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Figure 44. Training accuracy of intra-picture prediction for sample video clips 

We then moved to the validate the testing accuracies with the trained model against the 

testing samples. The testing accuracies are also in align with the training accuracy. The 

highest testing accuracy is achieved for bus video clip, and the lowest is container. The 

testing accuracy is in align with training, such that it is expected to improve given more 

training time. 
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Figure 45. Testing accuracies for intra-picture prediction of sample videos 

The speed of intra-picture prediction is also compared before and after introduction of 

CNN. Based on the results from reference software HM, the speed is 500 microseconds 

per CU block. The model can have average of 60 microseconds for intra-picture prediction 

of each block with 92% accuracy.  
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Figure 46. Speed of intra-picture prediction before and after CNN 

It’s improved 88% in terms of speed. It should be noted again that the accuracy can still 

be improved using more training iterations. In summary, it is very promising as well to 

apply machine learning techniques and integrate them into intra-picture prediction of 

H.265. 
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Chapter VI 

Conclusion 

In this paper, we introduced new video encoder/decoder standard H.265, also known as 

HEVC (i.e., High Efficiency Video Coding). Such new standard is designed to meet the 

increasing demand of storage and streaming of ultra-high definition videos. In its core, it 

is composed of 2 major components: CU split pattern prediction and intra-prediction. We 

then discussed the advantages of CNN (convolution neuron network). Since we are also 

dealing with large amount of video sample data, it’s realistic to apply CNN techniques into 

this research.  

We investigated the application of CNN in these two core elements: split pattern and 

intra-prediction, aiming to improve the prediction speed of these operations as they are 

exhaustive and time-consuming in reference software HM. Our results in CU split pattern 

prediction indicated that after fine tuning the model in Keras framework, most of the 

training accuracy of the model reached above 90% and even as high as 99.9%. The 

prediction speed also increased from 4000 microseconds to 400 microseconds, a significant 

90% improvement. In intra-prediction, we removed the subsampling layers to better fit this 

specific scenario, and the training accuracy also reached above 90% and prediction speed 

increased from 500 microseconds to 60 microseconds. It is concluded that employment of 

CNN in HEVC is beneficial and promising. 

There is another core component in HEVC, i.e., the inter-frame prediction. It is expected 

to apply CNN technique in this area in further work. Also, we can adopt some other deeper 

or more advanced neuron network such as ResNet that we have preliminarily experimented 
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in this paper. What should be noted is we may introduce GPU as the computing methods 

in a distributive manner to improve the lengthy training time during intra-picture prediction. 
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