which is stored in the machine-readable storage medium 902, the processor 901 can 

execute the decoding method described above. 

[00471] The machine-readable storage medium 902 mentioned herein may be any 

electronic, magnetic, optical or other physical storage device, which may contain or store 

information, such as executable instructions, data, etc. For example, a machine-readable 

storage medium may be: RAM (Radom Access Memory), volatile memory, non-volatile 

memory, flash memory, storage drives (such as hard disk drives), solid-state drives, any 

type of storage disk (such as optical disks, DVDs, etc.), similar storage media, or a 

combination thereof. 

[00472] In some embodiments, a machine-readable storage medium is provided, which 

stores machine-executable instructions, and the machine-executable instructions are 

executed by the processor to implement the decoding method described above. For 

example, the machine-readable storage medium may be ROM, RAM, CD-ROM, tapes, 

soft disks, optical data storage devices, etc. 

[00473] Please see FIG. 10. It is a structure diagram of an encoding apparatus provided by 

the embodiments of the present application, and the apparatus may include: a first 

determining unit 1010, configured to determine coordinate information of an initial 

matching CU of a current CU according to coordinate information of the current CU; a 

constructing unit 1020, configured to construct an enhanced temporal candidate list based 

on the coordinate information of the initial matching CU; a second determining unit 1030, 

configured to determine coordinate information of a target matching CU corresponding to 

each ETMVP mode number in the enhanced temporal candidate list by going through 

ETMVP mode numbers in the enhanced temporal candidate list sequentially; a third 

determining unit 1040, configured to determine motion information of the target matching 

CU according to the coordinate information of the target matching CU, wherein the 

motion information of the target matching CU comprises motion information of each 

subblock in the target matching CU, and determine motion information of a subblock at a 

corresponding position in the current CU according to the motion information of each 

subblock in the target matching CU; a MC unit 1050, configured to perform MC on the 

corresponding subblock in the current CU according to the motion information of each 

subblock in the current CU; an encoding unit 1060, configured to calculate a 

rate-distortion cost corresponding to an ETMVP mode, compare the rate-distortion cost 

with respective rate-distortion costs of other prediction modes, selecte a prediction mode 

corresponding to a smallest rate-distortion cost, and then record an ETMVP mode flag and 

an ETMVP mode index value of the selected ETMVP mode into a bitstream to be 

transmitted to a decoding device. 

[00474] In some embodiments, the first determining unit 1010 determines coordinate 

information of an initial matching CU of the current CU according to coordinate 

information of the current CU, which includes: determining a temporal reference picture 

where the matching CU is located according to the current picture frame type; determining 
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the coordinate information of the initial matching CU in the temporal reference picture 

according to the coordinate information of the current CU; wherein if the current picture 

frame type is P picture, the temporal reference picture is in the reference picture list 0, and 

its reference frame index value is 0; if the current picture frame type is B picture, the 

temporal reference picture is in the reference picture list 1, and its reference frame index 

value is 0. 

[00475] In some embodiments, the first determining unit 1010 determines the coordinate 

information of the initial matching CU in the temporal reference picture according to the 

coordinate information of the current CU, which includes: determining the coordinate 

information of the initial matching CU according to the upper-left corner coordinate of the 

current LCU, the LCU size, the current picture size, the current CU size, and the upper-left 

corner coordinate of the current CU in the picture. 

[00476] In some embodiments, the first determining unit 1010 determines the coordinate 

information of the initial matching CU according to the upper-left corner coordinate of the 

current LCU, the LCU size, the current picture size, the current CU size, and the upper-left 

corner coordinate of the current CU in the picture, which includes: determining the initial 

matching CU’s abscissa according to the current LCU's upper-left corner abscissa in the 

picture, the LCU size, the width of the current CU, the width of the current picture, and the 

current CU’s upper-left corner abscissa in the picture; determining the initial matching 

CU’s ordinate according to the current LCU's upper-left corner ordinate in the picture, the 

LCU size, the height of the current CU, the height of the current picture, and the current 

CU’s upper-left corner ordinate in the picture. 

[00477] In some embodiments, the constructing unit 1020 constructs an enhanced 

temporal candidate list based on the coordinate information of the initial matching CU, 

which includes: determining at least one ETMVP mode number according to the 

coordinate information of the initial matching CU; constructing an enhanced temporal 

candidate list, according to the at least one ETMVP mode number. 

[00478] In some embodiments, the coordinate information of the matching CU is the 

upper-left corner coordinate of the matching CU in the temporal reference picture; the 

constructing unit 1020 constructs an enhanced temporal candidate list, according to the at 

least one ETMVP mode number, which includes:  

adding the ETMVP mode number 0 to the enhanced temporal candidate list, and 

increasing the length of the enhanced temporal candidate list by 1; 

if My+8 is less than or equal to the smaller values of y_ctb_pos+lcu_size-cu_height and 

vertical_size-cu_height, and the motion information of position A1 is different from the 

motion information of position C3 or the motion information of position A2 is different 

from the motion information of position C4, then adding the ETMVP mode number 1 to 

the enhanced temporal candidate list, increasing the length of the enhanced temporal 

candidate list by 1; 
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if Mx+8 is less than or equal to the smaller values of x_ctb_pos+lcu_size-cu_width and 

horizontal_size-cu_width, and the motion information of position A1 is different from the 

motion information of position B2 or the motion information of position A3 is different 

from the motion information of position B4, then adding the ETMVP mode number 2 to 

the enhanced temporal candidate list and increasing the length of the enhanced temporal 

candidate list by 1; 

if My-8 is greater than or equal to y_ctb_pos, and the motion information of position A3 is 

different from the motion information of position C1, or the motion information of 

position A4 is different from the motion information of position C2, then adding the 

