
TempSamp-R1: Effective Temporal Sampling with
Reinforcement Fine-Tuning for Video LLMs

Yunheng Li1, Jing Cheng2, Shaoyong Jia2, Hangyi Kuang1, Shaohui Jiao2, Qibin Hou1,3, Ming-Ming Cheng1,3

1VCIP, School of Computer Science, Nankai University,  2ByteDance Inc., 3NKIARI, Futian, Shenzhen

Motivation TempSamp-R1: Mix-policy sampling & Non-linear reward shaping

Experiments: Performance Comparison and Ablation Analysis

Few-shot performance comparison of SFT, GRPO, and TempSamp-R1.

➢ The vast temporal search space severely hinders effective exploration.

➢ GRPO methods use video high-quality annotations (e.g., timestamps) 
only for evaluation (e.g., IoU reward), not dynamic learning. ➢ To address the above limitation, we introduce a mixed-policy training strategy that incorporates external off-policy solutions to provide 

accurate and query-specific temporal grounding. 

➢ To improve stability under skewed reward distributions, we apply a non-linear transformation to the rewards prior to advantage computation. 

TempSamp-R1 (unified CoT/no-CoT) and its Mixed CoT (per-query better predictions) 

achieve strong performance.

Ablation results on variants with mixed-policy 

rewards and alternative advantage shaping.

Skewness of the advantage distributions during 

training for different variants.
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