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Multimodal Reasoning

Within-Shot
Event Reasoning

How humans understand causal logic




Multimodal Reasoning

Within-Shot Cross-Shot
Event Reasoning —> Cinematic Reasoning
How humans understand causal logic How filmmakers compose stories

Input shot image

— Toward story-level human-like reasoning in generative models



Multimodal Reasoning

Within-Shot
Event Reasoning

r

VChain: models event plausibility
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A

A rock and a feather falling from the sky towards the ground



Within-Shot Event Reasoning

VChain: Chain-of-Visual-Thought for Reasoning in Video Generation
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Challenges

e Video Generation Models

o Produce smooth and visually appealing clips

e X Capture causal dynamics, particularly when an interactive trigger initiates a chain of visually
grounded consequences (e.g., flipping a light switch or knocking over a glass).
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Challenges

e Video Generation Models
o Produce smooth and visually appealing clips

e X Capture causal dynamics, particularly when an interactive trigger initiates a chain of visually
grounded consequences (e.g., flipping a light switch or knocking over a glass).

e In contrast, MLLMs (e.g., GPT-40)

= W4 Visual reasoning, future state prediction, and understanding causal implications

« X Cannot render videos or high-quality images
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4 ) .
Input Reasoning
User-Provided The rock will fall faster than the feather. ..... As the rock and feather continue to fall, the rock will reach the
Prompts ground first ... feather will take longer to reach the ground, gently drifting downwards.
“A rock and a feather Chain of Textual Thoughts
are falling from the sky A rock and a feather The rock has landed The feather is still The feather gently drifts
towards the ground.” in mid-air, both falling on the ground. The descending in mid-air, downwards and reaches
g ’ GPT-40 towards the ground. feather is still drifting softly drifting the ground, coming to
_ ) gently downwards. downward but not yet rest softly on the surface
@ touching the ground. next to the rock.
IMAGE
GENERATION

Sparse Inference-
Time Tuning

Chain of Visual Thoughts

ssansssansnnssssnnasansaanssaaanRRRRRIRRIIRNRNIRNRRRIRINRINRRRRIRNRDDS
Output - Generated Video



3-Stage Inference-Time Method

(a) Visual Thought Reasoning

Input

| sitting under

“A piece of iceona
brown piece of paper GPT-40

the sun.”

@ Consequence: The ice will slowly melt under the sun's heat. As time passes, the ice will shrink and the water from
the melting ice will spread, creating a growing wet spot on the brown paper. Eventually, the ice will melt completely
into a puddle, saturating the area of the paper beneath it, possibly causing the paper to weaken or warp.

A piece of ice
sits on a brown
piece of paper
under the sun.

PERCEPTION
¥

melted, becomi

beneath it,
melting process.

The piece of ice has partially

smaller. A noticeable damp spot
is forming on the brown paper

ng significantly

indicating  the

(b) Sparse Inference-Time Tuning

Sparse Supervision

append to chain

PERCEPTION |
4 iterate

Then the piece of ice has completely
melted, leaving only a large puddle of
water on the brown paper. The paper
looks saturated and slightly warped
around the edges of the puddle.

Pre-Trained DiT ﬂ

A piece of ice sits on a brown piece of paper under the sun.

| DiT Block

The piece of ice has partially melted, becoming
significantly smaller. A noticeable damp spot is forming on
the brown paper beneath it, indicating the melting
process.

DiT Block

DiT Block

The ice piece has melted significantly, leaving only a small
chunk of ice in the center. The water has spread, creating a
large wet spot on the brown paper, which is now fully
saturated around the remaining ice.

DiT Block

DiT Block

The piece of ice has completely melted, leaving only a
large puddle of water on the brown paper. The paper looks
saturated and slightly warped around the edges of the
puddle.

DiT Block

sampling\-)

sampling

(c) Video Sampling

Inference-Time Text Prompt

Concatenated Chain-of-Textual-Thought
A piece of ice sits on a brown piece of paper under
the sun. Then the piece of ice has partially melted,
becoming significantly smaller. A noticeable damp
spot is forming on the brown paper beneath it,
indicating the melting process. Then the ice piece
has melted significantly, leaving only a small chunk
of ice in the center. The water has spread, creating a
large wet spot on the brown paper, which is now
fully saturated around the remaining ice. Then the
piece of ice has completely melted, leaving only a
large puddle of water on the brown paper. The paper
looks saturated and slightly warped around the
edges of the puddle.