ETMVP mode number 3 to the enhanced temporal candidate list and increasing the length 

of the enhanced temporal candidate list by 1; 

if Mx-8 is greater than or equal to x_ctb_pos, and the motion information of position A2 is 

different from the motion information of position B1, or the motion information of 

position A4 is different from the motion information of position B3, then adding the 

ETMVP mode number 4 to the enhanced temporal candidate list and increasing the length 

of the enhanced temporal candidate list by 1; 

[00479] wherein (Mx, My) is the coordinate information of the initial matching CU, 

(x_ctb_pos, y_ctb_pos) is the upper-left corner coordinate of the current LCU in the 

picture, lcu_size is the size of the LCU, the cu_width and cu_height are the width and 

height of the current CU respectively, and the horizontal_size and vertical_size are the 

width and height of the current picture respectively; 

[00480] A1 is the 4*4 block in the upper-left corner of the initial matching CU, B1 is the 

4*4 block directly to the left of A1, and C1 is the 4*4 block directly above A1; A2 is the 

4*4 block in the upper-right corner of the initial matching CU, B2 is the 4*4 block directly 

to the right of A2, and C2 is the 4*4 block directly above A2; A3 is the 4*4 block in the 

lower-left corner of the initial matching CU, B3 is the 4*4 block directly to the left of A3, 

and C3 is the 4*4 block directly below A3; A4 is the 4*4 block in the lower-right corner of 

the initial matching CU, B4 is the 4*4 block directly to the right of A4, and C4 is the 4*4 

block directly below A4. 

[00481] In some embodiments, the constructing unit 1020 constructs an enhanced 

temporal candidate list based on the coordinate information of the initial matching CU, 

which also includes: when the length of the enhanced temporal candidate list is less than 5, 

performing the following operations in a loop until the length of the enhanced temporal 

candidate list equals 5: adding another number in the enhanced temporal candidate list that 

is the same as the last ETMVP mode number in the list, and increasing the length of the 

enhanced temporal candidate list by 1. 

[00482] In some embodiments, the second determining unit 1030 determines coordinate 

information of a target matching CU corresponding to each ETMVP mode number in the 

enhanced temporal candidate list by going through ETMVP mode numbers in the 
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enhanced temporal candidate list sequentially, which includes: for each ETMVP mode 

number in the enhanced temporal candidate list which is being gone through, 

if the ETMVP mode number is 0, then Px equals Mx, Py equals My; 

if the ETMVP mode number is 1, then Px equals Mx, Py equals My+n; 

if the ETMVP mode number is 2, then Px equals Mx+n, Py equals My; 

if the ETMVP mode number is 3, then Px equals Mx, Py equals My-n; 

if the ETMVP mode number is 4, then Px equals Mx-n, Py equals My; 

[00483] Wherein (Mx, My) is the upper-left corner coordinate of the initial matching CU, 

and (Px, Py) is the upper-left corner coordinate of the target matching CU. 

[00484] In some embodiments, the third determining unit 1040 determines motion 

information of a subblock at a corresponding position in the current CU according to the 

motion information of each subblock in the target matching CU, which includes: for any 

subblock in the target matching CU, when the current picture frame type is P picture, if the 

forward motion information of the subblock is available, then the forward motion 

information of the subblock is scaled to the first frame of List0, and the scaled forward 

motion information is given to the subblock at the corresponding position in the current 

CU. 

[00485] In some embodiments, the third determining unit 1040 determines motion 

information of a subblock at a corresponding position in the current CU according to the 

motion information of each subblock in the target matching CU, which includes: for any 

subblock in the target matching CU, when the current picture frame type is B picture, if 

the forward motion information and backward motion information of the subblock are 

available, the forward motion information and backward motion information of the 

subblock are scaled respectively, pointing to the first frame of List0 and the first frame of 

List1, and the scaled forward motion information and backward motion information are 

respectively given to the subblock at the corresponding position in the current CU; if the 

forward motion information of the subblock is available, but the backward motion 

information is unavailable, the forward motion information of the subblock is scaled 

pointing to the first frame of List0, and the scaled forward motion information is given to 

the subblock at the corresponding position in the current CU; if the backward motion 

information of the subblock is available, but the forward motion information is unavailable, 

the backward motion information of the subblock is scaled pointing to the first frame of 

List1, and the scaled backward motion information is given to the subblock at the 

corresponding position in the current CU. 

[00486] If neither the forward motion information nor backward motion information of 

the subblock is available, when both the forward motion information and backward motion 

information of the first surrounding block of the current CU are available, the forward 

motion information and backward motion information of the first surrounding block are 
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scaled to the first frame of List0 and the first frame of List1 respectively, and the scaled 

forward motion information and scaled backward motion information are given to the 

subblock at the corresponding position in the current CU respectively; when the forward 

motion information of the first surrounding block is available, but its backward motion 

information is unavailable, its forward motion information is scaled to the first frame of 

List0, and the scaled forward motion information is given to the subblock at the 

corresponding position in the current CU; when the backward motion information of the 

first surrounding block is available, but its forward motion information is unavailable, its 

backward motion information is scaled to the first frame of List1, and the scaled backward 

motion information is given to the subblock at the corresponding position in the current 

CU; when neither the forward motion information nor the backward motion information of 

the first surrounding block is available, the zero motion information is given to the 

subblock at the corresponding position in the current CU; 

[00487] In some embodiments, the MC unit 1050 performs MC on the corresponding 

subblock in the current CU according to the motion information of each subblock in the 

current CU, which includes: for any subblock of the current CU, not using DMVR for its 

motion information; if the subblock satisfies the application conditions of BIO, MC is 

performed on the subblock according to the motion information of the subblock, and BIO 

techniques are used to add the optical flow offset value to the compensated pixel value, 

then the prediction sample matrix of the subblock is obtained; otherwise, performing MC 

on the subblock according to the motion information of the subblock, and obtaining the 

prediction sample matrix of the subblock; wherein the prediction samples of the current 

CU are composed of prediction samples of each subblock. 

