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Drawbacks of the encoding-decoding fashion:

> Rely on multiple loss constraints for high-quality prediction results.
» Need multi-stage training.
» It is hard to realize the switch of different categories of motions.

Properties of HumanMAC (MAsk-Completion) framework:
v'Only one loss function during training.
v'Trained in an end-to-end manner.

v'Achieve more diverse prediction results that contain the switch of
different categories of motions.

Preliminaries (DCT)
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y = DCT(x) = Dx
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The DCT operation extracts both current and periodic
temporal properties from the motion sequence, which is
beneficial for obtaining continuous motions.

This work is led by Ling-Hao Chen and Xiaobo Xia jointly.

Project page: https://lhchen.top/Human-MAC

Methodology
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Empirical Results

[0 Main Results (Comparison with the State-of -the-Arts)

Algorithm 1: Training procedure of HumanMAC

Input: motion x € RUZ+F)*37 nojising steps 7T,
the 1nitialized noise prediction network eg,
maximum 1terations /ax.

Output: the noise prediction network eg.

for I =0,1,..., I do

Yo = DCT(x) ~ p(¥o):

t =Uniform({1,2,---,T});

e ~N(0,I);

i O =0—-Vyg|le— €g (\/a_ztyo + 1 — o‘zte,t)‘
return the noise prediction network eg.
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[0 DCT-Completion in Inference

Algorithm 2: Inference procedure of HumanMAC

Input: observed motion x(#) € RHE X3/ the mask
of the observation M, noising steps 7', the
trained noise prediction network €g.

Output: competed motion x € R +F)x3J,

Y i N(O, I);

x := Pad(x) € RE+F)x3J y/ observation padding;

y = DCT(x) ~ p(y);

fortceT. T —1,....1do

z ~N(0,I)ift > 1, else z = 0;

Vit1 =301y + 1 — a1 2;

yi1 = ﬁ (Yt \}%69 (ytat)) T 0¢Z;

y:—1 =DCT[M ® iDCT(y}" ;) + iDCT((1 —
M) © yi_1]);

return iDCT(yg).
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(A) Prior diffusion
generation with T steps.

(B) A diffusion DCT
Completion steps.
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Oe-Stapesth Tass Human3.6M HumanEva-I
APDT ADE| FDE| MMADE| MMFDE|| APDT ADE| FDE| MMADE| MMFDE|

acLSTM [97] v | 0.000 0.789 1.126 0.849 1.139 0.000 0429 0.541 0.530 0.608
Del.i GAN [20] v 1 6.509 0483 0.534 0.520 0.545 2.177  0.306  0.322 0.385 0.371
MT-VAE [£3] v 3 0.403 0457  0.595 0.716 0.883 0.021 0345 0.403 0.518 0.577
BoM [7] v | 6.265 0448  0.533 0.514 0.544 2.846  0.271 0.279 0.373 0.351
DSF [90] X 2 9.330 0493  0.592 0.550 0.599 4538 0.273  0.290 0.364 0.340
DLow[£9] X 3 11.741 0425 0518 0.495 0.531 4855 0.233 0.244 0.343 0.331
GSPS [45] X 5 14.757 0.389  0.496 0.476 0.525 5825 0233 0.244 0.343 0.331
MOJO [95] X 3 12.579 0412 0514 0.497 0.538 4181 0234  0.244 0.369 0.347

BeLFusion [5] X 4 7.602 0372  0.474 0.473 0.507 - - - - -
DivSamp [ 4] X 3 15310 0.370  0.485 0.475 0.516 6.109 0.220 0.234 0.342 0.316
MotionDiff [75] X 4 15.353 0411 0.509 0.508 0.536 5931 0232 0.236 0.352 0.320
HumanMAC v 1 6.301 0.369 0.480 0.509 0.545 6.554 0.209 0.223 0.342 0.335
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[0 Motion Switch Ability
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[0 Zero-shot Prediction on AMASS (trained on Human3.6M)
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For commercial, research, or co-operation purpose, please contact at: thu.lhchen@gmail.com

https://github.com/LinghaoChan/HumanMAC
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