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Motivation
Classifier-Free Guidance (CFG) enhances quality in flow-matching models, but high 
guidance scales violate optimal transport dynamics, causing:

! Mode Collapse — Overly simplified, stylized outputs
! Over-Saturation — Extreme color distortion and artifacts
! Variance Explosion — Uncontrolled trajectory divergence

Velocity Moment Decomposition

Linear Barycentric Drift (1st Moment)

Scales linearly with 𝑤. Rigid translation of probability mass away from the learned manifold.

Quadratic Energetic Instability (2nd Moment)

Scales with 𝑤!. Injects surplus kinetic energy, violating minimal-cost transport.

Effect of Each Component

Progressive correction 
at high guidance scales:

CFG → +DC (Drift Correction) → +DC+EM (Energy Matching). DC alone alleviates mode collapse; full method restores integrity.

Key Properties
✔ Training-free: No retraining or fine-tuning ✔ Plug-and-play: Compatible with any flow-matching model

✔ Hierarchical: Global alignment + Local regulation ✔ Unified: Works for both image and video generation

Contributions

1 We identify velocity distribution shift as the root cause of CFG instability, decomposing it into Linear Drift (1st moment) and 
Energetic Instability (2nd moment).

2 We propose MIST, a training-free plug-and-play method combining Invariant Alignment (IA) and Stability Thresholding (ST).

3 MIST outperforms CFG and variants across SD3, Flux-dev, and Wan2.2, establishing new SOTA for both T2I and T2V.

MIST: Proposed Framework
MIST (Moment-aligned Invariant Stability Transform) is a training-free, plug-and-play guidance method for flow-matching models:

Component 1: Invariant Alignment (IA) Component 2: Stability Thresholding (ST)

Drift Correction (DC)

Targets O(w) linear drift. Projects onto zero-mean subspace:

Anchors guided velocity to unconditional prior.

Temporal Decay (TD)

Monotonicity constraint on guidance magnitude. Clips norms violating energy decay (dE/dt ≤ 0).

Enforces Lipschitz continuity for smooth convergence.

Energy Matching (EM)

Targets O(w²) quadratic energy. Renormalizes kinetic energy:

Prevents variance collapse and over-saturation.

Spatial Suppression (SS)

Suppresses local singularities in high-curvature regions. Per-location ratio clipping:

Prevents artifacts at boundaries and textures.

Visual Comparison

At w=15, CFG collapses while MIST maintains fidelity. At w=5, MIST also improves visual quality.

Quantitative Results

CFG velocity:
We decompose the CFG-induced distributional shift into two velocity-moment 
components:
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