[00488] In a possible embodiment, the encoding apparatus mentioned above may include 

a video encoder. 

[00489] Please see FIG. 11. It is a hardware structure diagram of an encoding device 

provided by the embodiments of the present application. The encoding device includes a 

processor 1101 and a machine-readable storage medium 1102 that stores 

machine-executable instructions.. The processor 1101 and the machine-readable storage 

medium 1102 may communicate via the system bus 1103. In addition, by reading and 

executing the machine-executable instructions corresponding to encoding control logic, 

which is stored in the machine-readable storage medium 1102, the processor 1101 can 

execute the encoding method described above. 

[00490] The machine-readable storage medium 1102 mentioned herein may be any 

electronic, magnetic, optical or other physical storage device, which may contain or store 

information, such as executable instructions, data, etc. For example, a machine-readable 

storage medium may be: RAM (Radom Access Memory), volatile memory, non-volatile 

memory, flash memory, storage drives (such as hard disk drives), solid-state drives, any 

type of storage disk (such as optical disks, DVDs, etc.), similar storage media, or a 

combination thereof. 
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[00491] In some embodiments, a machine-readable storage medium is provided, which 

stores machine-executable instructions, and the machine-executable instructions are 

executed by the processor to implement the encoding method described above. For 

example, the machine-readable storage medium may be ROM, RAM, CD-ROM, tapes, 

soft disks, optical data storage devices, etc. 

[00492] In some embodiments, a camera device is also provided, which includes encoding 

apparatus in any of the above embodiments and decoding apparatus in any of the above 

embodiments. 

[00493] It should be noted that, in the present application, relational terms such as first 

and second are only used to distinguish an entity or operation from another entity or 

operation, and do not necessarily require or imply any such actual relationship or order 

between these entities or operations. In addtion, the term "including", "comprising" or any 

other variation thereof is intended to cover non-exclusive inclusions so that a process, 

method, article or apparatus including a series of elements includes not only those 

elements, but also other elements not expressly listed, or elements inherent in such process, 

method, article or equipment. In the absence of further restrictions, the elements qualified 

by the statement "including(comprising) a/an..." do not exclude the existence of other 

identical elements in the process, method, article or apparatus that include the elements. 

[00494] The above description is only better embodiments of the present application and 

not intended to limit the present application. Any modification, equivalent replacement, 

improvement, etc. made within the spirit and principle of the present application shall be 

included in the protection scope of the present application. 
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CLAIMS 

1. A decoding method comprises: 

obtaining a value of an Enhanced Temporal Motion Vector Prediction (ETMVP) 

mode flag and an ETMVP mode index value for a current coding unit (CU); 

when the value of the ETMVP mode flag is a first value: 

determining coordinate information of an initial matching CU of the current CU 

according to coordinate information of the current CU; 

constructing an enhanced temporal candidate list based on the coordinate 

information of the initial matching CU; 

obtaining a corresponding ETMVP mode number from the enhanced temporal 

candidate list according to the ETMVP mode index value, and determining coordinate 

information of a target matching CU corresponding to the ETMVP mode number; 

determining motion information of the target matching CU according to the 

coordinate information of the target matching CU, wherein the motion information of the 

target matching CU comprises motion information of each subblock in the target matching 

CU, and determining motion information of a subblock at a corresponding position in the 

current CU according to the motion information of each subblock in the target matching 

CU. 

 

2. The method according to claim 1, wherein obtaining the value of the ETMVP 

mode flag for the current CU, comprises: 

when the current CU satisfies a first parsing condition, parsing the value of the 

ETMVP mode flag from a bitstream; 

otherwise, determining the value of the ETMVP mode flag as a second value; 

wherein, if the value of the ETMVP mode flag is the first value, it indicates that the 

current CU enables an ETMVP mode; 

if the value of the ETMVP mode flag is the second value, it indicates that the current 

CU disables the ETMVP mode. 

 

3. The method according to claim 2, wherein the current CU satisfies the first parsing 

condition, comprises one or more of: 

a prediction mode of the current CU is skip mode or direct mode; 

the current CU has a size satisfying the preset size limit; 
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according to sequence-level high-level syntax, the current CU enables ETMVP 

techniques; 

the current CU satisfies a condition for using Angular Weighted Prediction (AWP) or 

a condition for using Ultimate Motion Vector Expression (UMVE). 

 

4. The method according to claim 3, wherein the preset size limit comprises: the 

current CU has a width and a height which both are greater than or equal to N0. 

 

5. The method according to claim 4, wherein the N0 is 8. 

 

6. The method according to claim 3, wherein, 

the current CU satisfies the condition for using AWP, comprising: 

according to the sequence-level high-level syntax, the current CU enables AWP 

techniques; 

the current CU has a width and a height which both are greater than or equal to 

N1 while less than or equal to N2; 

a current picture frame type is B picture; 

the current CU satisfies the condition for using UMVE, comprising: 

according to the sequence-level high-level syntax, the current CU enables 

UMVE techniques. 

 

7. The method according to any one of claims 2-6, wherein the ETMVP mode flag is 

encoded by Context-based Adaptive Binary Arithmetic Coding (CABAC) with a context 

model. 

 

8. The method according to claim 1, wherein, obtaining the ETMVP mode index 

value for the current CU, comprises: 

when the current CU satisfies a second parsing condition, parsing the ETMVP mode 

index value from a bitstream. 

 

9. The method according to claim 8, wherein the current CU satisfies the second 

parsing condition, comprises one or more of: 

a prediction mode of the current CU is skip mode or direct mode; 
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the current CU enables the ETMVP mode. 

 

10. The method according to claim 8 or 9, wherein an inverse binarization of the 

ETMVP mode index value is realized based on a Truncated Unary with a maximum value 

of 4, wherein the Truncated Unary uses a bin string of up to 4 bins and each of the bins 

adopts a separate context model, so there are four context models in total. 

