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Contribution CaRDiff Framework Visualization Results

• Propose CaRDiff, an innovative 
video saliency prediction 
framework that leverages MLLM's 
reasoning capabilities through 
VSOR-CoT to analyze and rank 
salient objects.

• Introduce ranking maps that 
preserve position and ranking 
information of salient objects, 
seamlessly guiding the diffusion 
process to enhance saliency 
prediction.

• Achieve state-of-the-art 
performance on MVS dataset and 
demonstrate strong zero-shot 
cross-dataset capability on DHF1K 
benchmark.

Motivation

Fine-tuning Data Curation

Traditional video saliency prediction methods ignore the role of language in visual 
attention guidance. We explore how language-based reasoning can enhance 
salient object modeling in videos.

Dataset: Based on the MVS dataset 
with 1007 annotated video clips 
(fixation & saliency maps).
Object Detection: Using Recognize 
Anything and GroundingDINO to 
obtain bounding boxes and tags.
Saliency Ranking: Calculated using 
fixation maps:

where �� reflects fixation density 
within the bounding box ��.
Ranking Map Generation: 
Combines object positions and 
rankings:

*Work done during internship at ByteDance.

GT Construction: Includes video 
captions (via VILA-1.5) and salient 
object rankings for fine-tuning the 
MLLM with VSOR-CoT.

1. VSOR-CoT: Enhances reasoning by generating captions and salient object 
rankings.
2. Grounding: Localizes bounding boxes of object tags predicted by MLLM using 
GroundingDINO.
3. Ranking Map Generation: Converts rankings into grayscale maps.
The number of object tags are determined by MLLM.
4. Diffusion Saliency Prediction: Predicts saliency maps via denoising diffusion.
5. Training Pipeline: 
(1) Modality Alignment: Aligns visual features with the input space of MLLM. 
(2) CoT Tuning: Fine-tunes MLLM for coherent object ranking.
(3) Diffusion Training: Optimizes saliency prediction using ranking maps.

Supplementary Material: https://arxiv.org/pdf/2408.12009

Experiments - Main Results

Cross-dataset Evaluation Ablation Study

Ranking Map Replacement Experiments More Visualization Results

Ranking Map Ratio & Correlation Experiments


