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Abstract
[bookmark: _Hlk218518225]This contribution presents results of further evaluation of the Ali266 software encoder for real-time Versatile Video Coding (VVC) encoding on smartphones. Building upon the results reported in JVET-AO0221, this work extends the assessment to encompass additional test scenarios and devices. We report the rate-distortion performance and encoding speed of Ali266 on the Xiaomi 17 smartphone using five Class B 1080p sequences from the JVET Common Test Conditions (CTC). Furthermore, we evaluate its performance on User-Generated Content (UGC) sequences captured from real-world short-video applications, tested on both the Xiaomi 17 and the Xiaomi 14 Pro. The results demonstrate that Ali266 achieves significant BD-rate improvements over the on-device HEVC hardware encoders while sustaining real-time encoding speeds across diverse mobile platforms and content types. Additionally, we provide a live demonstration of on-device real-time VVC encoding and decoding using a dual-smartphone setup including the Xiaomi 14 Pro.
Introduction
The demand for high-quality video capture and sharing on smartphones continues to grow exponentially, driven by user-generated content (UGC), live streaming, and social media applications. Versatile Video Coding (VVC) offers significant bitrate savings compared to HEVC, but its high computational complexity also puts additional burden on resource-constrained mobile platforms.
The Ali266 VVC encoder, developed by Alibaba, has undergone continuous optimization for real-time performance. Previous contributions have documented the evolution of Ali266 speed and performance from desktop CPUs to smartphone platforms. In JVET-AO0221 [1], we demonstrated that Ali266 achieves real-time VVC encoding on the iPhone 16 Pro (iOS) and Xiaomi 17 (Android), marking the first public report of a real-time VVC software encoder on smartphones.
This contribution extends the evaluation presented in JVET-AO0221 with additional experimental results:
1. Rate-distortion and encoding speed performance of Ali266 on the Xiaomi 17 using five Class B 1080p sequences from the JVET Common Test Conditions (CTC) [2].
2. Performance evaluation on UGC sequences from real-world short-video applications, tested on both the Xiaomi 17 and Xiaomi 14 Pro smartphones.
3. A live demonstration of real-time VVC encoding on the Xiaomi 14 Pro and decoding on a second commercial smartphone.
These new results further validate Ali266's effectiveness across diverse mobile platforms, content types, and application scenarios.
Experimental Setup
The evaluation was conducted on two Android smartphones representing different generations of mobile hardware:
1. Xiaomi 17 (released in late 2025): A current flagship smartphone equipped with the Qualcomm Snapdragon 8 Elite Gen 5 SoC, representing the latest mobile computing capabilities available.
2. Xiaomi 14 Pro (released in late 2023): An earlier-generation flagship smartphone equipped with the Qualcomm Snapdragon 8 Gen 3 SoC. While no longer the latest flagship, it remains representative of hardware commonly found in real-world mobile video applications and provides a meaningful basis for evaluating Ali266's performance on devices that constitute a significant portion of the current installed base.
Their key specifications are summarized in Table 1.
[bookmark: _Ref219322108]Table 1. Device specifications for test platforms
	Specifications
	Xiaomi 17
	Xiaomi 14 Pro

	Operating System
	Android 16
	Android 14

	SoC
	Qualcomm Snapdragon® 8 Elite Gen 5
	Qualcomm Snapdragon® 8 Gen 3

	CPU Architecture
	8-core Oryon (2 Prime + 6 Performance)
	8-core Kyro (1 Prime + 5 Performance + 2 Efficiency)

