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Abstract

This paper proposes adaptive reference structure decision method to improve the performance of HEVC (High Efficiency Video
Coding) encoder. When an event occurs in the input sequence, such as scene change, scene rotation, fade in/out, or light on/off,
the proposed algorithm changes the reference structure to improve the inter prediction performance. The proposed algorithm divides
GOP (Group Of Pictures) into two sub-groups based on the picture that has such event and decides the reference pictures in the
divided sub-groups. Also, this paper proposes fast encoding method which changes the picture type of first encoded picture in the
GOP that has such event to CRA (Clean Random Access). With the statistical feature that intra prediction is selected by high
probability for the first encoded picture in the GOP carrying such event, the proposed fast encoding method does not operate inter
prediction. The experimental result shows that the proposed adaptive reference structure decision method improves the BD-rate
0.3% and reduces encoding time 4.9% on average under the CTC (Common Test Condition) for standardization. In addition, the
proposed reference structure decision method with the picture type change reduces the average encoding time 12.2% with 0.11%
BD-rate loss.
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Table 3. Experimental environments

CPU Intel(R) Core(TM) i7 CPU 3930K @ 3.2GHz

RAM 16.0GB

0S Windows 7 Ultimate K (64bit)
Compiler VS 2012
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Table 4. Test sequence set
Class Sequence name Resolution A i) SIEAI
count rate change

Scene changed 1 150 30fps 7

A Scene changed 2 25601600 300 60fps 6

Scene changed 1 240 24fps 7

Scene changed 2 240 24fps 10

B Scene changed 3 1920x1080 500 50fps 10

Scene changed 4 500 50fps 8

Scene changed 1 300 30fps 9

Scene changed 2 300 30fps 6

Scene changed 3 300 30fps 9

C 832x480

Scene changed 4 X 500 50fps 10

Scene changed 5 500 50fps 10

Scene changed 6 500 50fps 9
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Table 5. Scene change detection time
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Class Frame count | Scene change detection time(sec)
150 8.1
A 300 16.0
240 6.0
B 500 12.3
300 1.1
c 500 29
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Table 6. GOP level time saving of the proposed adaptive reference
structure algorithm compared with HM 16.0

Encoding order TS(%)
1 -1.4
2 19.4
3 30.4
4 16.1
5 321
6 245
7 30.5
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Average 24.5
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Table 7. BD-rate and time saving of the proposed adaptive reference structure decision algorithm compared with HM 16.0

RA
Class Sequence
BD-rate(%) TS(%)

A Scene changed 1 -0.4 7.2
Scene changed 2 -0.2 7.0

Scene changed 1 -0.5 5.8

B Scene changed 2 -0.7 75
Scene changed 3 -0.1 29

Scene changed 4 -0.3 3.8

Scene changed 1 -0.4 6.2

Scene changed 2 -0.2 3.8

c Scene changed 3 -0.3 3.9
Scene changed 4 -0.2 41

Scene changed 5 -0.2 3.5

Scene changed 6 -0.2 2.8

Average (Class A) -0.3 71

Average (Class B) -0.4 5.0

Average (Class C) -0.3 41

Total -0.3 4.9
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Fig. 10. GOP level bits and PSNR of the proposed picture type change algorithm compared with HM 16.0
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Encoding order TS(%)
1 741
2 20.0
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Random Access

Class Sequence

BD-rate(%) TS(%)

Scene changed 1 1.1 19.7

A Scene changed 2 -0.1 14.4
Scene changed 1 0.8 9.3

Scene changed 2 -0.6 18.9

B Scene changed 3 -0.1 9.1
Scene changed 4 -0.2 15.3

Scene changed 1 -04 10.8

Scene changed 2 -0.3 8.9

Scene changed 3 0.8 9.1

c Scene changed 4 -0.1 9.2
Scene changed 5 0.5 10.2

Scene changed 6 -0.1 9.5

Average (Class A) 0.5 171

Average (Class B) -0.03 13.2

Average (Class C) 0.07 9.5

Total 0.11 12.2
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