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1. Overall Framework

1-1. Pipeline Overview (Data Preprocessing, Training, and Inference)

End-to-En

d Pipeline

1. Raw Dataset

2. Relevance Filtering

3. Online Permutation

D

24 Orders + Relabeling

4. Qwen3.6-27B

Vision: Frozen

5. Structured Prediction

Pairwise x 6 + Global Order

6. Submission

[r1, 12, 13, 14]

Sentence + 4 Images

D

Cosine Similarity < 0.2
Language: QLORA

Noise Removal
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1-2. Model Structure

VLM Ei2 pElZ= Qwen3.6-27B £ MEHE:
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2. Core Idea

2-1. Data Preprocessing: Relevance Filtering

o Motivation:
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https://huggingface.co/unsloth/Qwen3.6-27B

Sentence: The man moves closer to the mirror ... ID Input1 Input2 Input3 Input4

AB  0.55 0.45 0.50 0.55
Image A Image B Image C Image D AC—O020—0t5—015—6:26—
Input 1 Input 2 Input 3 Input 4 AZ  0.40 0.45 0.55 0.50
(a): Calculate image-sentence cosine similarity (b): Filter samples based on cosine similarity
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2-2. Temporal Order Augmentation: Permutation-Based Input Reordering

Answer: [1,2,3,4] Answer:  [2,3,4,1]
Image A Image B Image C Image D |:> Image B Image C Image D Image A
Transform
Input 1 Input 2 Input 3 Input 4 Input 1 Input 2 Input 3 Input 4
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2-3. SFT: Joint Pairwise Temporal Precedence and Global Temporal Order Prediction

User Prompt: Instruction 1:
<Instruction 1><Instruction 2> Compare the image pairs in this fixed order: (1,2)(1,3)(1,4)(2,3)(2,4)(3,4).

For each pair: Output 'Yes' if the first image occurs earlier than the second image.
Output 'No' if the first image does not occur earlier than the second image.
Response:

[YesYesYesNoNoYes][1342]

10} ® Instruction 2:
Determine the complete chronological order of all four images from earliest to latest.

SFT : @ Pairwise Temporal Precedence Prediction + @ Global Temporal Order Prediction
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https://huggingface.co/Qwen/Qwen3-VL-Embedding-8B
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2-4. Prompting for Reasoning VLM

< Assistant Prefix > in Pretrained Reasoning VLM

|
|

(default) <think>\n <think>\n\n</think> <think>\nWe need response directly.</think>
Response: Response: Response:
The user wants to ... ESart The user wants to ... Rl [YesYesYesNoNoYes][1342]

Failed Format ... Failed Format ... Successful Format !
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2-5. QLoRA Fine-tuning

Image A Image B -
Image Encoder
Image C Image D /
Prompt: <Sentenca> <Instruction>

<Sentence><Image>...<Instruction> I:l |:| l:l l:l I:l I:l l:l I:l

Language Decoder /—\
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3. Experimental Results

3-1. Ablation Study: Pairwise Temporal Precedence Prediction

Ablation Study: Pairwise Temporal Precedence Prediction

Method Public A Public Private A Private

Baseline 0.90226 0.85772
+ Pairwise Temporal Precedence Prediction 0.90750 +0.58% 0.89024 +3.79%

Baseline denotes the model trained using standard SFT.

7|2 Global Temporal Order Prediction & BH410f| Pairwise Temporal Precedence Predictiong &7t Z1t, Public
score= MLHEOZ 0.58%, Private score= 3.79% gAHE! 0= T O|0|X| &AM E ZIE 0| 55H= SFT sh&0] O|Of x| Akt
AZHE MS BAIE FII2 shEAl7|= 24l0| M5 40l 7|0{HS 2 H0iE.

3-2. Ablation Study: Model Structure

Ablation Study: Model Structure

Model Public A Publie Private A Private
Qwen3.6-27B 0.94240 — 0.91463 —
Qwen3-VL-32B-Instruct 0.90226 -4.26% 0.85772 -6.22%
Gemma-4-31B-it 0.88307 -6.30% 0.89430 -2.22%

A denotes the relative score difference compared with Qwen3.6-27B.
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3-3. Ablation Study: Visual Prompting
o Visual Prompting: Zt MZ 0|0|X|of] 27 U2 £=MHZ Image 1~ 4 2t 22
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3-4. Ablation Study: Cosine Similarity Threshold in Relevance Filtering

[Qwen3-VL-2B] evallexact match
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3-5. Ablation Study: LoRA Module

Ablation Study: Image Encoder Freeze

Method Public A Public Private A Private

Baseline 0.89179 - 0.89024 -
+ Image Encoder Freeze  0.90226 +1.17% 0.90650 +1.83%

Image Encoder2 1At A1}, Baseline CHH| Public score= 1.17%, Private score= 1.83% &FAMEl O|= AFREHSEl A2}
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3-6. Responses in Reasoning VLM (Qwen3.6-27B)
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Assistant Prefix Sample Response

The user wants me to order four images based on a provided sentence

describing a sequence -

<think>\n (default)
The user wants me to order four images based on a provided sentence

describing a sequence -

1 Let's break down the sentence and map it to the images:\n\nSentence ---

<think>\n\n</think>
2 [NoNoNoNoNoNo]3214

<think>\nWe need 1 [NoNoNoYesYesYes][2413]

response directly.</think> 2 [NoNoYesNoNoNo][3214]

7|2 MAEQl “<think>\n"0|A= 2= ME0| reasoningsS £=&3MX|2t Bl reasoning 72! “<think>\n\n</think>"&
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4. Strengths & Limitations

4-1. Strengths
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4-2. Limitations
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