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1− ᾱtϵ, t
)
∥

∥

2
]

JD(θ) = Ex∼qdata (x),ϵ∼N (0,I)[
1
2∥sθ(x+ σϵ

︸ ︷︷ ︸

x̃

)−
(

− ϵ
σ

)

∥2]



23

Two Formulations
VP vs. VE



24

VP Formulation VE Formulation SDE/PF-ODEs CM



25

SDE/PF-ODE
Score SDEs

ODE : dx = f(x, t)dt



26

SDE/PF-ODE
Score SDEs

SDE : dx = f(x, t)dt+ g(t)dw

ODE : dx = f(x, t)dt



27

SDE/PF-ODE
Score SDEs

SDE : dx = f(x, t)dt+ g(t)dw

ODE : dx = f(x, t)dt



28

SDE/PF-ODE
Score SDEs

sθ(xt) =
−ϵθ(xt,t)

σt



29

SDE/PF-ODE
Score SDEs

JD(θ) = Ex∼qdata (x),ϵ∼N (0,I)[
1
2∥sθ(x+ σϵ

︸ ︷︷ ︸

x̃

)−
(

− ϵ
σ

)

∥2] Lsimple (θ) := Et,x0,ϵ

[

∥

∥

ϵ− ϵθ

(√
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Consistency Models

1. Dφ(xt, t) =
xt−σtϵθ(xt,t)

αt

2. sθ(xt) =
αtDφ(xt,t)−xt

σ2

t

= −ϵθ(xt,t)
σt

3. dxt

dt
= f(t)xt −

1

2
g2(t)∇x log p (xt)

4. xt−1 = xt +∆t
dxt

dt
(Euler Step)
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“Photorealistic image of a cute cat wearing a bachelor's cap,
holding a sign that says 'Thank You!’”