	Release Date
	September 2025
	October 2023


Two categories of test sequences were used in this evaluation:
1. CTC Sequences
For standardized performance evaluation, we use the five Class B 1080p sequences defined in the JVET Common Test Conditions (CTC): MarketPlace, RitualDance, BQTerrace, Cactus, and BasketballDrive. All sequences are at 1920×1080 resolution.
2. UGC Sequences
To evaluate performance under real-world short-video application scenarios, we collected four UGC sequences that reflect typical content characteristics encountered on short-video platforms and encompass diverse motion patterns, texture complexities, and lighting variations. All sequences were captured at portrait mode in 1080p resolution, 30 fps, and in 8-bit depth.
Ali266 is configured as follows on both devices:
· InternalBitDepth is set to 8; for 10-bit input sources, samples are converted to 8-bit prior to encoding using the method specified in JVET-T2010 [2];
· Intra period is set to 1 second;
· Rate control employs Constant Rate Factor (CRF) mode—a prevalent strategy in real-world UGC applications. CRF values are selected such that the resulting YUV-PSNR quality closely matches that of the HEVC hardware encoder at its four target bitrates, which are set at 1, 2, 3, and 4 Mbps (see below);
· The number of encoding threads is set to the default (i.e., automatically determined by the number of CPU cores).
The on-device HEVC hardware encoders operate with default firmware configurations, with the following parameters aligned to ensure a fair comparison:
· InternalBitDepth is set to 8, with 10-bit inputs converted using the same JVET-T2010 [2] method;
· Intra period is set to 1 second;
· Rate control uses Variable Bitrate (VBR) mode, as Constant Rate Factor (CRF) is not exposed via the Android MediaCodec API;
· Target bitrates are set to 1, 2, 3, and 4 Mbps, representing typical quality tiers for mobile UGC and live-streaming applications.
Results
CTC Sequences on the Xiaomi 17
Table 2 summarizes the rate-distortion (RD) performance and encoding speed of Ali266 compared to the native HEVC hardware encoder on the Xiaomi 17 for the five CTC Class B sequences. BD-rate is calculated using YUV-PSNR with 6:1:1 weighting for Y:U:V. Encoding speeds are reported in frames per second (fps). The "Speed vs. 30 fps" column reports encoding speed normalized to 30 fps—the commonly used real-time encoding speed target for mobile UGC and live streaming.
[bookmark: _Ref218528510]Table 2. Rate-distortion and speed comparison between Ali266 and the native HEVC hardware encoder (the Xiaomi 17, CTC sequences)
	Sequences
	BD-rate gain
	Ali266 Encoding Speed (fps)
	Speed vs. 30 fps

	MarketPlace
	-57.32%
	73
	2.43×

	RitualDance
	-47.52%
	65
	2.17×

	BQTerrace
	-61.66%
	78
	2.60×

	Cactus
	-50.05%
	70
	2.33×

	BasketballDrive
	-50.64%
	62
	2.07×

	Average
	-53.44%
	70
	2.33×


Note: 30 fps is the commonly used frame rate for UGC and live streaming on smartphones.
As shown in Table 2, Ali266 achieves BD-rate gains ranging from 47.5% to 61.7% (average: 53.4%) over the on-device HEVC hardware encoder across all CTC test sequences on the Xiaomi 17. In terms of encoding speed, Ali266 operates at 62 to 78 fps (average: 70 fps), corresponding to 2.07× to 2.60× of the commonly used real-time encoding speed target of 30 fps for mobile UGC and live streaming applications.
These results are consistent with those previously reported on the iPhone 16 Pro in JVET-AO0221, confirming that Ali266's mobile optimizations are effective across different flagship platforms from different manufacturers and SoC architectures.
UGC Sequences on the Xiaomi 17
Table 3 summarizes the rate-distortion performance and encoding speed of Ali266 on the Xiaomi 17 for the four UGC sequences captured from real-world short-video applications.
[bookmark: _Ref225185498]Table 3. Rate-distortion and speed comparison between Ali266 and the native HEVC hardware encoder (Xiaomi 17, UGC sequences)
	Sequences
	BD-rate gain
	Ali266 Encoding Speed (fps)
	Speed vs. 30 fps

	ugc-sequences-01
	-49.68%
	77 
	2.57×

	ugc-sequences-02
	-48.66%
	56 
	1.87×

	ugc-sequences-03
	-54.52%
	61 
	2.03×

	ugc-sequences-04
	-56.59%
	69 
	2.30×

	Average
	-52.36%
	66 
	2.20×


As shown in Table 3, for the UGC sequences on the Xiaomi 17, Ali266 achieves BD-rate gains ranging from 48.7% to 56.6% (average: 52.4%) over the on-device HEVC hardware encoder. In terms of encoding speed, Ali266 operates at 56 to 77 fps (average: 66 fps), corresponding to 1.87× to 2.57× of the 30 fps real-time target.
The encoding speeds for the UGC sequences exhibit slightly greater variation compared to the CTC sequences, which can be attributed to the varying complexity and motion characteristics of real-world captured content. Nevertheless, Ali266 sustains real-time performance (consistently above 30 fps) across all UGC sequences.
UGC Sequences on the Xiaomi 14 Pro
Table 4 summarizes the rate-distortion performance and encoding speed of Ali266 on the Xiaomi 14 Pro for the same four UGC sequences, enabling cross-device comparison.
[bookmark: _Ref225185929]Table 4. Rate-distortion and speed comparison between Ali266 and the native HEVC hardware encoder (Xiaomi 14 Pro, UGC sequences)
	Sequences
	BD-rate gain
	Ali266 Encoding Speed (fps)
	Speed vs. 30 fps