 

11. The method according to claim 1, wherein determining coordinate information of 

an initial matching CU of the current CU according to coordinate information of the 

current CU, comprises: 

determining a temporal reference picture where the matching CU is located according 

to the current picture frame type; 

determining the coordinate information of the initial matching CU in the temporal 

reference picture according to the coordinate information of the current CU; 

wherein if the current picture frame type is P picture, the temporal reference picture is 

in the reference picture list 0, and its reference frame index value is 0; 

if the current picture frame type is B picture, the temporal reference picture is in the 

reference picture list 1, and its reference frame index value is 0; 

wherein constructing an enhanced temporal candidate list according to the coordinate 

information of the initial matching CU, comprises: 

constructing the enhanced temporal candidate list according to the coordinate 

information of the initial matching CU in the temporal reference picture. 

 

12. The method according to claim 11, wherein determining the coordinate 

information of the initial matching CU in the temporal reference picture according to the 

coordinate information of the current CU, comprises: 

determining the coordinate information of the initial matching CU according to the 

upper-left corner coordinate of the current LCU, the LCU size, the current picture size, the 

current CU size, and the upper-left corner coordinate of the current CU in the picture. 

 

13. The method according to claim 12, wherein determining the coordinate 

information of the initial matching CU according to the upper-left corner coordinate of the 

current LCU, the LCU size, the current picture size, the current CU size, and the upper-left 

corner coordinate of the current CU in the picture, comprises: 
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determining the initial matching CU’s abscissa according to the current LCU's 

upper-left corner abscissa in the picture, the LCU size, the width of the current CU, the 

width of the current picture, and the current CU’s upper-left corner abscissa in the picture; 

determining the initial matching CU’s ordinate according to the current LCU's 

upper-left corner ordinate in the picture, the LCU size, the height of the current CU, the 

height of the current picture, and the current CU’s upper-left corner ordinate in the picture. 

 

14. The method according to claim 1, wherein constructing an enhanced temporal 

candidate list based on the coordinate information of the initial matching CU, comprises: 

determining at least one ETMVP mode number according to the coordinate 

information of the initial matching CU; 

constructing an enhanced temporal candidate list, according to the at least one 

ETMVP mode number. 

 

15. The method according to claim 14, wherein the coordinate information of the 

matching CU is the upper-left corner coordinate of the matching CU in the temporal 

reference picture;  

constructing an enhanced temporal candidate list, according to the at least one 

ETMVP mode number, comprises: 

adding the ETMVP mode number 0 to the enhanced temporal candidate list, and 

increasing the length of the enhanced temporal candidate list by 1; 

if My+8 is less than or equal to the smaller values of y_ctb_pos+lcu_size-cu_height 

and vertical_size-cu_height, and the motion information of position A1 is different from 

the motion information of position C3 or the motion information of position A2 is 

different from the motion information of position C4, then adding the ETMVP mode 

number 1 to the enhanced temporal candidate list, and increasing the length of the 

enhanced temporal candidate list by 1; 

if Mx+8 is less than or equal to the smaller values of x_ctb_pos+lcu_size-cu_width 

and horizontal_size-cu_width, and the motion information of position A1 is different from 

the motion information of position B2 or the motion information of position A3 is 

different from the motion information of position B4, then adding the ETMVP mode 

number 2 to the enhanced temporal candidate list, and increasing the length of the 

enhanced temporal candidate list by 1; 

if My-8 is greater than or equal to y_ctb_pos, and the motion information of position 

A3 is different from the motion information of position C1 or the motion information of 

position A4 is different from the motion information of position C2, then adding the 
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ETMVP mode number 3 to the enhanced temporal candidate list and increasing the length 

of the enhanced temporal candidate list by 1; 

if Mx-8 is greater than or equal to x_ctb_pos, and the motion information of position 

A2 is different from the motion information of position B1 or the motion information of 

position A4 is different from the motion information of position B3, then adding the 

ETMVP mode number 4 to the enhanced temporal candidate list and increasing the length 

of the enhanced temporal candidate list by 1; 

wherein (Mx, My) is the coordinate information of the initial matching CU, 

(x_ctb_pos, y_ctb_pos) is the upper-left corner coordinate of the current LCU in the 

picture, lcu_size is the size of the LCU, the cu_width and cu_height are the width and 

height of the current CU, and the horizontal_size and vertical_size are the width and 

height of the current picture, respectively; 

A1 is the 4*4 block in the upper-left corner of the initial matching CU, B1 is the 4*4 

block directly to the left of A1, and C1 is the 4*4 block directly above A1; A2 is the 4*4 

block in the upper-right corner of the initial matching CU, B2 is the 4*4 block directly to 

the right of A2, and C2 is the 4*4 block directly above A2; A3 is the 4*4 block in the 

lower-left corner of the initial matching CU, B3 is the 4*4 block directly to the left of A3, 

and C3 is the 4*4 block directly below A3; A4 is the 4*4 block in the lower-right corner of 

the initial matching CU, B4 is the 4*4 block directly to the right of A4, and C4 is the 4*4 

block directly below A4. 

 

16. The method according to claim 15, wherein constructing an enhanced temporal 

candidate list based on the coordinate information of the initial matching CU, also 

comprises: 

when the length of the enhanced temporal candidate list is less than 5, performing the 

following operations in a loop until the length of the enhanced temporal candidate list 

equals to 5: 

adding another number in the enhanced temporal candidate list that is the same as the 

last ETMVP mode number in the list, and increasing the length of the enhanced temporal 

candidate list by 1. 

