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Visualization comparison
(a)  In occlusion and fast-motion scenarios, previous methods suffer from 
trajectory inconsistencies, resulting in fragmented object tracking. 
(b) Under expressions involving actions and relationships, previous methods 
exhibit insufficient multimodal understanding, leading to ambiguous target 
referencing. 

Conclusion. We propose DeRVOS, a novel RVOS framework that decouples consistent trajectory generation from multimodal understanding, 
combining temporally stable object tracking with strong visual-text comprehension. It leverages a pretrained trajectory generation model to 
obtain consistent object representations and fine-grained masks, and a pretrained multimodal encoder for image-level visual-text alignment. A 
trajectory alignment and implicit selection module further connects the two branches, enabling motion-aware semantic guidance. Experiments 
demonstrate its superiority over existing methods on RVOS and RIS benchmarks.

Table 7. Ablation study on the effect of DVIS++ 
pre-training across VIS datasets, evaluated on the 
MeViS valu set.

Table 6. Ablation study on the input resolution of the 
consistent trajectory generation branch, conducted 
on the MeViS valu set.

Table 5.  Impact of connection structures between 
generation and understanding branches, evaluated 
on the MeViS valu set.

Table 4.  Analysis of Consistent Trajectory 
Generation (CTG) and Multimodal Understanding 
(MU) capabilities, evaluated on the MeViS valu set.

Table 1.  Comparison with state-of-the-art models on MeViS val and valu datasets. 

Table 2.  Comparison with state-of-the-art models on Ref-Youtube-VOS and Ref-
DAVIS17 datasets.

Overview of DeRVOS.  
The RVOS task is decoupled into two 
branches: consistent trajectory 
generation (blue) and multimodal 
understanding (gray), responsible for 
cross-frame consistency modeling 
and cross-modal semantic 
comprehension, respectively. These 
are subsequently connected via the 
trajectory alignment and implicit 
selection module (yellow) to model 
the matching relationship between 
instance trajectories and referring 
expressions.

Structure of the cross-frame 
multimodal aligner and the motion-
guided implicit selector. 
The former aligns object 
representations with multimodal 
features through a tripartite 
interaction among the object, image, 
and text, while the latter implicitly 
selects target trajectories using 
motion-aware semantic cues.

Structural comparison 
(a) Previous methods follow a logically multi-stage, query-based pipeline. 
(b) DeRVOS integrates consistent trajectory generation and multimodal 
understanding at the upstream stages, streamlining the task to focus on 
modelling the relationship between referring expressions and instance 
trajectories.

Table 3. Comparison with state-of-the-art models on 
the RefCOCO/+/g val sets for RIS.

Table 8.  Quantitative comparison of performance 
and efficiency between DeRVOS and DsHmp, 
evaluated on the MeViS, Ref-YouTube-VOS, and Ref-
DAVIS17 datasets.


