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Better text-to-image guidance
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Insight 1: Existing guidance is one-step fixed-point iteration

Text prompt

e.g. A fierce dragon
Diffusion model

+ Guidance
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Better text-to-image guidance
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Insight 2: We upgrade it to foresight fixed-point iterations with more steps. 

Text prompt

e.g. A fierce dragon
Diffusion model

+ Guidance
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➢ Unconditional diffusion: 

𝑥𝑇~𝒩 0, 𝐼 → 𝜖𝜃 𝑥𝑇 , 𝑡 = 𝑇 → 𝑥𝑇−1 → ⋯ → 𝜖𝜃 𝑥1, 𝑡 = 1 → 𝑥0 

➢ Conditional diffusion (adds condition 𝑐 as an input): 

𝑥𝑇~𝒩 0, 𝐼 → 𝜖𝜃 𝑥𝑇 , 𝑐, 𝑡 = 𝑇 → 𝑥𝑇−1 → ⋯ → 𝜖𝜃 𝑥1, 𝑐, 𝑡 = 1 → 𝑥0

➢ Training: 𝑥, 𝑐 ~𝐷, min
𝜃

𝜖𝜃 𝒙𝒕 ≔ ഥ𝜶𝒕𝒙 + 𝟏 − ഥ𝜶𝒕𝝐, 𝑡, 𝒄 𝐰𝐢𝐭𝐡 𝒑𝒓𝒐𝒃 𝒑 𝐞𝐥𝐬𝐞 ∅ − 𝜖
2
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Background: conditional generation
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Due to the sparsity of the conditional data, the model tends to underfit.
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➢ Classifier-free guidance (CFG):

𝜖𝐶𝐹𝐺
𝛾

=  𝜖 𝑥𝑡 , 𝑡, ∅ + 𝛾 𝜖 𝑥𝑡 , 𝑡, 𝑐 − 𝜖 𝑥𝑡 , 𝑡, ∅  𝛾 > 1

Background: classifier-free guidance
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CFG amplifies the difference between conditional and unconditional outputs
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Background: Cons of CFG
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CFG improves quality, but reduces diversity and oversaturate with increasing γ

Better CFG: given prediction 𝜖𝑢/𝑐(𝑥𝑡), what’s better update 𝑥𝑡−1 = ℎ 𝑥𝑡 , 𝜖𝑢 𝑥𝑡 ,𝜖𝑐 𝑥𝑡 ?
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➢ CFG++ 2406.08070

Target: Off-manifold phenomenon of CFG

Route: inverse problem sampling

Related works: improving CFG
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https://arxiv.org/pdf/2406.08070
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2412.10891

2201.09865

➢ Z-Sampling 2412.10891

Target: Semantic injection in CFG is insufficient.

Route: Backward-forward in each step 𝑥𝑡

1. ODE backward to 𝑥𝑡+1 with 𝜖∅

2. ODE forward to ො𝑥𝑡 with 𝜖𝛾 (CFG with 𝛾) 

➢ Resample 2201.09865

Diff: Backward with noising function

Related works: improving CFG

8

https://arxiv.org/pdf/2412.10891
https://arxiv.org/pdf/2201.09865
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Different methods become a tightly coupled package

Guidance design
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How can we systematically explore the design space for guidance and 

develop more effective algorithms from a unified framework?

Z-sampling for 

better alignment

CFG++ avoids 

oversaturate  

Resample for 

stochasticity  

OR OR OR ……
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Golden path hypothesis
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Key Observation: If ො𝑥𝑡 unconditionally generates image of mountains 

𝑓𝑡→0
𝑢 ( ො𝑥𝑡), it performs better on mountain-related prompts than other 𝑥𝑡.

Uncond Cond

Noise1: Bad

Uncond Cond

Noise2: Good
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➢ Problem:  Given 𝑡 and initial value 𝑥𝑡, find ො𝑥𝑡 such that 𝑓𝑡→0
𝑢 ො𝑥𝑡 = 𝑓𝑡→0

𝑐 ො𝑥𝑡

Golden path via fixed point iterations
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➢ Intuition: When cond. and uncond. produce 

different outputs, the model requires a sharp turn.

