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Figure 1. VIVE3D generalization to new identities. The benefits from decomposing the inversion of the input into an identity latent and
a set of offsets unlock applications of face/motion re-targeting with minimal effort. This is possible due to our novel personalized generator
that can be trained on a specific person’s identity and then applied to edit an unseen video. We show two examples: In example (a), we use
a person (top row) to invert and fine-tune the generator, and we determine the video offsets based on this video sequence. The bottom row
determines the target frames as well as the face location and angles. For example (b), we use a personalized generator (fop left), but the
target frames, angles, as well as motion, stem from a distinct video, driving the motion of the target person.

1. Additional Results
1.1. Supplementary Video

Please see our supplementary video (on the project web-
page) for video sequences illustrating our proposed method
and a set of results demonstrating the unique capabilities of
our technique as well as comparisons to related methods.

1.2. Experimental Edits

We showcase some additional experimental edits to illus-
trate the generalization abilities of our approach for general-
purpose video editing. For example, we are able to use two
completely disjoint videos of different subjects and achieve
reasonable results at compositing them. We show in Fig-
ure | two instances of such applications: On the left (Fig-
ure 1 (a)), we use one personalized Generator with its "de-
fault" person latent w;p, and a stack of video offsets encod-
ing a sequence of face motions. We then compose these
with a different body by running our inset optimization,
using the target video frames and head angles from that
particular video. On the right (Figure 1 (b)), we use the
encoded face motion from the target video, projecting the
motion onto a different person’s face, thereby essentially
replacing the head in the target video. Note that in order

to achieve plausible results for these instances, we need to
copy head and neck due to the slight differences in light-
ing between the source and target faces. Further, the seg-
mentation masks need to be considered carefully and be big
enough, e.g. in the right result, the hair sticking out from the
source person’s head needs to be covered by inpainting with
background color during the inset optimization in order to
achieve a reasonable result. Otherwise, the optimization
will add extra hair and change the hairstyle. We observe that
VIVE3D generates realistic results of placing the first per-
son’s head on the second person’s body that are temporally
and spatially consistent and follow the target frame motion.
This is possible because of our proposed design (personal-
ized generator, separate identity, and offset latents) which
makes VIVE3D unique compared to prior work. It is worth
noting that when the source and target videos have different
light conditions then the results might have different light-
ing between the body and the face. This is because we do
not explicitly tackle this problem in our architecture and
hence lighting is baked in the final generated/edited head
before it is placed on top of the new body. We identify the
problem of better lighting transfer as an avenue for future
work.
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Figure 2.VIVE3D Ablation Study. Our proposed approach VIVE3@"™ column)with all the proposed components demonstrates better

identity preservation, xes the spatial misalignment between the face and neck when rendered from a novel view and better captures the

ne-level details of the face and results in high- delity faithful rende
1.3. Ablation Study

To evaluate the impact of each module we conduct ab-
lation studies and report our quantitative and qualitative re-
sults in Table 4 of the main paper and Figure 2 of the supple-
mentary respectively. Given a video of a person talKitt
column), we demonstrate our complete approach when ren-
dering the output video from a new viewpo{f' column)

In the next 4 columns of results, we strip one component at
a time and observe different performance quality drops. For
example, if we do not ne-tune the generator it is clear that
the identity of the individual is not properly preservy@f
column) If we remove the ow correction module which

is a key contribution of our approach, we observe that the
face and the neck are not well aligned which makes the re-
sults seem unnaturé™ column) The impact of the ow
correction module is demonstrated also in Figure 3 and dis-
cussed in detail in the supplementary video. If we strip the
regularization(5" column) we remove the joint latent 5

rs of the person from new views.