 

17. The method according to claim 1, wherein obtaining a corresponding ETMVP 

mode number from the enhanced temporal candidate list according to the ETMVP mode 

index value, and determining coordinate information of a target matching CU 

corresponding to the ETMVP mode number, comprises: 

if the ETMVP mode number is 0, then Px equals Mx, Py equals My; 

if the ETMVP mode number is 1, then Px equals Mx, Py equals My+n; 
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if the ETMVP mode number is 2, then Px equals Mx+n, Py equals My; 

if the ETMVP mode number is 3, then Px equals Mx, Py equals My-n; 

if the ETMVP mode number is 4, then Px equals Mx-n, Py equals My; 

wherein (Mx,My) is the upper-left corner coordinate of the initial matching CU, and 

(Px,Py) is the upper-left corner coordinate of the target matching CU. 

 

18. The method according to claim 17, wherein n is 8. 

 

19. The method according to claim 1, wherein determining motion information of a 

subblock at a corresponding position in the current CU according to the motion 

information of each subblock in the target matching CU, comprises: 

for any subblock in the target matching CU: 

when the current picture frame type is P picture: 

if the forward motion information of the subblock is available, then the forward 

motion information of the subblock is scaled to the first frame of List0, and the scaled 

forward motion information is given to the subblock at the corresponding position in the 

current CU. 

 

20. The method according to claim 1, wherein determining motion information of a 

subblock at a corresponding position in the current CU according to the motion 

information of each subblock in the target matching CU, comprises: 

for any subblock in the target matching CU: 

when the current picture frame type is B picture: 

if the forward motion information and backward motion information of the subblock 

are available, the forward motion information and backward motion information of the 

subblock are scaled respectively, pointing to the first frame of List0 and the first frame of 

List1, and the scaled forward motion information and backward motion information are 

respectively given to the subblock at the corresponding position in the current CU; 

if the forward motion information of the subblock is available, but the backward 

motion information is unavailable, the forward motion information of the subblock is 

scaled pointing to the first frame of List0, and the scaled forward motion information is 

given to the subblock at the corresponding position in the current CU; 

if the backward motion information of the subblock is available, but the forward 

motion information is unavailable, the backward motion information of the subblock is 
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scaled pointing to the first frame of List1, and the scaled backward motion information is 

given to the subblock at the corresponding position in the current CU. 

 

21. The method according to claim 1, wherein determining the motion information of 

the subblock at the corresponding position in the current CU according to the motion 

information of each subblock in the target matching CU, comprises: 

for any subblock in the target matching CU: 

when the current picture frame type is P picture: 

if the forward motion information of the subblock is unavailable, when the forward 

motion information of the first surrounding block of the current CU is available, the 

forward motion information of the first surrounding block is scaled to the first frame of 

List0, and the scaled forward motion information is given to the subblock at the 

corresponding position in the current CU; when the forward motion information of the 

first surrounding block is unavailable, the zero motion information is given to the 

subblock at the corresponding position in the current CU; 

when the current picture frame type is B picture: 

if neither the forward motion information nor backward motion information of the 

subblock is available, when both the forward motion information and backward motion 

information of the first surrounding block of the current CU are available, the forward 

motion information and backward motion information of the first surrounding block are 

scaled to the first frame of List0 and the first frame of List1 respectively, and the scaled 

forward motion information and scaled backward motion information are given to the 

subblock at the corresponding position in the current CU respectively; when the forward 

motion information of the first surrounding block is available, but its backward motion 

information is unavailable, its forward motion information is scaled to the first frame of 

List0, and the scaled forward motion information is given to the subblock at the 

corresponding position in the current CU; when the backward motion information of the 

first surrounding block is available, but its forward motion information is unavailable, its 

backward motion information is scaled to the first frame of List1, and the scaled backward 

motion information is given to the subblock at the corresponding position in the current 

CU; when neither the forward motion information nor the backward motion information of 

the first surrounding block is available, the zero motion information is given to the 

subblock at the corresponding position in the current CU; 

wherein the first surrounding block comprises any decoded neighboring block of the 

current CU. 
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22. The method according to any one of claims 1-21, wherein according to the 

motion information of each subblock in the target matching CU determining the motion 

information of the subblock at the corresponding position in the current CU, also 

comprises: 

performing motion compensation (MC) on the corresponding subblock in the current 

CU according to the motion information of each subblock in the current CU. 

 

23. The method according to claim 22, wherein performing MC on the corresponding 

subblock in the current CU according to the motion information of each subblock in the 

current CU, comprises: 

for any subblock of the current CU, Decoder-side Motion Vector Refinement (DMVR) 

is not used for its motion information; 

if the subblock satisfies the application conditions of BI-directional Optical flow 

(BIO), MC is performed on the subblock according to the motion information of the 

subblock, and BIO techniques are used to add the optical flow offset value to the 

compensated pixel value, then the prediction sample matrix of the subblock is obtained; 

otherwise, performing MC on the subblock according to the motion information of 

the subblock, and obtaining the prediction sample matrix of the subblock; 

wherein the prediction samples of the current CU are composed of prediction samples 

of each subblock. 

 

24. The method according to claim 23, wherein the subblock satisfies the application 

conditions of BI-directional Optical flow (BIO), at least comprises: 

according to sequence-level high-level syntax, BIO techniques is enabled; 

the MV accuracy of the current CU equals 0; 

the subblock uses bi-prediction; 

for this subblock, the reference frame whose index value is refIdxL0 in the reference 

picture list 0 and the reference frame whose index value is refIdxL1 in the reference 

picture list 1 are respectively displayed on both sides of the current frame. 

