
Overview of data generation and model training

Overview of the SURDS benchmark and the 
proposed method’s performance.
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Introduction

Overview of the pipeline for constructing the 
SURDS dataset

Contributions

Comparison of our proposed method with other 
open-source and proprietary VLMs,

as well as specialized spatial understanding models

Illustrative examples of the benchmark QA 
pairs on both single-object and multi-object

Ablation study on model performance under 
different reward settings after SFT

Ablation study on different training setups of 
our method, analyzing the impact of

SFT, GRPO, and the addition of location and 
logic rewards (LocLogic)

Table : Comparison between our work and other spatial 
understanding benchmarks. Reasoning indicates whether the 
framework focuses on reasoning. Method denotes whether it 
proposes a specific approach to enhance spatial 
understanding. w/o Depth means the framework does not use 
depth information during training or evaluation. w/o Visual 
Mark indicates no visual annotationsare added to the image.

(Wechat)

ØWe propose SURDS, the first large-scale benchmark for 
evaluating fine-grained spatial understanding of VLMs 
in realistic driving scenarios, respectively, contains 
41,080 training pairs and 9,250 test pairs.

Ø Our evaluations on SURDS reveal fundamental spatial 
reasoning limitations in existing models and demonstrate 
that  model  scale  a lone does  not  ensure  spat ia l 
competence.

Ø Comprehensive experiments investigated different 
training strategies from supervised finetuning to 
reinforcement learning post-train alignment, providing 
valuable reference for follow-up researchers.


