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Improving Classifier-Free 
Guidance of Flow Matching
via Manifold Projection
CFG-MP · ICML 2026 

Training-free projection for making CFG less 
sensitive to guidance scale.

Jian-Feng Cai · Haixia Liu · Zhengyi Su · Chao Wang

github.com/LeonSuZhengYi/CFG-MP

Prompt: Close-up picture of a parrot dropping a spoon.

CFG CFG-MP CFG-MP+

Prompt: A war weary hamster soldier.
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CFG works, but the guidance scale has no objective

Practical weakness

≈ small w: weak condition alignment

large w: oversaturation / artifacts

Question: can we explain CFG as an 
approximation, and thus derive an optimal ?w

vcfgθ (t, x, y) = vθ(t, x, ∅) + w ⋅ (vθ(t, x, y) − vθ(t, x, ∅)),

xt+Δt = xt + vcfgθ (t, x, y) ⋅ Δt .

w ≥ 1.
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With ideal velocity, flow matching is homotopy optimization

The target set moves from small toward the 
data set ,  is attracted by .

t𝒦
𝒦 xt t𝒦

This gives CFG an objective-level interpretation, 
but only through the ideal velocity field.

v*t,y(x) = −
1

2t(1 − t)
∇x(dist2

t𝒦y
(x,1 − t) − (1 − t)∥x∥2),

xti+1
= xti + v*ti,y(xti) Δt .
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The optimal guidance scale is an approximation knob

Exists in theory
It minimizes approximation error to 
the ideal conditional velocity.

Hard in practice
It depends on the unknown ideal 
velocity and varies with class / prompt.

Better target
Instead of finding w*, we seek for  
another sensitivity term.

w* =
⟨vθ(t, x, y) − vθ(t, x, Ø), v*t,y(x) − vθ(t, x, Ø)⟩

vθ(t, x, y) − vθ(t, x, Ø)
2
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Error decomposition turns w-tuning into gap reduction

approximation error = intrinsic model error + (scale error)^2 × prediction gap

We do not need to solve for w* 
directly.

CFG-MP targets the prediction gap 
during sampling.

vcfg
θ (t, x, y) − v*t,y(x)

2
= vcfg*

θ (t, x, y) − v*t,y(x)
2

+ (w* − w)2 vθ(t, x, y) − vθ(t, x, Ø)
2

.
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CFG-MP: sample, then project toward zero prediction gap

1  CFG step
move with extrapolated 
velocity

2  Projection
Implemented by fixed-point 
iteration

3  Next state
closer to the ideal 
trajectory

Training-
free

no retraining
inserted at 

sampling time

A standard CFG step is followed by a projection step on the zero manifold ℳt .

ℳt := {z vθ(t, z, y) = vθ(t, z, Ø)},xi+1 = Projℳti+1(xi + Δt vcfg
θ (ti, xi, y)),

G(x, t) := x −
1
2

Δt vθ(t, x, Ø) +
1
2

Δt vθ(t, x −
1
2

Δt vθ(t, x, Ø), y),

Projℳti+1
( ⋅ ) ≈ Fix point iteration of G( ⋅ , ti+1) .
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CFG-MP+: Anderson acceleration makes FPI fast and stable
Lower relative change indicates smaller prediction gap.

Observed behavior: vanilla fixed-point iteration can 
stagnate in middle stages; AA makes relative change 
more negative.

No extra evaluations of G.

CFG-MP:

CFG-MP+:

≈

≈

fk = G(zk, t) − zk,

αk+1 = argmin
α { ∑k

i=k−mk
αi fi

2
: ∑k

i=k−mk
αi = 1},

zk+1 =
k

∑
i=k−mk

αk+1
i G(zi, t) .

zk+1 = G(zk, t) .
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Class-to-image: stronger, more robust ImageNet samples
DiT-XL-2-256 on ImageNet256; compared across three guidance scales and two NFE settings.

Qualitatively, CFG-MP/MP+ sharpen textures and 
reduce over-smoothed surfaces.

Main empirical message: the 
projection view is not just interpretive; 
it improves sample quality across 
guidance regimes.
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Text-to-image: better binding and preference metrics
SD3.5 and Flux-dev experiments show gains where CFG often fails: attributes, objects, and composition.

CFG-MP/MP+ turns guidance from 
heuristic extrapolation into a 
training-free projection step.



Thank you!