 

25. The method according to claim 23, wherein BIO techniques are used to add the 

optical flow offset value to the compensated pixel value, then the prediction sample matrix 

of the subblock is obtained, comprises: 

determining the prediction sample matrix of the subblock according to the forward 

MC value, backward MC value, and optical flow offset value of the subblock.  
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26. An encoding method comprises: 

determining coordinate information of an initial matching coding unit (CU) of a 

current CU according to coordinate information of the current CU; 

constructing an enhanced temporal candidate list based on the coordinate information 

of the initial matching CU; 

determining coordinate information of a target matching CU corresponding to each 

Enhanced Temporal Motion Vector Prediction (ETMVP) mode number in the enhanced 

temporal candidate list by going through ETMVP mode numbers in the enhanced temporal 

candidate list sequentially; 

determining motion information of the target matching CU according to the 

coordinate information of the target matching CU, wherein the motion information of the 

target matching CU comprises motion information of each subblock in the target matching 

CU, and determining motion information of a subblock at a corresponding position in the 

current CU according to the motion information of each subblock in the target matching 

CU; 

performing motion compensation (MC) on each subblock in the current CU 

according to the motion information of the subblock in the current CU; 

calculating a rate-distortion cost of each ETMVP mode, and comparing the 

rate-distortion cost with respective rate-distortion costs of other prediction modes to select 

a prediction mode corresponding to a smallest rate-distortion cost; and 

recording an ETMVP mode flag and an ETMVP mode index value of the selected 

prediction modes into a bitstream to be transmitted to a decoding device. 

 

27. The method according to claim 26, wherein according to the motion information 

of each subblock in the current CU performing MC on the corresponding subblock in the 

current CU, comprises: 

for any subblock of the current CU, Decoder-side Motion Vector Refinement (DMVR) 

is not used for its motion information; 

if the subblock satisfies the application conditions of BI-directional Optical flow 

(BIO), MC is performed on the subblock according to the motion information of the 

subblock, and BIO techniques are used to add the optical flow offset value to the 

compensated pixel value, then the prediction sample matrix of the subblock is obtained; 

otherwise, performing MC on the subblock according to the motion information of 

the subblock, and obtaining the prediction sample matrix of the subblock. 
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wherein the prediction samples of the CU unit are composed of prediction samples of 

each subblock. 

 

28. The method according to claim 27, wherein the subblock satisfies the application 

conditions of BI-directional Optical flow (BIO), at least comprises: 

according to sequence-level high-level syntax, BIO techniques is enabled; 

the MV accuracy of the current CU equals 0; 

the subblock uses bi-prediction; 

for this subblock, the reference frame whose index value is refIdxL0 in the reference 

picture list 0 and the reference frame whose index value is refIdxL1 in the reference 

picture list 1 are respectively displayed on both sides of the current frame. 

 

29. The method according to claim 27, wherein BIO techniques are used to add the 

optical flow offset value to the compensated pixel value, then the prediction sample matrix 

of the subblock is obtained, comprises: 

if the value of the ETMVP mode flag is the first value, it indicates that the current CU 

enables the ETMVP mode; if he value of the ETMVP mode flag is the second value, it 

indicates that the current CU disables the ETMVP mode. 

 

30. The method according to claim 26, wherein writing the corresponding ETMVP 

mode flag into the bitstream, comprises: 

when the current CU satisfies a first parsing condition, writing the corresponding 

ETMVP mode flag into the bitstream; 

otherwise, determining the value of the ETMVP mode flag as the second value; 

if the value of the ETMVP mode flag is the first value, it indicates that the current CU 

enables the ETMVP mode; if he value of the ETMVP mode flag is the second value, it 

indicates that the current CU disables the ETMVP mode. 

 

31. The method according to claim 30, wherein the current CU satisfies the first 

parsing condition, comprises: 

a prediction mode of the current CU is skip mode or direct mode; 

the current CU has a width and a height which both are greater than or equal to 8; 

according to sequence-level high-level syntax, the current CU enables ETMVP 

techniques; 



73 

the current CU satisfies a condition for using Angular Weighted Prediction (AWP) or 

a condition for using Ultimate Motion Vector Expression (UMVE). 

 

32. The method according to claim 31, wherein the current CU satisfies a condition 

for using AWP, comprises: 

according to the sequence-level high-level syntax, the current CU enables AWP 

techniques; 

the current CU has a width and a height which both are greater than or equal to N1 

while less than or equal to N2; 

a current picture frame type is B picture; 

the current CU satisfies the condition for using UMVE, comprising: 

according to the sequence-level high-level syntax, the current CU enables UMVE 

techniques. 

 

33. The method according to any one of claims 26-32, wherein the ETMVP mode 

flag is encoded by Context-based Adaptive Binary Arithmetic Coding (CABAC) with a 

context model. 

 

34. The method according to claim 26, wherein writing the ETMVP mode index 

value into the bitstream, comprises: 

when the current CU satisfies a second parsing condition, writing the ETMVP mode 

index value into the bitstream. 

 

35. The method according to claim 34, wherein the current CU satisfies the second 

parsing condition, comprises one or more of: 

a prediction mode of the current CU is skip mode or direct mode; 

the current CU enables the ETMVP mode. 

 

36. The method according to claim 34 or 35, wherein an inverse binarization of the 

ETMVP mode index value is realized based on a Truncated Unary with a maximum value 

of 4, wherein the Truncated Unary uses a bin string of up to 4 bins and each of the bins 

adopts a separate context model, so there are four context models in total. 
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37. The method according to claim 26, wherein determining coordinate information 

of an initial matching CU of the current CU according to coordinate information of the 

current CU, comprises: 

determining a temporal reference picture where the matching CU is located according 

to the current picture frame type; 

determining the coordinate information of the initial matching CU in the temporal 

reference picture according to the coordinate information of the current CU; 

wherein if the current picture frame type is P picture, the temporal reference picture is 

in the reference picture list 0, and its reference frame index value is 0; if the current 

picture frame type is B picture, the temporal reference picture is in the reference picture 

list 1, and its reference frame index value is 0; 

wherein constructing an enhanced temporal candidate list according to the coordinate 

information of the initial matching CU, comprises: 

constructing the enhanced temporal candidate list according to the coordinate 

information of the initial matching CU in the temporal reference picture. 

