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Abstract

We introduce ModaRoute, an LLM-based intelligent routing sys-
tem that dynamically selects optimal modalities for multimodal video
retrieval. While dense text captions can achieve 75.9% Recall@5, they
require expensive offline processing and miss critical visual information
present in 34% of clips with scene text not captured by ASR. By analyz-
ing query intent and predicting information needs, ModaRoute reduces
computational overhead by 41% while achieving 60.9% Recall@5. Our
approach uses GPT-4.1 to route queries across ASR (speech), OCR
(text), and visual indices, averaging 1.78 modalities per

1 Introduction

This paper examines: Smart Routing for Multimodal Video Retrieval: When
to Search What. Research question: How does replacing dense attention with
gated sparse attention in Kosmos-2 impact Recall@K metrics on Flickr30K
when processing image-text pairs with captions exceeding 1000 tokens?.

2 Methodology

Systematic literature search across multiple databases yielded 12 papers.
Claims were extracted from source material and verified against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 8.2/10.

3 Results

12 papers retrieved. 28 claims extracted; 24 independently verified. Quality
review score: 8.2/10.



4 Limitations

This report is a machine-generated literature synthesis and does not consti-
tute original research. Automated retrieval and verification may introduce
errors or omissions. Review scores reflect automated assessment, not hu-
man peer review. Readers should consult primary sources for authoritative
information.






5 Extracted Claims

Claim Verified Confidence

The evaluation is conducted on a 1.8M-clip sub- v 0.18
set from a large-scale multimodal video dataset
with comprehensive annotat

The dataset spans 29,259 source videos across v 0.17
diverse content categories.
Each video clip contains rich multimodal anno- v 0.24

tations including speech transcripts, extracted
scene text, and multiple le

The annotation pipeline generates ASR- v 0.16
generated transcriptions of spoken content.

The annotation pipeline generates OCR text ex- v 0.20
tracted from video frames using vision-language

models.

The annotation pipeline generates detailed de- v 0.18
scriptions of visual content and scenes.

The annotation pipeline generates high-level X 0.13
summaries of video purpose and context.

The annotation pipeline generates comprehen- v 0.17
sive descriptions combining multiple modalities.

The example video clip (-A9zM1jeNfk s0 e10) is v 0.26
from the Howto & Style category.

The example video clip shows a man in a white v 0.29
polo shirt standing in a kitchen.

The example video clip has a large stainless steel v 0.19
stovetop behind the man with a pot on one

burner.

The example video clip has two large windows v 0.18
on the left side of the frame.

The example video clip has a white cabinet with v 0.15
drawers on the right side of the frame.

The example video clip has kitchen utensils v 0.18
hanging from the ceiling above the stovetop.

The example video clip shows the man sur- v 0.29

rounded by various ingredients for a soup, in-

cluding onions, celery, and garlic.

The example video clip displays the text ’An- v 0.24
niversary Turtle Soup for Barbara and Steve’ at

the bottom of the screen.

The speech transcript of the example video clip v 0.20
includes the phrase 'Happy anniversary. I'm

making turtle soup just for

The OCR text of the example video clip includes v 0.23
the phrase ’Anniversary Turtle Soup4or Barbara

and Steve’.

The fused caption of the example video clip de- v 0.34

scribes a man in a white polo shirt standing in

a bright, modern kitchen,

The ModaRoute system architecture includes an v 0.15
LLM-based routing decision component.
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