Figure 3.View Adjustment Additional Results. We illustrate the
problem arising when attempting to composite a changed view of
a person's head on top of the original body. After croppi@gand
inversion(b), we perform face editingc) and change the camera

viewpoint to an unseen anglg). Replacing the face in the original
frame with this edit yields poor qualitfbottom centereven for
small angular changes because the rotated face is in the wrong

location with respect to the body. We address this by estimating

the optical ow (e) between the face crop and the edit and use the

ow direction to correct the location of the reference face based
on the prospective inséf). This allows us to composite the edited

and treat each target face in the initial inversion separately.face into the frame in a natural-looking fashigiottom right)

This means we don't constrain the individual latents to stay

close to the common latent. We can see that this leads to 4he differences between our proposed method and the re-

deterioration in the inversion quality of the video frames and

lated work to establish the parameters of our comparison.

produced artifacts, as the inverted latents no longer share

information, and there is no constraint on the projected lo-
cation in latent space. Finally, if we were to only perform
single-frame inversion rather than multi-frame, we also ob-
serve a signi cant drop in delity6™ column) which indi-
cates that the proposed approach of performing multi-frame
delity is bene cial as it better captures the identity and the
ne details of the face.

1.4. Qualitative Results of Method Comparisons

We provide a qualitative comparison to related methods
of GAN-based video editing, Stitch it in Time (StiiT) [12]
and VideoEditGAN (VEG) [13]. First, we discuss some of

 StiT and VEG, which is closely related to StiiT, both
use a StyleGAN2 backbone which outputs high quality
images at 10241024px resolution, whereas our back-
bone's (EG3D) output resolution is 51%12px (obtained
by super-resolution given 128.28px inputs), providing
3D-awareness at the expense of slightly inferior image
quality to classic StyleGAN2. In order to compare quan-
titatively, we downsample all results generated by StiiT
and VEG to 512 512px, unless we compare at the full
video resolution, in which case the output of the respec-
tive generator is already resampled to t the resolution of
the original face crop in the video frame.



Figure 4. Comparison to related work on age editing. Due to Figure 5.Comparison to related work on angle editing.A slight

the distinctly different InterfaceGAN editing directions, we hand- change in angle is achieved for the related methods by applying a
picked the edit strength for the respective latent space edits toyaw-changing latent space direction. Both methods fail at produc-
showcase a similar effect in aging the target person. Our techniqueing a reasonable composition given these gihitdétom two rows)
yields results that are at least on par with the previous StyleGAN2- We implement a similar angle change and demonstrate that our
based editing techniquésottom two rows) method creates a natural-looking composition.

« StiiT and VEG rely on prior work for a reliable encod- We demonstrate in Figure 4 that all methods provide
ing framework, e4e [10], to yield good and coherent in- plausible results for classic semantic editing problems such
versions, whereas we implemented an optimization strat-as aging the target person. However, both related methods
egy to obtain per-frame inversions. Implementing an en- fail to yield plausible results for angle editing. In order to
coding strategy for EG3D was outside the scope of our compare this task, we utilize a latent space direction discov-
project, but would be an interesting topic for future en- ered in StyleGAN2 that allows for slight angle changes. The
deavors. We expect that using an encoder would lowercomparison for these strategies is illustrated in Figure 5.
the embedding quality, but improve computation speeds. The artifacts present in these qualitative results mirror the

deterioration in quantitative scores indicated in Table 2 in

the main paper.
In Figure 6, we show a result of our multi-target inver-
sion strategy (row(a))) compared to another single-image

e StiT and VEG ne-tune their generator on all video
frames simultaneously, thus achieving very good coher-
ence to the input. In contrast, we ne-tune on a select
few target faces, yielding a more generalizable generator,
which, in consequence, is not optimized to replicate the

video frame-by-frame. Figure 6. Comparison to another 3D inversion technique.To

demonstrate the effectiveness of our Personalized Generator inver-
* Like our approach, StiiT relies on InterfaceGAN [11] for sion, we compare the quality of our inversion with a recent tech-
discovering and applying latent space editing directions nique of 3D GAN inversion [7]. Note how the head shape and
for many of their results. VEG shows their results us- identity correspondence deteriorate when rotating the head away
ing edits based on StyleClip [9]. To compare with their from the original pose.
method, we adapted their code to also allow edits with In-
terfaceGAN — analogous to StiiT— before applying their
temporal consistency strategy. Note that the discovered
directions in StyleGAN2 and EG3D latent space do not
yield identical results for the same attribute type and the
strength needed to apply the direction vectors is different.
We empirically chose weights to approximate the same
edit strength when comparing results.
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