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EMO - & Z5H4
Backbone: SD 1.5 (Cross—-Attn to Ref-Attn)

Audio:  AY) — @rAU-m) A AU+m))

ReferenceNet: SD 1.5

Temporal: AnimateDiff (add Motion Frames Feature Maps)

Face Locator: Conv Layers

Speed Encoder: MLP + Cross—Attn

To address this issue, we incorporate the target head motion speed into the
generation. More precisely, we consider the head rotation velocity w/ in frame f
and divide the range of speeds into d discrete speed buckets, each representing
a different velocity level. Each bucket has a central value ¢ and a radius r*. We
retarget w/ to a vector S = {s?} € R?, where s¢ = tanh((w/ —c?)/r%+3). Similar
to the method used in the audio layers, the head rotation speed embedding

for each frame is given by Sf = @{st/-m) .. s .  S§U+m) and S €

RO*Fxe™e? g subsequently processed by an MLP to extract speed features.
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Stage 1. Image pretraining: Backbone Network takes a single frame as input.

ReferenceNet handles a distinct randomly chosen frame from the same video clip, Face
Locator

Stage 2. Video training: temporal modules and audio layers, n+f contiguous frames are
sampled from the video clip

Stage 3. speed layers and temporal modules (simultaneous training of lloth the speed
and audio layers undermines the driven ability of the audio on the character's motions.)

We collected approximately 250 hours of talking head videos from the internet and
supplemented this with the HDTF and VFHQ datasets to train our models.

Head rotation velocity was labeled by extracting the 6-DoF head pose for each frame

using facial landmarks, followed by calculating the rotational degrees between
successive frames.
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