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Abstract

Results of geometry motion partition are presented in this contribution. The average BR rate reduction is 4.26% for IPPP configuration and 3.93% for hierarchical-B configuration. 
1 Introduction 

In the first JCTVC meeting in Dresden, April 2010, Tool Experiment 3 was setup to improve temporal prediction and geometric block partition [2]. Geometry motion partition was part of the submission JCT-VC A121 [3] to CfP [1]. This tool has been selected to be incorporated into TMuC software. In this contribution, separate results of geometry motion partition are provided. The average BR rate reduction is 4.26% for IPPP configuration and 3.93% for hierarchical-B configuration. 
2 Geometry motion partition 

In geometry motion partition, a square block is divided into 2 regions. One motion vector is sent for each region. The boundary separating the 2 regions is defined by a straight line. Assuming the origin is at the center of the block, each geometry partition is defined by a line passing through the origin that is perpendicular to the line defining the partition boundary. This is shown in Fig. 1. The geometry partition is defined by the angle subtended by the perpendicular line with the X axis 
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 and the distance of the partition line from the origin
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. The equation of the line defining the partition boundary can be specified as
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We use two lookup tables, one to store the slope, 

, and the other to store the Y-intercept, 

. The region to which each pixel belongs is calculated on the fly.

Geometry motion partition is applied to 3 different block sizes: 64×64, 32×32 and 16×16. At each block size, 32 different values of 
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are permitted (from 0 to 
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 in steps of ). The number of values 
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 can take depends on the block size. For block size of 16×16, 
 can take 8 possible values (from 0 to 7 in steps of 1). For block sizes of 32×32 and 64×64, 
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 can take 16 and 32 possible values, respectively. Thus for block sizes of 16×16, 32×32, and 64×64, there are 256, 512, and 1024 possible geometry partitions respectively.
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Figure 1: Parameters defining a geometry motion partition

3 Encoder complexity reduction
To reduce the encoder complexity of geometry motion partition, we designed fast motion estimation and fast geometry mode decision. During the motion estimation of each partition, we use the motion vectors of the overlapped square or rectangular blocks as the starting point and then do refinement rather than doing full EPZS. To find the best geometry mode, we first select the best 16 modes based on SAD and then do full RD analysis for each one of the best modes. 
4 Simulation Results

Geometry motion partition was implemented in Qualcomm test model [3]. In the simulation, we tested on class B, C, and D test sequences and for constraint set 1 and 2 as defined in the CfP document [1]. The configuration parameters are as follows: MDDT=1; MVC=1; HPF=4(SIFO case); QALF=1;MVResolution=1; EXT_MB = 2 (64x64). The results are presented in Tables 1.
Table1 :BD rate reduction by using geometry motion partition

[image: image17.emf]IPPP HierB 

WQVGA30_RaceHorses -6.52 -7.02

WQVGA50_Basketball -3.68 -3.85

WQVGA50_PartyScene -4.44 -4.07

WQVGA60_BQSquare -3.69 -1.92

WQVGA AVG -4.58 -4.22

WVGA30_RaceHorses -5.88 -6.43

WVGA50_Basketball -5.03 -4.38

WVGA50_PartyScene -3.3 -2.83

WVGA60_BQSquare -6.67 -8.11

WVGA AVG -5.22 -5.44

1080p24_Kimono -2.57 -2.17

1080p24_ParkScene -4.67 -3.57

1080p50_Basketball -2.73 -2.45

1080p50_Cactus -3.75 -2.65

1080p60_BQSquare -2.42 -1.64

1080P AVG -3.23 -2.50

AVG  -4.26 -3.93
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