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Vulkan Video

Tightly integrates hardware accelerated video processing with
Vulkan’s existing graphics, compute and display functionality

Leverages Vulkan’s scheduling, synchronization, and memory utilization
framework for fine-grained, low-overhead distribution of stream processing
tasks across multiple CPU cores and video codec hardware

New video decode and encode command queues for low-level stateless
management of video codec hardware for efficiency and flexibility on low-
power/memory embedded devices to high-performance servers

o
n e Allocate memory using Create a Video session Create Session Record & Submit video decode/encode
OO standard Vulkan objects Context to store persistent state Parameters Objects commands with required synchronization
o VkBuffer for input and N while operating on a video stream N Store video parameter N Generate input resources by CPU or GPU
ZO output bitstreams Use multiple sessions to sets to control stream % depending on use case
Vklimage for input, output concurrently operate on processing on defined Leverage Vulkan functionality for advanced
and intermediate images multiple streams video stream scope memory/synchronization management
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Stages in typical Vulkan Video decode & encode applications
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Vulkan Video Decode Process Details

VkVideoSessionParametersKHR object(s) for
stream parameters (e.g., H.264 SPS/PPS)
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Input file e.g.,
Matroska
container with
H.264
bitstream

& Parse VkVideoSessionKHR
object with session context

Managed by

App/SDK VkBuffers for bitstream =
segments representing : Command buffers with
pictures/sub-picture regions . vkCmdDecodeVideoKHR

operation(s), etc.

Accelerated
Reorder for encode, <:| <:| Decoder
display etc. tt Queue
Managed by VkimageView(s) for Vkimage(s)
App/SDK with Output images

VkimageView(s) for Vkimage(s) with
Decoded Picture Buffer images & meta-data
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Vulkan Video Encode Process Details

VkVideoSessionParameterskKHR object(s) for
stream parameters (e.g., H.264 SPS/PPS)

Reorder images for encode, O oo OO D
decide stream parameters,

picture/sub-picture region VkVideoSessionKHR
types, reference lists, rate voe I@ object with session context
control settings, etc.
Managed by App/SDK VkImageYiew(s) fqr Vkimage(s) D
with Input images . Command buffers with
. vkCmdEncodeVideoKHR,
[ vkCmdControlVideoKHR,

video query operation(s), etc.
vkGetQueryPoolResults to D query op )

retrieve bitstream sizes

. .. Accelerated
Mu>§ with audio in e e e
container format, etc.

Queue

Managed by VkBuffers for picture/sub-picture
App/SDK regions or SPS/PPS bitstream segments

VkimageView(s) for Vkimage(s) with
Decoded Picture Buffer images & meta-data
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Vulkan Video Core and Codec Extensions

Video Decode H.264
VK_EXT_video_decode_h264

Video Decode H.265
VK_EXT_video_decode_h265

Video Decode Core

VK_KHR_video_decode_queue

Vulkan Video Core

VK_KHR_video_queue

vkCreateVideoSessionKHR

vkCreateVideoSessionParameterskKHR

vkGetPhysicalDeviceVideoCapabilitieskHR
vkGetPhysicalDeviceVideoFormatPropertiesKkHR

vkCmdControlVideoCodingKHR

vkCmdBeginVideoCodingkHR

vkCmdEndVideoCodingKHR
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vkCmdDecodeVideoKHR

Video Decode VP9

Video Decode AV1

Video Encode Core

VK_KHR_video_encode_queue

Video Encode H.264
VK_EXT_video_encode_h264

vkCmdEncodeVideoKHR

Video Encode H.265
VK_EXT_video_encode_h265

Video Encode AV1

Codec Standard C-Headers

vulkan_video_codec_h264std.h
vulkan_video_codec_h264std_decode.h
vulkan_video_codec_h264std_encode.h

vulkan_video_codec_h265std.h
vulkan_video_codec_h265std_decode.h
vulkan_video_codec_h265std_encode.h

Coming Soon!
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Next Steps

Vulkan Video Provisional Release Blog
- https://www.khronos.org/blog/an-introduction-to-vulkan-video

Provisional Vulkan Video extensions specifications
- VK_KHR_video_queue

- VK_KHR_video_decode_queue

- VK_KHR_video_encode_queue

- VK_KHR_video_decode h264

- VK_KHR_video_encode_h264

- VK_KHR_video_decode_h265

Khronos Vulkan Video GitHub Issue

NVIDIA beta Vulkan drivers and vk_video_decoder sample decode app
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https://www.khronos.org/blog/an-introduction-to-vulkan-video
https://www.khronos.org/registry/vulkan/specs/1.2-extensions/html/vkspec.html#VK_KHR_video_queue
https://www.khronos.org/registry/vulkan/specs/1.2-extensions/html/vkspec.html#VK_KHR_video_decode_queue
https://www.khronos.org/registry/vulkan/specs/1.2-extensions/html/vkspec.html#VK_KHR_video_encode_queue
https://www.khronos.org/registry/vulkan/specs/1.2-extensions/html/vkspec.html#VK_EXT_video_decode_h264
https://www.khronos.org/registry/vulkan/specs/1.2-extensions/html/vkspec.html#VK_EXT_video_encode_h264
https://www.khronos.org/registry/vulkan/specs/1.2-extensions/html/vkspec.html#VK_EXT_video_decode_h265
https://github.com/KhronosGroup/Vulkan-Docs/issues/1497
https://developer.nvidia.com/vulkan-driver
https://github.com/nvpro-samples/vk_video_samples

