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I. NEW RESULTS OF THE THESIS:
· Proposed an adaptive quantization parameter prediction model based on the VMAF metric to improve video coding performance. VMAF is a video quality assessment metric that aligns closest with the human visual system compared to traditional metrics such as PSNR and SSIM. However, VMAF is inherently a frame-level image quality assessment metric with no specific formula, making it difficult to apply directly to a block-level encoder. By representing the relationship between PSNR and VMAF to find an approximate function describing distortion according to the VMAF index, it can be applied to the RDO process in the video encoder. The proposed method is integrated into the RDO process of the H.266/VVC encoder, which has been proven to improve coding performance while accurately reflecting the perceptual quality of the video after encoding.
· Proposed a perceptual video coding algorithm based on convolutional neural network techniques to achieve consistent video. By using a convolutional neural network to predict the QP map for each frame and determine the encoding QP value at the block level instead of the original RDO process in the encoder. The proposed method is integrated into the encoding workflow of the H.264/AVC coding standard, which has been proven to help minimize computational complexity during the encoding process, reduce the encoding bitrate for video, while ensuring consistency in video quality and keeping image quality stable between frames after encoding.
II. APPLICATIONS, POTENTIAL APPLICATIONS IN PRACTICE, OR OPEN ISSUES FOR FURTHER RESEARCH:
· The research results of the thesis can be applied to high-quality video coding and transmission systems, especially Internet television platforms, online streaming, video conferencing, video on demand (VoD), and OTT services. The VMAF-based adaptive quantization parameter prediction helps the encoder allocate encoding resources more reasonably according to the viewer's perceived quality, thereby reducing bitrate while maintaining image quality at an acceptable level.
· Another important application direction is in surveillance camera systems, image sensor networks, and smart cities. These systems often have to transmit a large number of video streams over long periods, while network bandwidth and processing capacity at terminal devices are limited. The QP prediction algorithm using convolutional neural networks can help reduce the computational complexity of the encoder, reduce transmitted data volume, and save storage resources.
· For video transmission applications over unstable networks, such as mobile networks, wireless networks, or video transmission from IoT devices, the perceptual coding method can support maintaining more stable video quality between frames. This has practical significance because viewers are generally more sensitive to sudden fluctuations in quality than to a slight but stable degradation of image quality.
· In addition to the achieved results, several issues still need further research, such as extending the proposed method to next-generation video coding standards and ultra-high-definition video systems (4K,8K), studying more advanced deep learning models to enhance the prediction accuracy of encoding parameters, as well as investigating new perceptual quality metrics to continue improving video coding performance in a direction more suitable for the viewer's visual perception.
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