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Introduction

Limitation of existing works: [ Q: How does the blonde lady help the boy ian . Gt o 12s
red to keep his balance at the end of the video? i TOGA: Hold his hands [10, 12] 125

» Less trustworthy: Missing evidence for answers e

. - X 2
® Q: What stumbles as it Q: What do two yo

» Difficult to collect data: Need temporal annotations O: What does the boy in red do as the girl | _L:25 _ Ground truth: standup _} 4.95 tries to walk? up as firemen inspect?
. runs away at the back? 3.6s | TOGA: stand up [3.6,5.6] | 5.6s GT: penguin : penguin GT: truck : firetruck
» Less practical for deployment: Choose answer from
predefined options

MS-VLC & Trained Resu |tS

We focus on the problem of weakly supervised, grounded / Vision-text e NExT-GQA dataset

video question answeri ng (VQA), — 3D Convolution aligned features VO T Open-ended evaluation mfo n;{of IOUg(io's 1011>§@90.5 Accl(?)(;QA
Projection Temp[CLIP(NG+) [34, 49] (CVPR ’24) 121 257 8.9 25.5 16
: FrozenBiLM (NG+) [49, 52] (CVPR ’24) 9.6 242 6.1 23.7 17.5
SeViLA [54] (NeurIPS ’23) 217 29.5 13.8 22.9 16.6
LLoVi [56] (arXiv *24) 20 37.3 15.3 36.9 24.3
Grounded-VideoLLM [41] (arXiv ’24) 21.1 34.5 18 34.4 26.7
VideoStreaming [33] (NeurIPS *24) 193 322 13.3 31 17.8
TOGA (Ours) 244 405 21.1 40.6 24.6

/

We propose a vision language model (VLM) for this task, to
generate open-ended answers.
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ReXTime dataset

> A CLIP vision encoder to encode vision features

: . i UniVIG | 28.17 41.34 26.88
» A multi-scale vision language connector (MS-VLC) to (" 0: <video> What doss the ) CG-DETR | 23.87 3131 16.67

- : : : VTimeLLM | 20.14 28.84 17.41
extract IOb 3 |-|OC 3 | fe atures Q: What does the boy boy in red do as the girl Tokenizer, , _
5 in red do as the girl SARE runs away at the back? Embedding - TimeChat | 11.65 14.42 7.61
"

Model mloU R@1 (IoU=0.3) R@1 (IoU=0.5)
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Non Generative

[

Templat LLM based
> An LLM decoder to generate the answer and the runs away at the back? SRR Answer in the format layer — ase LITA 21.49 29 49 16.29
groun din g Input question

<answer> [<start>, <end>| Text [0 25.53 29.91 19.79
- features Output: w

Prompt grounded answer

Ablations and Analysis

Approach: Multi-stage training and consistency constraint

Question types: before, after clauses v/s

Three stages: How to train without temporal annotations? Effect of MS-VLC why, how questions

Query Type Question type
Model type All | short medium Connector type Causal Temporal

1. Vision-text alignment » Stage 1: Model can generate captions Sparse only 20.0 | 162 289 Why How | Present Past Future
21.7  21.1

. . . . . . < ey . . . Sparse only 18 179 12.8
2. Instruction tuning for grounding/referring: Learning initial » Pseudo labels for stage 2: Randomly crop sections of videos , caption them Dense Only 22.11 183~ 32.2 218 222 | 188 18  13.6

. Dense only
' : . . . : : Multi-Scale (MS-VLC) | 244 | 20.5  34.7 MS-VLC | 261 274 | 234 18  18.1
timestamp representations > Filtering noisy labels for stage 3: Using consistency between model responses and GT
3. Consistency tuning: Refining timestamps
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