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Practical Avatar Signing in British Sign Language

Report on UEA activity between 25th October 2004 and 24th January 2005

Overview

UEA work in this period saw the bringing together of data streams from the markerless facial tracker and from the optical body tracker as will be required to generate avatar animation of manual signing with realistic facial animation.

Introduction

Progress was made to bring together data streams from the markerless facial tracker and from the optical body tracker to generate avatar animation of manual signing with facial expression. This synthesis revealed a number of outstanding issues that need to be tackled. Although the current animation falls short of an acceptable solution, we are in a better position to plan the steps that will lead to a practical avatar signing system.

The facial tracker reported in earlier periods seems robust when there is no occlusion of the face. No further work is proposed on the basic tracker framework unless there are difficulties in integrating with body animation. However, work is being undertaken to handle occlusion which causes the tracker to fail in some cases.

Markerless Facial Feature Tracker (Barry Theobald)

The facial feature tracker proves robust when the face is visible, but often fails under occlusion, either due to the face being obscured by the hands or being turned so that only a profile is available for matching.

Failure occurs because the traditional evaluation function used to assess the closeness of fit is unduly influenced by outliers in the data, such as areas that cannot be matched due to occlusion.

A number of different evaluation functions have been implemented and assessed under controlled conditions. Estimation is used to decide whether a pixel is occluded or not. Since the test data has been manipulated artificially, ground truth is available to test the effectiveness of the candidate algorithms

Results of work in progress are reported in the document “Robust Error Functions” attached.

Avatar Research Platform Toolkit (Vince Jennings)

Work is progressing on a skeleton building tool for the ARP Toolkit that will allow the creation of skeletons with the same bone hierarchy as that used by Kaydara, instead of relying on the structure provided by 3D Studio Max‘s Character Studio, which has non-standard linking of the clavicle and the legs and a limited number of bones. At present, the skeletons in avatars exported from Max are re-linked in the ARP Toolkit to achieve the correct structure before import into Kaydara, but still have differences that cannot be resolved by further processing.

Facial animation is implemented via a set of morph targets that are used to deform the facial mesh in response to changes in landmarks placed by the tracker. The provious partial set of facial morphs for the ARP avatar has been completed. While some of the tongue and eye movements would benefit from further refinement, the morphs now allow facial tracker data to drive the avatar facial animation adequately.

Motion Capture and Integration (Judy Tryggvason and Vince Jennings)

Work in the previous period used mainly ad hoc approaches to begin the integration of body and face animation. In this period a more systematic approach is being taken to extract information automatically. Results are shown using some movie files indicating that progress has been made, although the system is well short of an acceptable solution at this stage.

Body animation.

The earlier problem of repeated frames in body animation exported from Kaydara Mocap was found to be due to a corrupt installation and has cleared following a complete re-installation of the software. It is unclear whether the root cause was incompatible software versions or bugs now fixed.

Early body animation data was provided by the BBC in TRC format but the most recent files have been in HTR format after processing to correct erroneous marker assignments, HTR data was mapped onto the avatar skeleton using Mocap 4.03, by plotting the animation from one character to another and then exporting the animation in ARP format for driving an ARP avatar.

The resulting animations have all exhibited a similar problem - the finger joints in the hands have rotations in axes other than their natural bending axis. Due to the complexity of the display of the hands in Mocap (rotation controllers for each joint are displayed that completely obscure the finger animations) it was not possible to see how the fingers were animating until the resulting animation was played on an avatar.

To check the source of the errors, the HTR file was imported into Mocap and then saved, without alteration, in Mocap's FBX format. This allowed it to be imported into Maya, where the bones of the hand are displayed far more clearly. The same errors in finger rotation are still evident which suggests that the errors are in the original HTR file. Errors include finger rotations that jump by 180o and finger joints rotating in the wrong plane.

Face animation

As reported in the previous period, simple combination of facial and body data is ineffective because the 2D face model is effectively coding pose information by distorting the shape of the facial image. To illustrate this, a video is provided of the raw face data with no body animation. The face is deformed using information from the tracker markers. The image below shows the effect of the face being turned and rotated.
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Video: raw face data 10fps with markers.avi

For combining with the body data, a head on view is required. Simple techniques were applied that would accommodate rotation of the head around a front to back axis. However the appearance appears unnatural when turning the head left to right, nodding up and down, or moving forwards or backwards. A video is provided applying a simplistic pose correction algorithm. The results are a considerable improvement on the raw data but there is still some spurious movement that corresponds to pose changes that have not been accommodated.
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Video: face only pose corrected 10fps with markers.avi

There also appears to be some “jitter” in the data. This could be due to noise in the recorded data. Attempts will be made to smooth the data without losing crucial information.

Since no sequence in the HTR format was available with synchronised video, facial data was combined with body data from a different capture session. It was thought that the lack of synchronisation might be contributing to the unnatural appearance, but when a new sequence was acquired, it became apparent that further work on pose will be required.

Video: raw face data 10fps with markers.avi Face only animated with raw marker data.

Video: face only pose corrected 10fps with markers.avi Face only animated with corrected data.
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