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A Study on Real-Time Playback Optimization for
Ultra-High-Resolution Video (Beyond 8K) using HAP Codec
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Abstract

This study proposes an optimized HAP codec-based player implementation that plays ultra-high-resolution videos over 8K
without frame drops. The currently widely used H.264 and H.265 codecs have the limitation that hardware decoding only supports
up to 8K resolution, and software decoding makes real-time playback difficult due to CPU load and data transfer overhead
between CPU and GPU. The HAP codec has been attracting attention as an alternative to solve these problems, but existing open
source HAP players also do not sufficiently consider the characteristics of the codec, and frame drops frequently occur when
playing ultra-high-resolution videos. This study aims to overcome these limitations with a buffering strategy and multi-threading
decoding optimized for the characteristics of the HAP codec. The proposed method effectively utilizes packet buffers and texture
buffers to cope with the temporal variability of the decoding process, and maximizes hardware performance through an optimized
implementation using Direct3D API in a Windows native environment.
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Fig. 1. Examples of Ultra-High Resolution Implementation Using Multiple Displays (Dubai Mall, Nohyung Supermarket)
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Table 1. Experimental Environment Specifications

CPU

GPU

High performance PC

Intel Core i9-12900K

NVIDIA GeForce RTX 4060

Laptop

Intel Core i7-1165G7

Intel Iris Xe Graphics (integrated GPU)
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Fig. 3. HAP Codec Player Test Screen (Big Buck Bunny 16K Video)
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