Output - Generated Video
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Step 1. Visual Thought Reasoning & B | e

(a) Visual Thought Reasoning

“ iec‘:r;]e:,g ona @ Consequence: The ice will slowly melt under the sun's heat. As time passes, the ice will shrink and the water from the
P - melting ice will spread, creating a growing wet spot on the brown paper. Eventually, the ice will melt completely into a

; GPT-40
f,rl%‘:;g Zﬁjc:r?l;gaszl;r” puddle, saturating the area of the paper beneath it, possibly causing the paper to weaken or warp.

A piece of ice @
_’

sits on a brown IMAGE IBR 272 Gl I ) Sl & O T
piece of paper GEN
under the sun. | | | 1 iy
PERCEPTION A ¥ Chain of Visual Thoughts
" append to chain PERC‘EPT'ON terate 7

The piece of ice has partially
melted, becoming significantly
smaller. A noticeable damp spot
is forming on the brown paper
beneath it, indicating the
melting process.

@ """ (/ Then the piece of ice has completely

melted, leaving only a large puddle of
""" water on the brown paper. The paper
IMAGE
e looks saturated and slightly warped
around the edges of the puddle.

» Leverage the reasoning power of multimodal large language models
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Step 2. Sparse Inference-Time Tuning

(b) Sparse Inference-Time Tuning fine-tuning

. . \
Sparse Supervision Pre-Trained DiT ﬂ

DiT Block

A piece of ice sits on a brown piece of paper under the sun.

The piece of ice has partially melted, becoming significantly .
smaller. A noticeable damp spot is forming on the brown DiT Block

paper beneath it, indicating the melting process.

+
The ice piece has melted significantly, leaving only a small
chunk of ice in the center. The water has spread, creating a
large wet spot on the brown paper, which is now fully
saturated around the remaining ice.

DiT Block

The piece of ice has completely melted, leaving only a large i
puddle of water on the brown paper. The paper looks DiT Block
saturated and slightly warped around the edges of the
puddle.

sampling

» Self-contained and efficient
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Step 3. Video Sampling

(b) Sparse Inference-Time Tuning fine-tuning sampling (c) Video Sampling

Pre-Trained DiT ﬂ

A piece of ice sits on a brown piece of paper under the sun. DiT Block

Sparse Supervision Inference-Time Text Prompt

Concatenated Chain-of-Textual-Thought

Ay
1
i
1
1
i
A piece of ice sits on a brown piece of paper under -
the sun. Then the piece of ice has partially melted, E
becoming significantly smaller. A noticeable damp -
spot is forming on the brown paper beneath it, -
indicating the melting process. Then the ice piece has i
melted significantly, leaving only a small chunk of ice -
E
1
1
1
1
1
1
1
1
1
1
1
1
i
1
4

The piece of ice has partially melted, becoming significantly
smaller. A noticeable damp spot is forming on the brown
paper beneath it, indicating the melting process.

G. DiT Block

DiT Block

in the center. The water has spread, creating a large
wet spot on the brown paper, which is now fully
saturated around the remaining ice. Then the piece of
ice has completely melted, leaving only a large puddle
of water on the brown paper. The paper looks
saturated and slightly warped around the edges of
the puddle.

The ice piece has melted significantly, leaving only a small DiT Block
chunk of ice in the center. The water has spread, creatinga | | ......
large wet spot on the brown paper, which is now fully
saturated around the remaining ice. DiT Block

______________________________________________________

The piece of ice has completely melted, leaving only a large X
puddle of water on the brown paper. The paper looks DiT Block

saturated and slightly warped around the edges of the ": ; 'j ) 'j ) ' > L °

puddle. . T T T T I T T A AR AT TT I A AT TTT AT AA AN AR AT T TTATAAT]
sampling\; Output - Generated Video

» Self-contained and efficient




3-Stage Inference-Time Method

(a) Visual Thought Reasoning

Input

| sitting under

“A piece of iceona
brown piece of paper GPT-40

the sun.”

@ Consequence: The ice will slowly melt under the sun's heat. As time passes, the ice will shrink and the water from
the melting ice will spread, creating a growing wet spot on the brown paper. Eventually, the ice will melt completely
into a puddle, saturating the area of the paper beneath it, possibly causing the paper to weaken or warp.