	ugc-sequences-01
	-52.87%
	60 
	2.00×

	ugc-sequences-02
	-57.22%
	41 
	1.37×

	ugc-sequences-03
	-57.41%
	43 
	1.43×

	ugc-sequences-04
	-63.24%
	48 
	1.60×

	Average
	-57.69%
	48 
	1.60×


As shown in Table 4, for the UGC sequences on the Xiaomi 14 Pro, Ali266 achieves BD-rate gains ranging from 52.9% to 63.2% (average: 57.7%) over the on-device HEVC hardware encoder. In terms of encoding speed, Ali266 operates at 41 to 60 fps (average: 48 fps), corresponding to 1.37× to 2.00× of the 30 fps real-time target.
Compared to the Xiaomi 17, the Xiaomi 14 Pro exhibits lower encoding speeds (average 48 fps vs. 66 fps), which is expected given it is based on an earlier-generation SoC (Snapdragon 8 Gen 3 vs. Snapdragon 8 Elite Gen 5). However, the BD-rate performance is comparable—or even slightly superior—on the Xiaomi 14 Pro, indicating that Ali266’s coding efficiency is predominantly governed its algorithmic design and is independent of the underlying hardware platform, and that the HEVC hardware encoder on the latest SoC has likely also evolved with improved performance.
Ali266 sustains real-time encoding performance (consistently above 30 fps) on both devices across all UGC sequences. The results on the Xiaomi 14 Pro—a device that, while no longer the latest flagship, represents a substantial segment of the current smartphone installed base—demonstrate that Ali266 enables practical VVC deployment not only on cutting-edge hardware but also on mainstream devices widely used for UGC creation and live streaming in real-world scenarios.
Live Demo
During the JVET-AP meeting, we will make available a live demonstration showcasing real-time VVC encoding and decoding using Ali266 in a simulated live-streaming scenario. The demo setup is designed to illustrate the feasibility of deploying VVC for mobile live-streaming applications. Figure 1 shows the demonstration setup.
[image: ]
[bookmark: _Ref225854813]Figure 1. Live demonstration setup for real-time VVC encoding and decoding
Demo Configuration:
The demonstration utilizes a dual-device setup with smartphones mounted on a desktop stand to simulate a typical live-streaming environment:
1. Encoder Side (shown on the left in Figure 1)
· Captures 1080p@30fps video in real-time 
· Encodes the captured video using the Ali266 VVC encoder
· Transmits the encoded VVC bitstream via a local network
2. Decoder Side (shown on the right in Figure 1)
· Receives the VVC bitstream from the encoder side
· Decodes in real-time using the Ali266 software decoder
· Displays the decoded video
[bookmark: OLE_LINK2]For this demonstration, the encoder runs on the Xiaomi 14 Pro, while the decoder operates on a second commercially available smartphone. Both devices are representative of modern consumer hardware. This demonstration represents, to our knowledge, the first public showcase of real-time VVC encoding and decoding performed entirely on smartphone platforms. We welcome JVET experts to participate in this demonstration.
Conclusion
This contribution presents additional experimental results extending the work reported in JVET-AO0221, further validating the effectiveness of the Ali266 encoder for real-time VVC encoding on smartphones. 
These results, combined with those previously reported in JVET-AO0221, demonstrate that Ali266 delivers consistent rate-distortion performance improvements and real-time encoding speeds across multiple smartphone platforms and SoC generations (Apple A18 Pro, Qualcomm Snapdragon 8 Elite, and Qualcomm Snapdragon 8 Gen 3).
Notably, Ali266 achieves real-time VVC encoding performance on both current flagship devices (Xiaomi 17, iPhone 16 Pro) and earlier-generation flagships that remain widely used in practice (Xiaomi 14 Pro).
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