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6. Supplementary Materials
6.1. The proof of Proposition 1

We observe the forward spatio-temporal noising process as
follows:

2t = ar(Vpr x 2ty /1= pe*2i77) + VT — auel.
(24)
Then, with condition \/;Tt = ¢,y/1—p; = d ,we can
calculate the form 2%, 2%, ..., 2% :
P =Var(exzi+dxz ") + VI — aqel, (25)
b= Vonag(c?x zh + 2ed x 207+ d?x 207
+ Va1 — aq(cel +dei™) + V1 — ageh
2
m ; i
= J/ajay Z (Q)Ctmdmzé_m + V1 — ajaés
m=0
(26)

t
=a; Z (T) AT VT —aél, (27)
m=0

where, &5 ~ N(0,1). Therefore, Then, we can generalize
the mathematical form of z}:

t
= /Oy Z (7:) Ct_mdmz(i)_m + vV 1-— &té;
m=0
= Vapt?z + Vagg(t,i) + VI — agel,
t
t )
(t—m)/2 1— m/2 i—m
) (m>p (1— o)™/

m=1
(29)

(28)

st., g(ti) =

6.2. The proof of Eqn.( 16)

In order to solve the posterior distribution of STDD, we
need to rethink our forward diffusion model in Eqn. (28).
Based on the special operator F' in Eqn. (9), the forward
diffusion process can be written as

= VaFy(Zo) + V1 — auéy, (30)
Since 3, ()o! 2L = o)y = (VP +

2 .
Vi—p )“2 * € = ¢, based on the properties of the Gaus-
sian distribution, we can get:

= VaF(Zo) + V1 — aFi(ey),

where, Gaussian noise ¢, is not independent, and can be ob-
tained by the independent noise £; diffusion of each frame

€2y
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image (i.e., e = F;(&;) ). Therefore, the probabilistic model 732
of forward diffusion can be written as: 733
4(Z| Z1—1, Zo) = N(Zi|/ar Fy(F, t— 1(Zt 1)), BeI)
q(Zt|Zo) = N(Zt|\/ thFt(Zo), vV 1— OltI)
(32) 734
The posterior distribution can be obtained from the prior 735
distribution via Bayes’ formula: 736
(Zi-112Zs) = a(Zi-112Z4, Zo)
(=)
=q(Z¢|Z1-1, Zo) —F—~>
Wl 20 iz T
= N(fi, Bt)-
We obtain the mean and variance of the posterior distribu- 738
tion as: 739
- a (1l — oy
o= YO () ¢ YL g (o)
- O[t 1-— (673
~ l1-a
B = 1 = —bB
—
(34) 740
By substituting Z,, for Z; with Eqn. (31), the mean and vari- 741
ance of the STDD posterior distribution are finally obtained: 742
. 1 ( B
fit = Fya (F7H(Z) - = €t>
1V a 1-a (35) 743
= —a
Be= 1B
— oy
6.3. Visualization of generated videos 744
We also provide some sampled videos on UCF101 and Sky 745
Time-Lapse, shown in Fig. 5 and Fig. 6. Each line is 16 746
frames of a sampled video, 747
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Figure 5. Sample videos on UCF101.
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Figure 6. Sample videos on Sky Time-Lapse.
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