A piece of ice
sits on a brown
piece of paper
under the sun.

PERCEPTION
¥

melted, becomi

beneath it,
melting process.

The piece of ice has partially

smaller. A noticeable damp spot
is forming on the brown paper

ng significantly

indicating  the

(b) Sparse Inference-Time Tuning

Sparse Supervision

append to chain

PERCEPTION |
4 iterate

Then the piece of ice has completely
melted, leaving only a large puddle of
water on the brown paper. The paper
looks saturated and slightly warped
around the edges of the puddle.

Pre-Trained DiT ﬂ

A piece of ice sits on a brown piece of paper under the sun.

| DiT Block

The piece of ice has partially melted, becoming
significantly smaller. A noticeable damp spot is forming on
the brown paper beneath it, indicating the melting
process.

DiT Block

DiT Block

The ice piece has melted significantly, leaving only a small
chunk of ice in the center. The water has spread, creating a
large wet spot on the brown paper, which is now fully
saturated around the remaining ice.

DiT Block

DiT Block

The piece of ice has completely melted, leaving only a
large puddle of water on the brown paper. The paper looks
saturated and slightly warped around the edges of the
puddle.

DiT Block

sampling\-)

sampling

(c) Video Sampling

Inference-Time Text Prompt

Concatenated Chain-of-Textual-Thought
A piece of ice sits on a brown piece of paper under
the sun. Then the piece of ice has partially melted,
becoming significantly smaller. A noticeable damp
spot is forming on the brown paper beneath it,
indicating the melting process. Then the ice piece
has melted significantly, leaving only a small chunk
of ice in the center. The water has spread, creating a
large wet spot on the brown paper, which is now
fully saturated around the remaining ice. Then the
piece of ice has completely melted, leaving only a
large puddle of water on the brown paper. The paper
looks saturated and slightly warped around the
edges of the puddle.

Output - Generated Video
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Ablation Study

Input Prompt: “A rubber duck and a rock fall into a water tank.”

« Textual Thoughts

"A rubber duck and a rock are suspended above a water tank. Then the rubber duck and the rock have just W I t h O u t
entered the water. The water surface shows ripples spreading outwards, and bubbles are rising from the

rock as it begins to sink. The rubber duck is floating near the surface, creating small ﬁ Vi S u a I Th O ug ht

splashes around it, while the rock is visible just below the surface, descending rapidly towards the bottom

of the tank. Then the FOCK_has settled at the bottom of the water tank

positioned on its side. Sediments are slightly disturbed around it, creating a faint cloudy area. The x The rUbber dUCk ShOUId not
rubber duck is ﬂoating on the water's Surface, slightly off-center, facing

forward. Small ripples emanate outwards from both the duck and where the water was disturbed by the be Smeerged-

rock. The bubbles from the rock have mostly dissipated by now. The scene remains well-lit, capturing the |t ShOUld ﬂoat on the Waterls

clear distinction between the bright yellow of the duck and the dull gray of the rock."
surface.

VChain (Ours)

It's important to

see the Visual Thoughts during
inference,

to visually see that the rubber
duck floats on the water surface
rather than sinking.

® visual Thoughts




Lmosod NANYANG
TECHNOLOGICAL | S-LAB
UNIVERSITY FOR ADVANCED
SINGAPORE INTELLIGENCE

Baseline Comparisons

Input Prompt: “A ball is dropped onto a pillow.”

X The ball should not X The ball is not supposed The ball hits the pillow, compresses it slightly,
bounce back into the air. to hover over the pillow. and settles with minimal or no bounce.

VChain (Ours)

T2V + Prompt Aug
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Ablation Study

@ Visual Thoughts

£ \ | » Input Prompt:
‘% ice cream cone is left out in the sun”

X Although it leverages textual thoughts X Without tuning, warping artifacts We use Visual Thoughts to infer how

like “melt” and “cream flowing,” it fails to emerge when attempting to bridge ice cream should visually melt, and
envision the correct visual pattern of spatial misalignments between Visual Sparse Tuning aligns the video
typical ice cream melting. Thought frames. generation prior with these keyframes.

Without | Without VChain (Ours)
Visual Thought Sparse Tuning



Input Prompt: “Milk is poured into a cup of black coffee.”

Without Without VChain (Ours)
Visual Thought Sparse Tuning




Input Prompt: “A steel ball is dropped into water.”

