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Introduction

� External memory access
� One of the major design issues 

� Increasing demand for high quality applications such as mobile HD and ultra 
high-definition (UHD) TV 

� Memory bandwidth
� Defined as the amount of data per unit time as required by the algorithm to be 

loaded into the data cache from DRAM 

� Memory access units
� Input bitstream store, coding information store, intra prediction, inter prediction, 

loop-filtering, reference frame store, and display frame read, etc.

[1] Micheal Horowitz, “Toward Useful Complexity Evaluation Methods”, ITU-T SG16/Q6, 33rd VCEG Meeting Shenzhen, China, October 2007, Doc. VCEG-AG19



Introduction

� Motion compensation for inter prediction 
� Exceeds more than half of the total memory access to decode a video bitstream

� Needs a larger number of pixel date than that of pixels in the block when its 
motion vector is of fractional-pel

� Real memory bandwidth on a video chip
� Depends on various factors, such as memory type, video date map, and data 

cache size as well as the number of transferred pixel data in a unit time

� More memory bandwidth can be spent by the data quantum of DDR memory 
and accessing the different banks

� Measure to estimate the memory bandwidth
� There could be many ways, but the number of pixels to be referenced for motion 

compensation was used in this contribution



Memory access for motion compensation

� The number of pixels for motion compensation depends on how many pixels 
are needed to create a fractional pixel

� Motion vector of a block with a fractional unit
� A larger block than its size should be read from the frame memory

� N-tap filter used to interpolate M pixels � (M + N -1) pixels should be read

���� (2 + 4 + 3) pixels

���� (4 + 1) pixels



Memory access for motion compensation

� Extended block partitions in KTA2.6r1

� Overhead ratio of motion compensation
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Memory bandwidth estimate

� Memory bandwidth for motion compensation

� The number of reference pixels for motion compensation of a block depends 
on the block partition size and its motion vector precision

rate) (frame x pixel)per  (bit width x frame) ain  referenced be  topixels ofnumber  (average  bandwidth)(memory =



Experimental results and discussions

� Experimental environments

� KTA2.6r1 under the JCT-VC TE2 coding conditions with Class B test set

Class B1: Size 1920x1080p 24 fps
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Experimental results and discussions
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Experimental results and discussions
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Conclusions

� Memory bandwidth
� One of important issues in developing a video codec

� Motion compensation is mainly responsible for large memory bandwidth in a 
video decoder

� In our experimental result
� Extended MB achieves improvement of coding gain and decrease of memory 

access rate simultaneously

� For further study
� Find a more comprehensive way to estimate and reduce the memory access 

bandwidth

� Assess proposed coding techniques in view of the balance between the coding 
performance and the memory bandwidth requirement


