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Motivation

• Transformers have fixed compute depth 

• Loops reuse the same transformer block 

• Latent reasoning. Intermediate computation happens in the latent space instead of 
chain of thought tokens. 

• zk+1 = Fθ(zk, c)



Looped Models

-> There is no learning signal for past 
state!! 

—> We need some useful information 
coming from the previous state . 

—> Also, how do we know that  is 
better than ? 

—> Also, the current setup is 
deterministic.
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Flow Matching

•

x1 ∼ p1( ⋅ ∣ c), x0 ∼ p0 = 𝒩(0,σ2I),
It:= (1 − t)x0 + tx1, It ∼ pt( ⋅ ∣ c),
·xt = bt(xt; c), t ∈ [0,1],

xti+1
= xti + (ti+1 − ti)b̂ti(xti; c), 0 = t0 < ⋯ < tn = 1,

Dt(x; c):= 𝔼 [x1 ∣ It = x, c],

bt(x; c) =
Dt(x; c) − x

1 − t
.



Training

-> Adaptive computation time. As we go 
through the steps, accuracy may saturate 
and provide no meaningful training signal. 
The term decides whether to ignore steps 
after accuracy saturates. 





Inference

• Integrating across a temporal grid  

• Forward Euler method 

•

0 = t0 < . . . < tn = 1

xti+1
= xti + (ti+1 − ti)b̂ti(xti; c)



Results



Results for Multi Solution reasoning



Takeaways

• The paper introduced looped reasoning flows 

• Improves recurrent reasonIng through local denoising objectives at multiple noise 
levels 

• Strong performance across benchmarks. 


