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相關課程錄影

https://youtu.be/m7dUFlX-yQI?si=RPtyAmh3-2ICrgmW

(2023)



相關課程錄影

https://youtu.be/bJFtcwLSNxI?si=EZyt2nPudfrq1LOv



Outline 

修改 Inference 過程

修改 Harness (Workflow) 

修改 Model Parameters (Reasoning) 



修改 Inference 過程
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需要蒐集額外的資料
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製造出可能會答錯的狀態
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製造出可能會答錯的狀態
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優點：沒有改變模型參數
缺點：額外運算
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製造出可能會答錯的狀態
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Contrastive Decoding 
https://arxiv.org/abs/2210.15097



https://arxiv.org/abs/2309.03883

Layer L

Layer L-1

Layer 1

法文“fleur”的中文翻譯是

……

LM
head

花

LM
head

LM
head

flower

flower

https://arxiv.org/abs/2001.09309
https://www.lesswrong.com/posts/AcKRB8w
DpdaN6v6ru/interpreting-gpt-the-logit-lens

Decoding by 
Contrasting 
Layers (DoLa)

Logit lens 



Decoding by Contrasting Layers (DoLa)
https://arxiv.org/abs/2309.03883



Layer Contrastive Decoding (LayerCD)
https://arxiv.org/abs/2509.25177



Instruction Contrastive Decoding (ICD)
output

LLM

input
output

LLM

input 降智咒語

https://arxiv.org/abs/2311.00233
https://arxiv.org/abs/2403.18715

output

“你都給錯的答案”



Context-aware Decoding (CAD)

Retrieved documents

output

LLM

query

我知道答案，何勞 RAG?

output

LLM

query

被忽視 ……

output

製造出可能會答錯的狀態



Context-aware Decoding (CAD)
https://arxiv.org/abs/2305.14739



Context-aware Decoding for Image 

圖中香蕉什麼顏色？

LLM

黑？
黃？

圖中香蕉什麼顏色？

LLM

黃

黑



Context-aware Decoding for Image 

https://arxiv.org/pdf/2311.16922



https://arxiv.org/abs/2601.03500

Remove the most salient visual 
evidence https://arxiv.org/abs/2602.11737



Audio-Aware Decoding 
https://arxiv.org/pdf/2506.07233

More comparison
https://arxiv.org/abs/2603.09232
https://arxiv.org/abs/2603.14636



Minimal Test-Time Intervention (MTI)
https://arxiv.org/pdf/2510.13940

這裡才需要用 contrastive 
decoding 仔細考慮



LLM

LLM

normal input

no image, no audio, bad 
instruction, etc.

……

……

……

……

LLM

LLM

normal input

no image, no audio, bad 
instruction, etc.

high entropy 
(low confidence)



Recall: 跨對話的 KV Cache 

大 家 好 我 是 大 金

大 家 好 我 是 小 金

Copy



LLM

LLM

normal input

normal input OUTPUT 
ERROR

only two tokens

Cache Hit! 



Minimal Test-Time Intervention (MTI)
https://arxiv.org/pdf/2510.13940

沒有 contrastive decoding 

遠離壞的輸出



可以改 logit 以外的地方

source of image: https://arxiv.org/pdf/2601.13707

VISTA
https://arxiv.org/pdf/2502.03628

ACG 
https://arxiv.org/pdf/2601.13707

Most approaches 



Summary 

怎麼拿到錯誤結果 改哪裡

Contrastive Decoding (CD) 小模型 output

Decoding by Contrasting Layers 
(DoLa) 淺層用 logit lens 生成的結果 output

Layer Contrastive Decoding 
(LayerCD) 用淺層的 Image encoder layer (影像) output

Instruction Contrastive Decoding 
(ICD) 降智咒語 output

Context-aware Decoding (CAD) 拿掉 Context (e.g., RAG 中的 
Retrieved documents)

output

Visual Contrastive Decoding 
(VCD) 影像加雜訊、打亂 Patch、蓋住重要

部分 output

Audio-aware Decoding (AAD)
移除聲音 output

Minimal Test-Time Intervention 
(MTI) 降智咒語，目標: 減少算力消耗 output

Visual Information Steering with 
Token-logit Augmentation 
(VISTA)

移除影像
hidden 
representation

Attention-space Contrastive 
Guidance (ACG) 計算 Attention 時不考慮影像 attention



修改 Harness (Workflow) 



 

input output corrected output?reflection instruction

“再檢查一下”
(與問題、前面的答案無關，程式自動插入)

• 批判比生成容易：我不用會寫小說也能判斷一部小說好不好看

error detection?

