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An algorithm of fast HEVC PU size decision using information entropy
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Abstract; In order to improve the prediction speed of HEVC encoder, this paper proposed an algorithm of PU size
decision based on information entropy for HEVC ( High Efficiency Video Coding) intra prediction. This algorithm
mainly utilizes the characteristic of image entropy producing different values with the richness of the image detail to
decide whether the PUs need segmentation. Firstly, we calculate the information entropy of every LCU, then we can
obtain the optimal partition size from the PU size of 64x64 to 4x4, so that the optimal coding depth is acquired, we
can make the intra angular prediction in the optimal coding depth. The experimental results show that we can avoid
the unnecessary RD cost calculating process in the traversal search mode, and the coding time was reduced by
about 22.6% in the promise of coding performance essentially unchanged. This algorithm simplified the unnecessary
rate-distortion cost procedure in traversal search mode, shortened the intra prediction coding time at high image
quality level.
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Fig.1 The position of three LCUs in a grayscale image

(a) LCU_A (b) LCU_B
B2 mEBERGHH3ALCU
Fig.2 Three LCUs in the grayscale image
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Fig.3 The subblock entropy values in LCU_A
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Tab.1 The subblock entropy values of 4 32x32 PU
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R 16x16 PU_1 16x16 PU_2 16x16 PU_3 16x16 PU_4 32x32 PU
1 3.888 6 3.924 6 4.005 7 35136 3.997 9
2 4.169 5 4.288 8 4404 1 4.386 0 44325
3 39516 4.558 2 4.527 1 4.406 4 4.557 3
4 4278 3 54315 3.786 8 4.880 7 4974 9
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Fig.4 The segmentation of LCU_A
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Fig.5 The subblock entropy values in LCU_B
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Fig.6 The segmentation of LCU_B
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Fig.7 The subblock entropy values in LCU_C
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Fig.8 The segmentation of LCU_C
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Tab.4  Result of the proposed algorithm compared to the standard

- E”uﬁﬁﬁﬂ?i/ RR A2/ At IR]

pix % AR %
Traffic 2 560x1 600 -1.07 -18.7
People on Street 2 560%x1 600 -1.28 -20.4
BQ Terrace 1 920x1 080 -0.57 -22.1
Kimonol 1 920x1 080 -0.21 -21.9
Basketball Drive 1 920x1 080 -0.39 =225
Park Scene 1 920x1 080 -0.74 -20.8
Cactus 1 920x1 080 -0.62 -21.4
Basketball Drill 832x480 -1.87 -23.9
Race Horses 832x480 -0.78 -17.4
Party Scene 832x480 -0.94 -19.3
BQ Mall 832x480 -0.16 -20.2
Blowing Bubbles 416x240 -0.38 -32.5
BQ Square 416x240 -0.52 -28.1
Basketball Pass 416x240 -0.49 -26.8
Race Horses 416x240 -0.86 -22.6
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Tab.5  Comparison of coding time saving in other algorithm of

text sequences

S A A2/ %
MWHFPS) B A pix
SCHR(3] ARIT7 i
Traffic 2560x 1600 -16.6 -18.7
People on Street  2560x 1600 -15.8 -20.4
BQ Terrace 1920x1080 -19.4 -22.1
Kimonol 1920x1080 -19.2 -21.9
Basketball Drive  1920x1080 -19.1 -22.5
Park Scene 19201080 -16.3 -20.8
Cactus 1920x 1080 -17.0 -21.4
Basketball Drill 832x480 -18.7 -23.9
Race Horses 832x480 -13.9 -17.4
Party Scene 832x480 -15.1 -19.3
BQ Mall 832x480 -14.2 -20.2
Blowing Bubbles 416x240 -20.1 -32.5
BQ Square 416x240 -18.4 -28.1
Basketball Pass 416x240 -17.9 -26.8
Race Horses 416x240 -14.7 -22.6
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