 

38. The method according to claim 37, wherein determining the coordinate 

information of the initial matching CU in the temporal reference picture according to the 

coordinate information of the current CU, comprises: 

determining the coordinate information of the initial matching CU according to the 

upper-left corner coordinate of the current LCU, the LCU size, the current picture size, the 

current CU size, and the upper-left corner coordinate of the current CU in the picture. 

 

39. The method according to claim 38, wherein determining the coordinate 

information of the initial matching CU according to the upper-left corner coordinate of the 

current LCU, the LCU size, the current picture size, the current CU size, and the upper-left 

corner coordinate of the current CU in the picture, comprises: 

determining the initial matching CU’s abscissa according to the current LCU's 

upper-left corner abscissa in the picture, the LCU size, the width of the current CU, the 

width of the current picture, and the current CU’s upper-left corner abscissa in the picture; 

determining the initial matching CU’s ordinate according to the current LCU's 

upper-left corner ordinate in the picture, the LCU size, the height of the current CU, the 

height of the current picture, and the current CU’s upper-left corner ordinate in the picture. 

 

40. The method according to claim 26, wherein determining coordinate information 

of a target matching CU corresponding to each ETMVP mode number in the enhanced 
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temporal candidate list by going through ETMVP mode numbers in the enhanced temporal 

candidate list sequentially comprises: 

if the ETMVP mode number is 0, then Px equals Mx, Py equals My; 

if the ETMVP mode number is 1, then Px equals Mx, Py equals My+8; 

if the ETMVP mode number is 2, then Px equals Mx+8, Py equals My; 

if the ETMVP mode number is 3, then Px equals Mx, Py equals My-8; 

if the ETMVP mode number is 4, then Px equals Mx-8, Py equals My; 

wherein (Mx,My) is the upper-left corner coordinate of the initial matching CU, and 

(Px,Py) is the upper-left corner coordinate of the target matching CU. 

 

41. The method according to claim 26, wherein constructing an enhanced temporal 

candidate list based on the coordinate information of the initial matching CU, comprises: 

determining at least one ETMVP mode number according to the coordinate 

information of the initial matching CU; 

constructing an enhanced temporal candidate list, according to the at least one 

ETMVP mode number. 

 

42. The method according to claim 41, wherein the coordinate information of the 

matching CU is the upper-left corner coordinate of the matching CU in the temporal 

reference picture; 

constructing an enhanced temporal candidate list, according to the at least one 

ETMVP mode number, comprises: 

adding the ETMVP mode number 0 to the enhanced temporal candidate list, and 

increasing the length of the enhanced temporal candidate list by 1; 

if My+8 is less than or equal to the smaller values of y_ctb_pos+lcu_size-cu_height 

and vertical_size-cu_height, and the motion information of position A1 is different from 

the motion information of position C3 or the motion information of position A2 is 

different from the motion information of position C4, then adding the ETMVP mode 

number1 to the enhanced temporal candidate list, increasing the length of the enhanced 

temporal candidate list by 1; 

if Mx+8 is less than or equal to the smaller values of x_ctb_pos+lcu_size-cu_width 

and horizontal_size-cu_width, and the motion information of position A1 is different from 

the motion information of position B2 or the motion information of position A3 is 

different from the motion information of position B4, then adding the ETMVP mode 
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number 2 to the enhanced temporal candidate list and increasing the length of the 

enhanced temporal candidate list by 1; 

if My-8 is greater than or equal to y_ctb_pos, and the motion information of position 

A3 is different from the motion information of position C1 or the motion information of 

position A4 is different from the motion information of position C2, then adding the 

ETMVP mode number 3 to the enhanced temporal candidate list and increasing the length 

of the enhanced temporal candidate list by 1; 

if Mx-8 is greater than or equal to x_ctb_pos, and the motion information of position 

A2 is different from the motion information of position B1 or the motion information of 

position A4 is different from the motion information of position B3, then adding the 

ETMVP mode number 4 to the enhanced temporal candidate list and increasing the length 

of the enhanced temporal candidate list by 1; 

wherein (Mx, My) is the coordinate information of the initial matching CU, 

(x_ctb_pos, y_ctb_pos) is the upper-left corner coordinate of the current LCU in the 

picture, lcu_size is the size of the LCU, the cu_width and cu_height are the width and 

height of the current CU respectively, and the horizontal_size and vertical_size are the 

width and height of the current picture respectively; 

A1 is the 4*4 block in the upper-left corner of the initial matching CU, B1 is the 4*4 

block directly to the left of A1, and C1 is the 4*4 block directly above A1; A2 is the 4*4 

block in the upper-right corner of the initial matching CU, B2 is the 4*4 block directly to 

the right of A2, and C2 is the 4*4 block directly above A2; A3 is the 4*4 block in the 

lower-left corner of the initial matching CU, B3 is the 4*4 block directly to the left of A3, 

and C3 is the 4*4 block directly below A3; A4 is the 4*4 block in the lower-right corner of 

the initial matching CU, B4 is the 4*4 block directly to the right of A4, and C4 is the 4*4 

block directly below A4. 

 

43. The method according to claim 42, wherein constructing an enhanced temporal 

candidate list based on the coordinate information of the initial matching CU, also 

comprises: 

when the length of the enhanced temporal candidate list is less than 5, performing the 

following operations in a loop until the length of the enhanced temporal candidate list 

equals to 5: 

adding another number in the enhanced temporal candidate list that is the same as the 

last ETMVP mode number in the list, and increasing the length of the enhanced temporal 

candidate list by 1. 
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44. The method according to claim 26, wherein determining motion information of a 

subblock at a corresponding position in the current CU according to the motion 

information of each subblock in the target matching CU, comprises: 

for any subblock in the target matching CU: 

when the current picture frame type is P picture: 

if the forward motion information of the subblock is available, then the forward 

motion information of the subblock is scaled to the first frame of List0, and the scaled 

forward motion information is given to the subblock at the corresponding position in the 

current CU. 

