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Introduction Method: S2V2V

| Motion-based controllable video-to-video generation
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| . Sparsity-based motion guidance (SM):
: i) Training-based strategy: various guidance types, suchas | | Overview: Ag dressythe occasionall gijnaccurate(inte)r-frame :
| reference videos, trajectories, bounding box movements, or | : S2V2V is a training-free method to use inter-frame correlations. particular ywhen the temporal distance |
| motion fields, as control signals; LoRA, adapters or modules | | correlation patterns with double sparse guidance as between fraInpes s lar g P |
| for fine-tuning. | | the motion guidance, i.e., sparse points guidance and J¢ |
| Limitations: inflexibility, needing to re-training to adapt to new | the sparsity-based motion guidance, to produce more . Mi(j.k), if (j.k) € Q; |
| foundation models. | | robust and accurate correlation patterns. M;(j, k) = iS5 %) /> . b |
: !(2 Trairr\]ir;g-lzrie strategyt:. incorporsting motI?n gu-idanci : | Double Sparse Guidance: 0, otherwise. |
rough test-time operations, such as specific noise schemes - : : . .
| or gr fions on tfention MADS P | | Sparse point guidance (SP): (2; denotes the local region around the tracked point. :
| or operations on at P | | A sparse set of points of interest on reference videos, —~ —~ _ |
| Limitations: inconsistent temporal coherence across frames | | coming from user interaction (i.e., manual clicks), Mi(j, k) =Mi(j, k) /|| Mil[1,V ], Vk :
| | : centroids of bounding box trajectories, detector-based |
| Reference | 1w tracking, or random selection. "' |
| video = | | Step1: Given one point p and extract its feature f (w/o Z\érsity) oY . |
| I | Step2: Calculate the correlation patterns between - |
| || each point in other frames f; ; ;, and f |
| '[\)’:f;‘;gr : | Step3: Obtain correction motion pattern |
| | M={M; 1, M M} " |
I I I — f+1, fH2549 F (w/ sparsity) I
| exp(sim(f - f: : T
: otion = | : M;(j, k) = =5 V[F( (f.f(l’]’k))/ ) :
| Clone 0 =1 Lw—1 EXP(SIM(f - f (i nw)) / T) Sparse motion consistency loss: |
| ) . . F o F |
: _ 2
| A panda is lifting weights ) R.emark..SP captures reIatlvg correlations between a L,= Z Z M — M| 3 |
| vat | | given point and other points in subsequent frames, f=li=f+1 |
otivation: - - - —
| — | | | reflecting the strength of their spatial-temporal M’ denotes the predicted motion correlation. |
| Explicitly captures temporal consistency across frames to | | relationships. |
| accurately transfer_motion patterns.from referenpg_videos to | : Higher matching score < Higher likelihood of the Optimization: |
| target ones during inference, ensuring both flexibility and : | position that the point will move to next Eo(z:,1,y) := €g(2s,1,y) + 0; V4, L) (2) |
I I

Experiments

1. Comparison of reference video based motion control methods

A panda is lifting weights in a garden. A truck drifts on a muddy off-road track, sepia-toned. A dog in the grass in the sun. A man does a trick with a scooter in a wooded field.
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2. Comparison of tjecto contol methods . - 3. Gesture simulation

A snake is moving forward.
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- A man in gray clothes running in the summer. - A kangaroo jumping in the Australian outback.
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Automatic Evaluations Human Evaluations c 5
Method CSIM (1) CSIM-GT (1) mloU (1) | Text Align  Trajectory Align Video Quality < 2
Peekaboo [27]  0.942 0.869 0.143 | 24.55vs.75.45 10.83 vs. 89.17 30.13 vs. 69.87 ma
FreeTraj [52] 0.951 0.886 0.268 | 48.77vs.51.23 46.99 vs. 53.01 42.97 vs. 57.03 z
Ours 0.947 0.889 0.272 - - - g Contact me