➢ Solver: Fixed point iteration framework

Existing guidance can be unified into the framework

𝑓𝑡→0
𝑢/𝑐

ො𝑥𝑡  denotes denotes (un)conditional denoising function from 𝑥𝑡 to 𝑥0 using DDIM (ODE)
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1. Consistency interval 𝑓𝑎→𝑏
𝑢 ො𝑥𝑡 = 𝑓𝑎→𝑏

𝑐 ො𝑥𝑡  (Pursuing 𝑡 → 0 is too difficult)

2. Fixed point operator 𝐹, 𝐹 ො𝑥𝑡 = ො𝑥𝑡 ⇒ 𝑓𝑎→𝑏
𝑢 ො𝑥𝑡 = 𝑓𝑎→𝑏

𝑐 ො𝑥𝑡

 e.g., linear: 𝑥𝑡 = 𝑥𝑡 + 𝑤 𝑓𝑎→𝑏
𝑢 𝑥𝑡 − 𝑓𝑎→𝑏

𝑐 𝑥𝑡 , backward-forward: 𝑥𝑡 = 𝑓𝑎→𝑏
𝑢−1𝑓𝑎→𝑏

𝑐 (𝑥𝑡)

3. Guidance strength/scheduler e.g. 𝑤𝜉𝑡

4. Number of iterations 𝐾

Design space of fixed point iterations
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➢ Scheduler (difference of CFG & CFG++):

During the critical early stages of generation, the 

scheduler of CFG++ provides more stable guidance

➢ Fixed point operator:

Forward-backward operators with longer intervals 

exhibit lower empirical contraction rates (ℓ2 norm)

Comparison of design choices

13
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• We adopt scheduler of CFG++ and Forward-backward operator

Foresight guidance
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• Three modifications:

1. More iterations

2. Use longer consistency interval 

𝑓𝑡→𝑡−Δ𝑡
𝑢 ො𝑥𝑡 = 𝑓𝑡→𝑡−Δ𝑡

𝑐 ො𝑥𝑡

3. Prioritize fixed point iterations and 

longer intervals in the early stages

FSG will not add computational overhead.
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For the consistency of the entire trajectory, we can

1. Short interval subproblem: Solving the 𝑓𝑡→𝑡−1
𝑐 𝑥𝑡 = 𝑓𝑡→𝑡−1

𝑢 𝑥𝑡  in a single iteration 

2. Long interval subproblem: Solving the 𝑓𝑡→𝑡−Δ𝑡
𝑐 𝑥𝑡 = 𝑓𝑡→𝑡−Δ𝑡

𝑢 𝑥𝑡  through multi-step iterations

Intuitively, multi-step iteration can impose stronger consistency at both ends of the 

entire trajectory.

Subproblem decomposition
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When the model is smoother, the strategy with longer intervals and more iterations proves superior

When resources are sufficient, tend towards strategy with shorter intervals and single iteration

Theoretical analysis

16
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Quantitative Analysis
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FSG enhance aesthetics and alignment

CFG/CFG++ benefit from increased 

iterations (× 2 / 3)
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Quantitative Analysis
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FSG and CFG(++) × 3 
improve fine-grained 

instruction compliance

Our framework easily 
extend to other models and 

sampler
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Qualitative analysis

19



Towards a Golden Classifier-Free Guidance Path via Foresight Fixed Point Iterations

Combination with orthogonal methods
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FSG can achieve “1+1>2” gains when combined with 

noise optimization / preference-aligned models

Better initial values for fixed-point iteration
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➢ We propose fixed point iteration as unified guidance framework with broader 

design applicability.

➢ We unified existing CFG and its variants as short-sighted single-step approaches.

➢ We present Foresight Guidance (FSG), a multi-step iteration paradigm with longer 

interval, achieving enhanced alignment-quality balance.

Code:  https://github.com/Ka1b0/Foresight-Guidance

Conclusion
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https://github.com/Ka1b0/Foresight-Guidance
https://github.com/Ka1b0/Foresight-Guidance
https://github.com/Ka1b0/Foresight-Guidance
https://github.com/Ka1b0/Foresight-Guidance
https://github.com/Ka1b0/Foresight-Guidance
https://github.com/Ka1b0/Foresight-Guidance
https://github.com/Ka1b0/Foresight-Guidance
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