CATEGORY: VIDEO & IMAGE PROCESSING - VI03

POSTER

P4188

‘ CONTACT NAME

Martin Alexander Wilhelmsen: martinaw@ifi.uio.no

Performance and Application of the NVIDIA NVENC H.264 Encoder

Martin Alexander Wilhelmsen, Hakon Kvale Stensland, Vamsidhar Reddy Gaddam, Pal Halvorsen, Carsten Griwodz > AD
Department of Informatics, University of Oslo, Norway INFORMATION ACCESS DISRUPTIONS
{maritinaw, haakonks, vamsidhg, paalh, griff}@ifi.uio.no [ research Iaboratory ]

Abstract Bagadus

This poster describes the delivery pipeline in the Bagadus soccer analysis system. The delivery Bagadus is a soccer analysis system, which is described in [1]. On this poster we will focus on the
pipeline takes a real-time stitched panorama video, and generates a personal virtual camera that can panorama video pipeline. It consists of five 1080p cameras in a matrix recording the matches while a
be controlled by the clients (end-users). An important component in this pipeline is the H.264 positioning system tracks the individual players. The videos from the cameras are then stitched into a
encoding of the personalized virtual view before delivery. By using Nvidia’s NVENC hardware 4450x2000 panorama video, which in turn is used to create a virtual camera. Using calculated

encoder, we are able to maintain the same visual quality as the software x264 encoder with a transformation matrices we are able to highlight players by their position in the frame. By using player
reduction in both CPU utilization and encode latency. positions we are able to create advanced queries such as showing every time a given player is within 30

meters from the opponent's goal line, and measure speed/acceleration etc.

HTTP Application Streaming

OpenGL RGB to NV12 NVENC

Instead of targeting a display, the program With OpenCL/OpenGL interop the content in the The converted image is given to NVENC where it
renders to a frame buffer texture which is then frame buffer is converted from RGB to NV12 is encoded using the LL preset. Latency from
passed on to the steaming module. image format. entering NVENC until drawn on client display is

within 100ms.

Virtual match viewer Streaming module

Network
Panorama video Panorama transformation WebSocket MKV muxer HTTP Browser
Input is a video composed of 5 cameras stitched Creates a cylindrical panorama transformation Through a websocket the client can send To keep browser buffering to a minimum we lie An integrated HTTP server (cpp-netlib) will serve Using Google Chrome’s HTMLS5 video support a
to make a panorama view of the entire soccer which corrects perspective in real time. keyboard and mouse interaction. We see a about the frame rate and timecodes when muxing a HTML page index which establishes a video stream of the application is displayed to the
field. See [2]. roundtrip latency of about 1 ms when the H.264 stream in MKV. WebSocket and a HTML 5 video stream. user. User interaction is sent back through a
communicating with the browser. websocket.
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frames per second when used in a pipeline setup. e Profiling shows that most of the time is spent on output buffer locking.

Experimental results from encoding 690 frames of the “tractor" 1080p test sequence with an Intel Core i7-2600 and NVENC on a
NVIDIA Quadro K2000 GPU