Without Without VChain (Ours)
Visual Thought Sparse Tuning



Input Prompt: “POV: You are catching a ball thrown by a friend.”

T2V T2V + Prompt Aug

Without | Without VChain (Ours)
Visual Thought Sparse Tuning
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Discussions of VChain

» |nject reasoning signal at inference time

» Self-contained

= Efficient and effective
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Discussions of VChain

» |nject reasoning signal at inference time
= Self-contained

= Efficient and effective

VChain is an inference-time tuning framework for reasoning in video generation

4 N\ .
Reasoning Model visual reasoning signal Rendermg Model
GPT-40 S Wan
(what's next? Nano Banana ....) (what's next? Veo 3.1, Sora, ..))




NANYANG

TECHNOLOGICAL | S-LAB
UNIVERSITY FOR ADVANCED
SINGAPORE INTELLIGENCE

Limitations

Time
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VChain: Chain-of-Visual-Thought for
Reasoning in Video Generation

Q
3.1

2]
4

£

Ziqi Huang1 Ning YUZ&Jr Gordon Chen' Haonan Qiu' Paul Debevec®  Ziwei Liu' ™

X Corresponding Authors. TProject Lead.

'"Nanyang Technological University °Eyeline Labs



Multimodal Reasoning

Within-Shot
Event Reasoning

r

VChain: models event plausibility
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Multimodal Reasoning

Within-Shot Cross-Shot
Event Reasoning —> Cinematic Reasoning
4 N (- )
VChain: models event plausibility Cut2Next: models coherent shot transitions




Cross-Shot Cinematic Reasoning

Cut2Next: Generating Next Shot via In-Context Tuning
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The Challenge: From Stunning Shots to Coherent Stories

How do we ensure narrative continuity and cinematic flow?

Shot A.
Stunning, but Isolated.

Typical Output: Inconsistent Shot
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Our Solution: Introducing Next Shot Generation (NSG)

Cut2Next
+ Model
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Cut2Next in Action: Mastering Cinematic Cuts

Shot/Reverse Shot Multi-Angle Cutaway Cut-In
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Method Overview

» High-quality datasets: RawCuts & CuratedCuts
» Hierarchical Prompts

= Core Model: Cut2Next (built on FLUX.1)
» Key Modules: CACI & HAM (No extra parameters)

individual prompts relational input sI’:ot Scond target shot Sy .¢
prompt ; visual tokens textual tokens (individual) [ textual tokens (relational)
il B i eial Bl | |
d |
Pions Pegé | 1 prel A B ;

Context-Aware Condition Injection (CACI) Hierarchical Attention Mask (HAM)

| ContextAware Condition nfection (& Cl) Hierarchical Attention Mask (HAW
! 1 )
[ Text encoder ] [ VAE encoder ] E o E //’ ] .
e 7
l +noise  ,°~ E \ v
/’ 4
e '
1
1
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Visual Results




EEFE NANYANG
*= | TECHNOLOGICAL | S-LAB

° ofAS
Visual Results G55 univers | ronsovavcen

Input shot image
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Input shot image
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Input shot image

36



EFER NANYANG
#% TECHNOLOGICAL | S-LAB

Visual Results ) Lnivesimy

Input shot image
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Multimodal Reasoning

Within-Shot Cross-Shot
Event Reasoning —> Cinematic Reasoning
4 N (- )
VChain: models event plausibility Cut2Next: models coherent shot transitions
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Multimodal Reasoning

Within-Shot Cross-Shot
Event Reasoning —> Cinematic Reasoning
4 N (- )
VChain: models event plausibility Cut2Next: models coherent shot transitions

VBench-2.0: evaluates event reasoning
G J . J




Within-Shot Event Reasoning
Understanding & Evaluation

VBench-2.0: Advancing Video Generation Benchmark Suite for Intrinsic Faithfulness
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Problem

» Disregard of Intrinsic Faithfulness
» Look well != Real
= Wrong Physics
= Fake Motion

= Low-quality Motion

= Entity Sudden Fusion/Division Wrong Physics Fake Motion

» [naccurate/Unreproducible Evaluation

» Tuning with Scarce Short-Generated Videos =
» Using Close-source Models (gpt)

. 1N AN RN 3 g R

Low-quality Motion Sudden Fusion/Division
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VBench-2.0 For Intrinsic Faithfulness

