
Harnessing Object Grounding for Time-
Sensitive Video Understanding

Tz-Ying Wu      Sharath Nittur Sridhar      Subarna Tripathi

Intel



Time-Sensitive Video Understanding (TSV)

• TSV tasks are challenging as they require fine-grained scene
comprehension with temporal reasoning.

[1] Huang et al., “LITA: Language Instructed Temporal-
Localization Assistant”. In ECCV 2024.

[2] Ren et al., “TimeChat: A Time-sensitive Multimodal Large Language Model for Long Video 
Understanding”. In CVPR 2024.

Reasoning Temporal Localization (RTL)
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Motivation

• Video-LLMs compress frames into highly condensed video tokens.
• This works for global understanding but is insufficient for TSV.
• Objects provide key temporal cues yet are not modeled explicitly.
• We ask: Can grounded object (GO) information improve Video-LLMs 

on TSV tasks?
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Probing Video-LLMs with GO Information

(i) Can providing GO information in Video-LLMs enhance TSV?
(ii) What levels of GO information is needed?

As a preliminary experiment, we probe existing Video-LLMs with 
object cues by injecting the GO information into the text prompt:
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Probing Video-LLMs with GO Information

• Object cues help, and more detailed cues yield larger gains.
• However, this naïve approach:

• Is not robust to object grounding errors.
• Introduces a large number of extra tokens (~42 tokens per object).

Table 2: Flipping a fraction 
of object class labels with 
random classes.

Table 3: Jittering bounding box 
locations wrt. the image height 
(H) and width (W) in pixels. 

Table 1: Probing LITA-13B on the RTL 
task with different levels of grounded 
object information.
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Augmenting Video-LLMs with Object Tokens

• We introduce object tokens to complement video tokens.
• They are compact representations encapsulating each object’s 

spatial, semantics, and temporal information into a single token.
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Grounded Object Tokenization

• To extract object tokens, we propose Grounded Object Tokenizer 
(GO-Tokenizer), a lightweight add-on for existing Video-LLMs.
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Results

• Text does not yield consistent gain when introducing GO in prompt.
• In contrast, GO-(LITA/TimeChat) consistently outperforms.

Table 5: Zero-shot 
evaluation on Youcook2 
dataset for dense video 
captioning.

Table 4: Evaluating LITA-
13B on the ActivityNet-RTL 
dataset with/without GO 
information.
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Results

• Text with GO Training still underperforms GO-(LITA/TimeChat).

Table 7: Comparison to 
Text with GO Training 
using LITA as the base 
model.

Table 6: Comparison to 
Text with GO Training 
using TimeChat as the 
base model.
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Visualization
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• Video-LLMs with GO-
Tokenizer generates 
captions with higher 
quality compared to 
Text.



Thank you!
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