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Lossless Frame Memory Compression with Low Complexity based on
Block-Buffer Structure for Efficient High Resolution Video Processing

Jongho Kim
Department of Multimedia Engineering, Sunchon National University
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Abstract This study addresses a low complexity and lossless frame memory compression algorithm based on
block-buffer structure for efficient high resolution video processing. Our study utilizes the block-based MHT (modified
Hadamard transform) for spatial decorrelation and AGR (adaptive Golomb-Rice) coding as an entropy encoding stage
to achieve lossless image compression with low complexity and efficient hardware implementation. The MHT contains
only adders and 1-bit shift operators. As a result of AGR not requiring additional memory space and memory access
operations, AGR is effective for low complexity development. Comprehensive experiments and computational
complexity analysis demonstrate that the proposed algorithm accomplishes superior compression performance relative
to existing methods, and can be applied to hardware devices without image quality degradation as well as negligible
modification of the existing codec structure. Moreover, the proposed method does not require the memory access
operation, and thus it can reduce costs for hardware implementation and can be useful for processing high resolution
video over Full HD.

Keywords : AGR, Block-based MHT, Frame memory compression, High resolution video, Lossless image compression
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8-point MHT
(horizontal then vertical application)
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Zigzag Scan and Rice Mapping
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L AC

Adaptive Golomb-Rice Coding

}

Bitstream Formatting

}

Bitstream Segment

DC

Fig. 1. Overall flow diagram of the proposed algorithm
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Bitstream segment for one block
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Fig. 4. Bitstream alignment format for each block
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Table 1. Comparison of compression ratio
Images Song Lee Proposed
Lena 30.3 31.1 37.7
Baboon 17.7 17.2 23.1
Barbara 26.8 28.9 29.2
Airplane 359 333 40.8
Peppers 32.6 27.2 36.4
Man 264 253 30.2
Elaine 28.8 29.1 36.1
Zelda 39.0 40.3 424
Average 29.7 29.1 345
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Table 2. Comparison of computational complexity and
memory size requirement analysis

Computation Operations
per Pixel

Memory
Requirement

8x8 block buffer
ROM required
1 line buffer
N/A
8x8 block buffer
N/A

Method Module

DAP 1
Huffman
MHT 6
GR N/A

MHT 6
AGR 6
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