» Targeting on Next-generation Video Generation Models
» Content Creation
» Creativity, Human Fidelity, Prompt Controllability
» World Modeling

» Commonsense, Physics, Prompt Controllability

_______________________________________________________________________________________________________________

Evolution of Video Generative Models’ Capabilities
VBench-2.0

VBench-2.0 Evaluation Dimension Suite

Content Creation

crafting cinematography

World Modeling

simulating the physical world

Intrinsic Faithfulness




Dimension Suite

————————————————————————————

' VBench-2.0 Evaluation Dimension Suite

Human Anatomy

Human Fidelity Identity
Temporal Consistency
Clothes

Diversity

Creativity

Composition

Dynamic Spatial Relationship

Entity Dynamic Attribute

Motion Order Understanding
Human Interaction

VBench-2.0 Event

Controllability
Complex Landscape

Content
Complex Plot

Camera Motion

Motion Rationality
Commonsense

Instance Preservation Ve

State Change Thermotics

Physics

Geometry Material

Multi-View Consistency

>

>

>
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18 ability dimensions, hierarchical and disentangled

Why Multiple Dimensions?
> Reveal individual model’s strengths and
weaknesses
» Different people prioritize each ability
dimension differently

Unique Dimensions
» Human Anatomy
» Motion problem in dance, gymnastics
» Instance Preservation
» Entity sudden fusion/division
» Composition
» Non-realistic compositions
» Complex Plot
» Minute-level Long Story
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Evaluation Dimension: Human Anatomy

______________________

score 91.29% score 24.21%

Is there any anatomical
abnormality in the video?

__________________________________________________________________________________________________
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Evaluation Dimension: Instance Preservation DNVERSITY | ron sousnces
score 100.0% (better) score 65.42%

5 Does the video show entities
suddenly appearing,
disappearing, fusing, or dividing?

________________________

_______________________________________________
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Evaluation Dimension: Complex Plot

score 40.0% (better) score 0.00%

Does the video follow the plot points one by one?

1.Emily discovers a sleeping sea monster by a shimmering silver lake.
2.She finds a shiny blue gemstone hidden in the monster’s scales and awakens it.
3.The sea monster reveals it is a cursed prince and gives Emily a quest to find three royal relics.

4.Emily embarks on an adventure to find the relics and breaks the curse.

5.The sea monster regains his human form, and they become lifelong friends
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Evaluation Dimension: Composition OF) IEH | e

_________________________________________________

score 0.00%

Creativity

Composition

VBench 2.0

Is the lion performing a
| handstand?

— ———————

N

/
____________________________________________________________________________
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Evaluation Results

Human Anatomy o
Human Identity C“élrl:;l;}[gﬁ\évy

Human Clothes | Material

piversiy Themoies > Key Limitations of Recent SOTA Models
» Generating Complex Plots
Composition Mechanics > ContrO”ablllty N Slmple DynamiCS
» Prompt Engineering Matter
Fvmamic Shaia etance > Balancing Controllability and Creativity
Relationship Preservation » Partially Compensates for Physical
Reasoning Gaps (prompt correct results)

Dynarmic Attribute Rationalty > Superficial Faithfulness vs. Intrinsic

Faithfulness: Do Not Miss Out on Any Pillar

Motion Order

Understanding Camera Motion

Human Interaction Complex Plot
Complex Landscape

HunyuanVideo @ CogVideoX-1.5 @ Sora-480p @Kling 1.6 @ Wan2.1 @ StepVideo
@ Vidu Q1 @ Veo 3 @ ToMoviee 2.0 @ Seedance 1.0 Pro
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Human Alignment of VBench-2.0

@) Per-Dimension
(.‘ ‘ H’U mdn Human Human Human Dynamic Spatial Dynami Motion Order
'. —_— Clothes ionshi Attrib Understanding

c Human
Anatomy Identity Diversity Composition ute n n Interaction
. 10 L 1 10 10 L 10 10 10
AnnOthOrl o = 0.9546 0= 0.9946 o = 0.9089 b =0.9453 0= 0.8170 0 =0.9736 b = 0.9005 = 0.9931 o= 0.8928
o / /
Results o o / - Al B e wf o
~ / — — / /
00 00 00 00
05 10 05 10 o5 05 o o
Complex Complex Camera Motion Instance
Landscape Plot Motion Rationality Preservation Mechanics Themotics Material Consistency

o 1 1 10 10 1 10 10 10
p =0.9182 p = 0.8959 3 uv977 p =0.8797 p=0.9911 p=0. 937 p =0.9386 P 0.9371/ p =0.9844
/ 4
s pe s —{ os i /