 

45. The method according to claim 26, wherein determining motion information of a 

subblock at a corresponding position in the current CU according to the motion 

information of each subblock in the target matching CU, comprises: 

for any subblock in the target matching CU: 

when the current picture frame type is B picture: 

if the forward motion information and backward motion information of the subblock 

are available, the forward motion information and backward motion information of the 

subblock are scaled respectively to the first frame of List0 and the first frame of List1, and 

the scaled forward motion information and backward motion information are respectively 

given to the subblock at the corresponding position in the current CU; 

if the forward motion information of the subblock is available, but the backward 

motion information is unavailable, the forward motion information of the subblock is 

scaled pointing to the first frame of List0, and the scaled forward motion information is 

given to the subblock at the corresponding position in the current CU; 

if the backward motion information of the subblock is available, but the forward 

motion information is unavailable, the backward motion information of the subblock is 

scaled to the first frame of List1, and the scaled backward motion information is given to 

the subblock at the corresponding position in the current CU. 

 

46. The method according to claim 26, wherein determining motion information of a 

subblock at a corresponding position in the current CU according to the motion 

information of each subblock in the target matching CU, comprises: 

for any subblock in the target matching CU: 

when the current picture frame type is P picture: 

if the forward motion information of the subblock is unavailable, when the forward 

motion information of the first surrounding block of the current CU is available, the 
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forward motion information of the first surrounding block is scaled to the first frame of 

List0, and the scaled forward motion information is given to the subblock at the 

corresponding position in the current CU; when the forward motion information of the 

first surrounding block is unavailable, the zero motion information is given to the 

subblock at the corresponding position in the current CU; 

when the current picture frame type is B picture: 

if neither the forward motion information nor backward motion information of the 

subblock is available, when both the forward motion information and backward motion 

information of the first surrounding block of the current CU are available, the forward 

motion information and backward motion information of the first surrounding block are 

scaled to the first frame of List0 and the first frame of List1 respectively, and the scaled 

forward motion information and scaled backward motion information are given to the 

subblock at the corresponding position in the current CU respectively; when the forward 

motion information of the first surrounding block is available, but its backward motion 

information is unavailable, its forward motion information is scaled to the first frame of 

List0, and the scaled forward motion information is given to the subblock at the 

corresponding position in the current CU; when the backward motion information of the 

first surrounding block is available, but its forward motion information is unavailable, its 

backward motion information is scaled to the first frame of List1, and the scaled backward 

motion information is given to the subblock at the corresponding position in the current 

CU; when neither the forward motion information nor the backward motion information of 

the first surrounding block is available, the zero motion information is given to the 

subblock at the corresponding position in the current CU; 

wherein the first surrounding block comprises any decoded neighboring block of the 

current CU. 

 

47. A decoding apparatus comprises: 

an acquisition unit, configured to obtain a value of an Enhanced Temporal Motion 

Vector Prediction (ETMVP) mode flag and an ETMVP mode index value for a current 

coding unit (CU); 

a first determining unit, configured to determine coordinate information of an initial 

matching CU of the current CU according to coordinate information of the current CU 

when the value of the ETMVP mode flag is a first value; 

a constructing unit, configured to construct an enhanced temporal candidate list based 

on the coordinate information of the initial matching CU; 

a second determining unit, configured to obtain a corresponding ETMVP mode 

number from the enhanced temporal candidate list according to the ETMVP mode index 
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value, and determine coordinate information of a target matching CU corresponding to the 

ETMVP mode number; 

a third determining unit, configured to determine motion information of the target 

matching CU according to the coordinate information of the target matching CU, wherein 

the motion information of the target matching CU comprises motion information of each 

subblock in the target matching CU, and determine motion information of a subblock at a 

corresponding position in the current CU according to the motion information of each 

subblock in the target matching CU. 

 

48. An encoding apparatus comprises: 

a first determining unit, configured to determine coordinate information of an initial 

matching coding unit (CU) of a current CU according to coordinate information of the 

current CU; 

a constructing unit, configured to construct an enhanced temporal candidate list based 

on the coordinate information of the initial matching CU; 

a second determining unit, configured to determine coordinate information of a target 

matching CU corresponding to each enhanced temporal candidate mode in the enhanced 

temporal candidate list by going through ETMVP mode numbers in the enhanced temporal 

candidate list sequentially; 

a third determining unit, configured to determine motion information of the target 

matching CU according to the coordinate information of the target matching CU, wherein 

the motion information of the target matching CU comprises motion information of each 

subblock in the target matching CU, and determine motion information of a subblock at a 

corresponding position in the current CU according to the motion information of each 

subblock in the target matching CU; 

a motion compensation (MC) unit, configured to perform motion compensation on 

each subblock in the current CU according to the motion information of the subblock in 

the current CU; 

an encoding unit, configured to calculate a rate-distortion cost corresponding to each 

ETMVP mode, compare the rate-distortion cost with respective rate-distortion costs of 

other prediction modes, selecte a prediction mode corresponding to a smallest 

rate-distortion cost, and then record an ETMVP mode flag and an ETMVP mode index 

value of the selected ETMVP mode into a bitstream to be transmitted to a decoding 

device. 

 

49. A decoding device comprising a processor and a machine-readable storage 

medium, wherein the machine-readable storage medium stores machine-executable 
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instructions that can be executed by the processor, and the processor is configured to 

execute the machine-executable instructions to implement the method as described in any 

one of claims 1-25. 

 

50. An encoding device comprising a processor and a machine-readable storage 

medium, wherein the machine-readable storage medium stores machine-executable 

instructions that can be executed by the processor, and the processor is configured to 

execute the machine-executable instructions to implement the method as described in any 

one of claims 26-46. 

 

51. A machine-readable storage medium, wherein the machine-readable storage 

medium stores machine-executable instructions, and the method as described in any one of 

claims 1-25 or 26-46 can be implemented when the machine-executable instructions are 

executed by one or more processors. 