• 生成的過程無法回頭，有錯也無法修正。自動插入的 “reflection 
instruction”給模型 “機會”生成修正的的答案



相關課程錄影

https://youtu.be/bJFtcwLSNxI?si=cjZTecajrM5O5fx0&t=1083



Can LLMs Correct Themselves? 
A Benchmark of Self-Correction in LLMs https://arxiv.org/pdf/2510.16062

Internal

External



https://arxiv.org/pdf/2511.22173

RefineBench: Evaluating Refinement 
Capability of Language Models via Checklists



進一步分析模型修正行為

input output corrected outputreflection instruction

https://arxiv.org/pdf/2412.19513



進一步分析模型修正行為 https://arxiv.org/pdf/2412.19513

Confidence Level 
(CL)

P(                                  
)

Critique Score (CS) P(                                  
)

ACC1: 
accuracy before correction ACC2 =

ACC1 x CL + (1 – ACC1) x CS ACC2: 
accuracy after correction



https://arxiv.org/pdf/2412.19513
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)
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)



Reflection Instruction 的用詞很重要

input output corrected outputreflection instruction

https://arxiv.org/pdf/2412.19513

這句話怎麼說可能會大幅
影響模型的行為

(與問題、前面的答案無關
，程式自動插入)



Reflection Instruction 的用詞很重要
https://arxiv.org/pdf/2412.19513

Reask: 再做一次　
Confidence: 你應該是對的。給我最終答案
Critique: 你確定嗎? 再好好想想

P(                                  
)

P(                                  
)



Verification 真的划算嗎？ https://arxiv.org/abs/2504.01005

input output corrected outputreflection instruction

需要投資額外的運算，這
個投資划算嗎？



Verification 真的划算嗎？ https://arxiv.org/abs/2504.01005

input output corrected outputreflection instruction

input

output 1

output 2

output 3

……

Majority 
Vote 

假設兩邊使用一樣的運
算量，哪一個比較好



Verification 真的划算嗎？ https://arxiv.org/abs/2504.01005



修改 Model Parameters 
(Reasoning) 



 

input output corrected outputreflection instruction

input output corrected output

Workflow

Reasoning



直接教模型自我修正

•  
https://arxiv.org/pdf/2505.16170



相關課程錄影

https://youtu.be/bJFtcwLSNxI?si=ocBy0Y5EuOmLrY3T&t=2437



直接教模型自我修正 ReVISE
https://arxiv.org/pdf/2502.14565

input output

Stage 1: 先教錯誤偵測

[REFINE]

input output [END]

???

???



直接教模型自我修正 ReVISE
https://arxiv.org/pdf/2502.14565

input output

Stage 1: 先教錯誤偵測

[REFINE]???

Stage 2: 再教錯誤修正

input output ???[REFINE] correct
output



直接教模型自我修正
https://arxiv.org/abs/2409.12917

input output [REFINE]??? correct
output

Training

Level-up!

Training 

Inference

input output'
錯的不一樣!

input output' %$%$#&$ 訓練時沒看過
的狀態!



相關課程錄影

https://youtu.be/bJFtcwLSNxI?si=uBsl_Va4xArE6F2J&t=3327



Reinforcement Learning 

input

Reasoning Process answer

Reasoning Process answer

Reinforcement learning with 
verifiable reward (RLVR)

發生甚麼事不重要，答案對就好



Reinforcement Learning 

input Reasoning Process

Verification
“Let me check 
the answer …”

Propose
“Let’s first try to 

……” 

Refine
“Let’s try a different 

approach …”
……

answer



為什麼不一開始就做對？

https://news.mit.edu/2025/cost-of-thinking-1119

input Reasoning answer

input Reasoning answer

token

time
vs



為什麼不一開始就做對？

input answer

input answerstep 1 step 2 step T…
…K K K 

KT+1 

K(T+1) 

https://arxiv.org/abs/2502.04667
https://arxiv.org/abs/2502.08991
https://arxiv.org/abs/2502.18273



Parity 
Check
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4 x 5 samples 
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26 = 64 samples to teach 

…… ……



模型到底學了什麼？

Before RL



模型到底學了什麼？

After RL



Source of image: 
https://arxiv.org/abs/2504.13837



https://arxiv.org/abs/2510.14901

不需要訓練模型，只需要更好的 sampling 方法



模型到底學了什麼？

Before RL



模型到底學了什麼？

After RL

開發新
思路



https://arxiv.org/pdf/2506.14245



LLM before 
RL 
Reasoning 
capabilities  

Image from 
ChatGPT

The Debate on RLVR Reasoning Capability Boundary: Shrinkage, Expansion, or Both? A 
Two-Stage Dynamic View https://arxiv.org/abs/2510.04028



Concluding Remarks 

修改 Inference 過程

修改 Harness (Workflow) 

修改 Model Parameters (Reasoning) 