/ S § X S— o5 1 os os / 05 o os
A“ Ali nmen‘l‘ 0o o5 To o5 To °° /ns 10 %0 o5 1o 00 /us o Zs 1o %0 o5 10 %0 o5 To %0 /us
Generated g Human

. e Q HunyuanVideo win ratio CogVideoX-1.5 win ratio A Sora-480p win ratio € Kling 1.6 win ratio —— Fitting
Videos Verification

Human Preference
Annotation

05
Multi-View

VBer_\ch—Z.O

Evaluation

Method Suite VBench-2.0 evaluations across all dimensions
@ closely match human perceptions.
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VBench-2.0 Leaderboard

Evaluation Dimension

Human Anatomy Human Clothes Human Identity Composition Diversity Mechanics Material Thermotics Multi-View Consistency
Dynamic Spatial Relationship Dynamic Attribute Motion Order Understanding Human Interaction Complex Landscape Complex Plot Camera Motion Motion Rationality

Instance Preservation

Model (alphabetical order) 4+ Certification Sampled by 4 Evaluated by 4 Accessibility Date Total Score 4 Creativity Score 4 Commonsense Score

Veo 3 ¥ Gold VBench Team VBench Team API 2025-09-04 66.72% 60.85% 69.48% ./OU’) our Leaderboard
Vidu Q1 (2025-04-17) ¥ Silver ShengShu Team VBench Team APT 2025-04-21 62.70% 56.54% 65.98% / I
ToMoviee 2.0 ¥ Silver Wondershare Team VBench Team APT 2025-09-18 61.78% 45.96% 67.41% Lets Beat Ve03'
Wan2.1 ¥ Gold VBench Team VBench Team Open Source 2025-03-28 60.20% 55.25% 63.98%

Seedance 1.0 Pro (2025-05-28) Joyme Team Joyme Team APT 2025-06-26 59.81% 53.04% 64.31%

Kling 1.6 ¥ Gold VBench Team VBench Team APT 2025-03-28 59.00% 48.58% 65.45%

Sora-480p ¥ Gold VBench Team VBench Team APT 2025-03-28 58.38% 60.57% 64.32%

StepVideo ¥ Gold VBench Team VBench Team Open Source 2025-03-28 55.78% 51.26% 60.78%

HunyuanVideo ¥ Gold VBench Team VBench Team Open Source 2025-03-28 55.30% 41.84% 63.44%

CogVideoX-1.5 ¥ Gold VBench Team VBench Team Open Source 2025-03-28 53.35% 43.65% 58.18%
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Fully Open-Source

o Evaluation Method Suite (code)
« Prompt Suite (text prompts)
« Human Preference Annotations

e Generated Videos (mp4)

Veo3, Wan2.1, Kling1.6, Vidu-Q1, Sora,
HunyuanVideo, ToMoviee 2.0, Seedance 1.0 Pro,
StepVideo, CogVideoX (more to be added)

Github
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Multimodal Reasoning

Within-Shot Cross-Shot
Event Reasoning —> Cinematic Reasoning
How humans understand causal logic How filmmakers compose stories
(- ) é )
VChain: models event plausibility Cut2Next: models coherent shot transitions

VBench-2.0: evaluates event reasoning
G J . J
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Multimodal Reasoning

Within-Shot Cross-Shot
Event Reasoning —> Cinematic Reasoning
How humans understand causal logic How filmmakers compose stories
(- ) 4 )
VChain: models event plausibility Cut2Next: models coherent shot transitions
VBench-2.0: evaluates event reasoning ShotBench: evaluates cinematic reasoning
. J . J




Cross-Shot Cinematic Reasoning
Understanding & Evaluation

ShotBench: Expert-Level Cinematic Understanding in Vision-Language Models
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Challenges

» Cinematic Language Understanding

» Large-scale dataset and benchmark

= High quality movie shots datasets
construction

» Expert-level annotation

= Comprehensive evaluation and analysis S =

Qwen2.5-VL-32B Medium  Qwen2.5-VL-32B Dutch angle  Qwen2.5-VL-32B Long lens  Qwen2.5-VL-32B Center
Medium  InternVL3-78B Highangle  InternVL3-78B Medium  InternVL3-78B Right heavy

