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PROBLEM SETUP

Video Corpus Moment Retrieval

Inter Video Intra Video
Search the R insid .
corpus ZERIULILETSL, Return time span
From many videos, Once thevideo is gnf sgtstﬁren Srheilijslg
retrieve the one that chosen, localize the temp oral bopundaries
is actually relevant to exact moment or of thpe elevant
the query. answer the question.

moment.

VCMR combines inter-video retrieval and intra-video

@ reasoning: first find the right video in the corpus, then find the
right moment inside it.



Three challenges

Query Misalighment

Language can misalign
with the visual embedding
space.

2

Black-box Corpus
What would be the best
Query Rewrite for Black-
Box

Corpus retrieval?

3

Hard Rewriting Limits

Hard(Text) Query Refine, is
it optimal?



G cHaLLENGE 1
Query Misalighment

Language Side Visual-Embedding Side
Natural-language queries are written What matters for retrieval is whether
for humans, not for nearest-neighbor phrasing aligns with visible actions,

retrieval in an embedding space. attributes, and temporal cues.
human phrasing visible actions
)
intent Misalignment attributes / temporal cues
2

@uery [ needs rewriting> (embedding-friendly phrasing >




RELATED WORK

Query Rewriting for Video Grounding

How to remove a fishhook from the skin I segments(with overlap)

through the string jerk method? -
Split the video into
segments whenever the
human action changes.

.- In the video, a man cluster - level embedding e :-
demonstrates how to remove 1]

a fishhook from the skin
through the string jerk RewriteQ I
method. He first shows the . ]

hook and string then he jerks 2 O s Query-Event Matching
the string to remove ... :

: :

121.00 Prediction 5

Sentence Compressor : : . 500 Ground Truth
action based

expressive query rewrite

Lee at al, DR.SIMON: Domain-wise Rewrite for Segment-Informed Medical Oversight Network, MedAGI@MICCAI2025



RELATED WORK

Query Rewriting for Video Grounding

_ Solves Challenge 1: Effectively bridges the lexical gap between queries and
visual embeddings by explicitly rewriting text to align with visual features.

= not address corpus-scale retrieval where the relevant video is unknown in

‘ But: Itis designed for single-video grounding (intra-video reasoning). It does
advance.



TALK ROADMAP

Query Rewriting Helps, But Harder Problems Remain

1 2 3

Query Misalignment | Black-box Corpus Hard Rewriting Limits

What would be the best
Query Rewrite for Black-Box
Corpus retrieval?

v Query Rewrite —
HOW?



G cHaLLENGE 2
Similar Videos in Video Corpus

"During an intense indoor basketball match, two players in black shirts, numbered 72
and 11, are in the middle of the court, retrieving balls for their team."

y S ”CBlackShirt9
L

Cindoor basketball mat@

i e CBlack Shirts)

= Cindoor basketball match )

Black Shirt§

indoor basketball mat@




G cHaLLENGE 2
Embedder Gets Fixated on Certain Cues

v What top-1 matches

(indoor basketball match) (Black Shirts)

X What top-1 misses

< numbers 72 and 11>

"During an intense indoor
basketball match, two players in
black shirts, numbered 72 and 11,
are in the middle of the court,
retrieving balls for their team."”




OBSERVATION

Targeted Refinement Can Already Move the Ranking

"During an intense indoor basketball match, two players in black shirts, numbered 72 and 11,
are in the middle of the court, retrieving balls for their team.”

+ "Focus less on ‘indoor basketball’' and 'black shirts, and more on '72 and 11 'middle of the

rm

court, and 'retrieving balls

Top-1 After targeted refinement (GT)
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OBSERVATION

Targeted Refinement Can Already Move the Ranking

x Before

Original Query

"During an intense indoor
basketball match, two players in
black shirts, numbered 72 and 11,
are in the middle of the court,
retrieving balls..."

(Top-l: Wrong video)

7

%, Refinement Idea

Suppress: "indoor basketball", "black
shirts" (already matched)

Amplify: "numbers 72 and 11", "middle of

the court", "retrieving balls" (missing cues)

\

>

v After Targeted Refinement

Refined Query Representation

"Focus less on 'indoor basketball’ and 'black
shirts',and more on '72 and 11', ‘'midd|e of the
court’, and ‘retrieving balls" "

( ~n Ranking Improves )

C & Keep shared contexD (4» Suppress matched parts > ( <« Amplify missing cues >

O This is the intuition we want to

automate.




TALK ROADMAP

But Hard Text Rewriting Has Limits

1 v

Query Misalighment

Language can be explicit
to us and still misalign
with the visual
embedding space.

Query
Rewrite

2 v

Black-box Corpus

What would be the best
Query Rewrite for Black-Box
Corpus retrieval?

_ Reweight the
Cue

Hard Rewriting Limits

Hard text rewriting relies on
discrete words and has
fundamental limits for exact
representation shifts.




. CHALLENGE 3

Hard Text Rewriting Is a Blunt Tool

Why hard query rewriting is limited

o No exact teacher
There is no ground-truth for the "best" rewrite.
Semantic noise

Ar

Longer rewrites add semantic noise and drift.

Imperfect followers
|m|

Dense retrievers are not perfect instruction followers.

Discrete & verbose

Hard query refinement = explicit sentence
update

Query = "A guytall playerrunningdribbling..."

Words are discrete; precise representation shifts are needed.

What we really want = fine cue re-weighting

) 0

g _vector + A correction




PROPOSED DIRECTION

Refine the Embedding, Not Just the Sentence

ssOriginal query text = Latent Correction N
Keep the natural-language 1. Inspect top-1 mismatch
text as a stable semantic 2. Generate continuous soft tokens
anchor. based on feedback

Goal: Adjust the representation to correct the ranking.

== Refined Query

C [ ORIGINAL TEXT ] )
(: [ SOFT TOKENS ] :}

sim(gq', wrong) |

N2

Q Search

sim(gq', correct) 1




Iterative Video Retrieval and Reasoning

via Soft Query Refinement

________________________________________________________

Multi turn Interactions
Video Corpus Video Search Engine

Please verify whether the retrieved video contains a manin a
standsina with a and a
, holding a and to a black
shoe on atable. If such a scene exists, provide the exact start and
end timestamps in seconds.

IB'l!l!_IEIHIL'!IEIEl’!l‘!lE'l?!'l‘;lT'l‘l':'l‘fli !ﬂﬁlﬂﬂﬂﬁﬁlﬁﬁﬂlﬂﬁﬁgﬁlﬂlﬂ
| b i vy ! |

EEENSSESENEEEEEN] EEEECSE
C Ground-truth (Rank ??) Rank 1 (Ground-Truth)

The video shows amanin a

a table with a and The start at 0.0s marks the
scene where the man begins applying, and the end at 7.5s aligns with the end of
the lotion application (required event no longer present after this).
<answer>matched</answer> <start>0.0</start> <end>9.86</end>

The video shows a manina

inan with or
query explicitly requires a dark gray t-shirt, wooden door, and framed picture.
<answer>not_matched</answer> <REFINE>

‘ % lIterate until the correct video is found, then ground the moment.



Thank You

Questions?

Iterative Video Retrieval and Reasoning via Soft Query Refinement



	슬라이드 1
	슬라이드 2
	슬라이드 3
	슬라이드 4
	슬라이드 5
	슬라이드 6
	슬라이드 7
	슬라이드 8
	슬라이드 9
	슬라이드 10
	슬라이드 11
	슬라이드 12
	슬라이드 13
	슬라이드 14
	슬라이드 15
	슬라이드 16

