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GenerativeAAEs Goal : Scale inference time compute

1. Sample latent from Gaussian for better outputs (e .g .,reasoning

2 .
Decode

Diffusion

training Xo ~ Plata
↑

+
u N(0, I) &

-

inference



Adding Noise

T steps teEl, ...,T3 BE(0) is noise rate

Xt = NBtXt- 1+ Et where Et -NCo ,I)

# llx = #(1 - B./ +FB < X+,) + BellEel]
= (l-Bt) + of BE = 1
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When T is large X+ is indistinguishable from Pure noise



Direct Jump Property
Let C

+
= 1- Bt.

Xt=Xt +NGtet

-( xt-+ +-1) + Fx+ E +

:

=> Xo +FG E where EN10, I)

Xt -N/EX,EI) 5



Thursday, April 30

· Final time Slot Wed
. May 13 7-10pm

· Project Proposals
· Thank you for coming to Ahmet's talk

· Feyza's talk tomorrow at 4 : 15pm in Estella 1021



Diffusion

training Xo ~ Plata
↑

+
u N(0, I) &

-

inference

By (0,1) &t = 1- Bt

X+
=+ Xt -1
++Et where Et ,
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Removing Noise
-

Q : What is the distribution to remove noise?
* Mustconditioneage Xo

q(X+ -1(X) =N(+ (t, X)
,
(

+ I)

where Met, Xo)=
Hint : Use Bayes Rule to write g(X-1(Xt. Xo) in terms of

g(X + (Yt - 1 ,
Xo)

, g(X+ (Xo) , q(Xt, Xo)

... But how do we know Xo ?

Idea : Train model to learnXo
~ PO(X++114t)

= N(Mo(X+,+, F)



Loss= RL (g(X-tXo) Il PoCXtXl

->-Mo Instead of predicting

6 Xo
,
let's predict noise.

~Il t-Eo,



Inference

Sample X
+ -N(0, 1)

For t=T, . . .,
1 :

curent& oranged-+

renoised E
Mot=
Xt- 1

= Mo(X,+ ) + B+
z

Return Xo



Conditional Training

ConditionalInference

condition

↓
on caption

Eo(Xt ,t,c)



Classifier- free Guidance

More toward caption-

1. Prediction with text prompt to (xt, +, c)

2. Prediction without text prompt to (x,
t
,
$)

=
o

= ( 1+w) to(X+,
t
, c) - w(g(x+,

t
,
0)

where w is guidance scale