» Benchmarking cinematic understanding ViALs 1 I I
capabilities of leading MLLMs s condion

= Qualitative and quantitative analysis
= Strong MLLMs on Cinematography

» Fine-grained visual-terminology alignment

InternVL3-78B VILAL.5-13B
Push in

GPT-40 ~ Overcasl GPT-40 Backlight
Qwen2.5-VL-32B uorescen Qwen2.5-VL-32B Backlight i ki T

ernVL3- HMI ¥ Backlight ‘ — :
ETAVILSAE LSS ANt GPT-40 Qwen2.5-VL-32B InternVL3-78B VILALS-13B
VILAL5-13B Daylight ~ VILAL5-13B Backlight Boom down Boom up Boom up Boom up

» Enhanced spatial perception of camera
position and orientation

» Visual reasoning in cinematography



ShotBench: Expert-Level Cinematic Understanding in Vision-
Language Models
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= Cover 8 core dimensions of cinematography
Shot Size language

= 3.5k images and videos curated from over
Extreme Wide two hundred Oscar-nominated films

= Expert annotated multiple-choice QA
examples




High-quality Data Curation Pipeline

Data Curation & Pre-processing

Collecting High
Quality, Professionally

. ) and Segmenting
cinematic shots
—— 0t
Camera Movement
14%
Shot Size
3%
Shot Framing iti
12% Com{);;;tlon
Camera Angle Lighting Condition
13% 10%

. Lighting Type
Lens Size
14% L

Filtering, Cropping

Annotator Training

Comprehensive
reference materials &
Professional tutorials

2 BEO

Multi-round pilot
annotations

QA Annotation

For image data For video data

1. Identify camera movement intervals
2. Classify thetypeof motion

3. Rate moveme nt intensity

4. Exclude subtleor unstable motions

‘ ‘ ‘ verify | Q
. Expert Cons truct
. - Review QA Pairs

- annotate

1. Extract labels from Sho tdeck
2. Verify labels with ShotBe nch guideline
3. Review all changes by experts

NANYANG
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SINGAPORE INTELLIGENCE

