


Diffusion Models

• Encoding:

𝑥! = 1 − 𝛽!𝑥!"# + 𝛽! 𝜖!"#

𝜖!"# ∼ 𝑁(0, 1)

𝑥! = .𝑎!𝑥$ + 1 − .𝑎! ̂𝜖!

𝛼! = 1 − 𝛽!

.𝛼! =2
#

!

𝛼!

̂𝜖% ∼ 𝑁(0, 1)
𝑠. 𝑡.

𝑠. 𝑡.

𝑝 𝑥! 𝑥!"# ∼ 𝑁( 1 − 𝛽!x%"#, 𝛽!)

𝑝 𝑥! 𝑥$ ∼ 𝑁( .𝑎!𝑥$, 1 − .𝑎!)



Diffusion Models

• Decoding:

𝑞 𝑥!"#, 𝑥!|𝑥$ = 𝑞 𝑥!"# 𝑥!, 𝑥$ 𝑞(𝑥!|𝑥$)

= 𝑞 𝑥! 𝑥!"#, 𝑥$ 𝑞(𝑥!"#|𝑥$)
𝑞 𝑥!"# 𝑥!, 𝑥$ =

𝑞 𝑥! 𝑥!"#, 𝑥$ 𝑞(𝑥!|𝑥$)
𝑞(𝑥!"#|𝑥$)

𝑥!"# =
𝑥!
𝛼!
−

1 − 𝛼!
𝛼!

1 − 𝜂𝑧& −
1 − 𝛼!
𝛼!

𝜂𝜖!'
̂𝜖! ≔ 𝑧&(x%, t)

𝜖!' ∼ 𝑁(0, 1)

𝑠. 𝑡.

𝜂 = 0 DDIM Sampling 𝜂 =
1 − .𝛼!"#
1 − .𝛼!

𝛼! DDPM Sampling



Related Works

…

𝝐𝟏 𝝐𝑻

• Encoding:

• Decoding:

Ø Each frame is individually encoded,
ignoring the temporal correlation and
redundancy.

Ø The coherence of the generated videos
relies only on the temporal attention
module in the denoising network.
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Decomposed Diffusion Models

DDPM Sampling2 DDIM Sampling
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(a) UCF101 (c) TaiChi-HD(b) Sky Time-Lapse
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Experiments Results



Experiments Results



Additional Information
https://www.modelscope.cn/models/damo/cv_diffusion_text-to-video-synthesis/summary

https://www.modelscope.cn/models/damo/text-to-video-synthesis/summary
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