Verification

Sampling-based audits  Constructing the
of final QA pairs final benchmark

» Four-stage data construction pipeline

» Expert-in-the-loop for annotator training and

verification
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Camera Angle
Models ss SF CA Ls LT Lc sc cM Avg
InternVL3-78B 57.2
Open-Sourced VLMs Le_ns Shqt
Size Framing InternVL3-38B 57.3
Qwen2.5-VL-3B-Instruct 54.6 56.6 431 366 59.3 451 05 319 461 )
InternVL3-14B 54.2
Qwen2.5-VL-7B-Instruct 69.1 735 532 470 60.5 474 49.9 302 53.8 InternVL3-88 51.4
LLaVA-NeXT-Video-7B 359 371 325 27.8 509 317 28.0 313 34.4 InternVL3-28 46.7
Lighting /
LLaVA-Video-7B-Qwen2 56.9 65.4 451 36.0 635 454 37.4 353 481 Type Qwen2.5-VL-72B 59.1
LLaVA-Onevision-Qwen2-7B-Ov-Chat 58.4 710 52.3 387 59.5 449 50.9 397 51.9 Qwen2.5-VL-32B 55.0
InternVL2.5-88 56.3 70.3 50.8 a1 60.2 451 50.1 336 509 Qwen2.5-VL-78 2Ek
\\\ g Qwen2.5-VL-38 46.1
InternVL3-28 56.3 56.0 444 346 56.8 446 43.0 381 467 Lighting g7 Camera
Condition Movement VILA-1.5-13B 40.1
InternVL3-88 62.1 65.8 46.8 429 58.0 44.3 46.8 44.2 51.4 InternVL3
- VILA-1.5-8B 38.4 Qwen2.5-VL
InternVL3-148 59.6 82.2 55.4 407 617 446 511 38.2 54.2 Composition 944 VILA-1.5
@ Qwen2.5VL-72B @ VILAL.5-13B Gemini-2.5-flash-preview-04-17 VILA-1.5-3B ;
Internim-xcomposer2d5-78 511 710 39.8 327 59.3 357 357 388 455 ® InteVL3-388 @ LLaVA-Video-7B-Qwen2 GPT-40 30 35 20 a5 50 55 0 65
Overall performance
Ovis2-8B 359 371 325 278 50.9 317 28.0 353 349
VILA15-38 33.4 449 321 286 50.6 357 28.4 215 34.4
s e = " e Half of the evaluated models attain an overall accuracy below
VILA15-13B 367 54.6 407 348 52.8 35.4 342 313 401 y
. . .
Instructblip-vicuna-78 270 279 345 29.4 444 297 271 250 306 500/ E th I d d | | k G PT 4 f | t h 60(y
0. Even € l1eading moaeis like O, Tall 1O reac o
Instructblip-vicuna-138 26.8 292 27.9 28.0 39.0 24.0 271 220 28.0
InternVL2.5-38B 67.8 85.4 565.4 a7 617 489 52.4 440 57.2 a C C u ra Cy
.
InternVL3-38B 68.0 84.0 51.9 436 64.4 46.9 547 446 57.3
. . . . .
Qwen2.5-VL-32B-Instruct 62.3 76.6 51.0 483 617 440 522 438 55.0 ] W 'th h | d | ” h h h
ItniNn eacn series, larger modaels genera acnieve ni er
Qwen2.5-VL-72B-Instruct 751 82.9 56.7 468 59.0 49.4 54.1 489 59.1
InternVL3-78B 69.7 80.0 545 440 65.5 474 51.8 444 57.2 aCCuUura Cy.
Proprietary VLMs
. . .
Gemini-2.0-flash 489 755 446 319 622 489 52.4 47.4 515 | T d b S FT d G RPO S h tVL d | h
raine an , Our O maodel series acnieves
Gemini-2.5-flash-preview-04-17 57.7 82.9 51.4 438 65.2 457 459 435 54.5 . . .
e EOEaEEaEEaE new SOTA performance in cinematography understanding.
Ours
shotvL-38 [EXITELL 77.9 85.6 68.8 59.3 65.7 531 57.4 517 65.1
shotvL-78 [EXIIEIE 812 901 78.0 68.5 701 64.3 457 62.9 701
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ShotVL: SOTA MLLM in Cinematography Understanding

Baseline vs GRPO SFT vs SFT-GRPO COT-SFT vs COT-SFT-GRPO

Question :What's the camera angle of this shot? 100 Baseline SFT COT-SFT
_ B GRPO E SFT—-GRPO [ COT-SFT-GRPO

80

1ne193 12
755
s a8
- 66.8
63.0 632 64.3
503 605
o 566} == 567
= = = 511 052 529 2.1
434 - s = - 20454 47.3 464
- -
26
250262 24
20 I I
0
- S - N L & F L & E o® O - SS SEN

60.0

[0}
S

Accuracy (%)

N
o

0.4

54
%

Options: R
A. Low angle B. Overhead C. Aerial D. High angle

@ = ShotVL outperforms GPT-40 on cinematography

The most likely answer is: underStand I ng

D. High angle*® L. .

The camera is positioned above the storefronts, looking slightly downward, which characterizes a n G RPO tra NN g afte r S FT Can maxima I |y en h ance m Od el

high-angle shot.
ShotVL performance.

<think>The image shows a street-level view of a snowy city scene, focusing on a storefront named
"Twelvetrees Bookseller." This suggests that the camera is positioned at ground level, capturing the
storefront and its surroundings without any elevated perspective. Therefore, the correct answer is
A.</think><answer>A </answer>
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Multimodal Reasoning

Within-Shot Cross-Shot
Event Reasoning —> Cinematic Reasoning
4 ) 4 D
VChain: models event plausibility Cut2Next: models coherent shot transitions
VBench-2.0: evaluates event reasoning ShotBench: evaluates cinematic reasoning
\ y, . J




Multimodal Reasoning

Within-Shot Cross-Shot
Event Reasoning —> Cinematic Reasoning
How humans understand causal logic How filmmakers compose stories
4 ) 4 )
VChain: models event plausibility Cut2Next: models coherent shot transitions
VBench-2.0: evaluates event reasoning ShotBench: evaluates cinematic reasoning
\ y, . y,

— Toward story-level human-like reasoning in generative models
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Thank You

Ziwei Liu  XI|F%5
Nanyang Technological University




