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Background

* Metaphorical videos serve as a crucial medium

—creators employ metaphorical content to guide viewers toward
associations and interpretations

—e.g., society criticism, life contemplation, Situation Portrayal

* MetaphorVU is a high-order cognitive process

—transform perceived signals into deeper semantics, requiring of
linking visual elements to underlying concepts



Motivation

» Still lacking systematic study of MetaphorVU

—previous works mainly focus on object recognition and event
description

—limiting MLLMs application in complex scenarios and cognitive capability
improvement

* This paper first construct MetaphorVU-Bench, then perform
evaluation and analysis based on the benchmark, and finally
propose MetaphorBoost to enhance MLLMs



MetaphorVU-Bench: Video Metaphor Taxonomy

8 types of video metaphor based on multimodal metaphor theory

: (e Body Language || Atmosphere Language ||
h ﬁ H Title: On the day, in one week, Title: Just now, girlfriend and I
= = and month of school enrollment chose break up with each other

Metaphor Interpretation Metaphor Interpretation
* At start, the student runs and dances, conveys optimism and hope for student life. * Gradually darkening scene and swaying roses create a cold and desolate atmosphere,
* A month, he rants and roars, conveys ran out of enthusiasm and fell into breakdown. conveys the inner world is full filled with gloom, sadness, and despair after broke up.
» From excitement to desperation, conveys devastation of academic pressure on student. * Pedestrian and cars drifting away in background, conveys sadness of being abandoned.

Cultural Symbol Naturalistic Symbol

Title: I will attend an important Title: I today saw two chickens
entrance examination tomorrow that are a little touching to me

Metaphor Interpretation Metaphor Interpretation
* Presents traditional Chinese cultural symbol Kongming lantern flying, conveys good * Rooster wanders beside dead hen, ultimately committing suicide, die for love, conveys
wishes to achieve success in entrance examination tomorrow and have a bright future. praises the great love that can transcend life and death by the behavior of animals.
* Kongming lantern climbs upwards in darkness, conveys hope of realizing the ideals. * Ending of a couple eventual death, conveys the author’s sadness over their withering.

Causal Montage || Analogical Montage [

it D
Title: Some of the hypothetical u “ u ﬂ “ Title: Today I gather with some
fragments by one youthful girl childhood friends at hometown

Metaphor Interpretation Metaphor Interpretation
* After wearing ring, sweeping follows, conveys fearing tired chores caused by marriage. * Adults imitating the childhood game, conveys cherishing the pure childhood friendship.
* Again a scene of baby care follows, conveys worry of hindering career due to marriage. * Analogy between the scenes of childhood games and childhood animated scenes of
* Rejectringand leave, conveys thought of keeping cautious attitude on marriage as a girl. some shared memory, conveys adults profound missing for their carefree childhood life.

Surreal Narrative [ 4 Performative Narrative |

Title: A crafted animated film E ﬁ Title: A short story drama that
with some of deep connotations reflects some social phenomena

Metaphor Interpretation Metaphor Interpretation
* Cartoon story of pigs dressed in tailcoats and judge’s attire partying at a luxurious * Elderly person forcibly asks young girl to offer seat, only to find out she is a disabled
banquet, conveys the ruling group of society plundering and squandering social wealth. person, conveys criticism of moral blackmail by the plot twist in narrative storyline.
 Cats under table compete for scraps, conveys the miserable lives of lower class people. * Girl fell, everyone watched but did not give a help, conveys criticism of social apathy.



MetaphorVU-Bench: Construction Pipeline

* Real-world Data Source: Kuaishou short-video platform

» Efficient Multi-stage Filtration: isolate the metaphorical videos

from billions of raw videos in the data source

 Reliable Manual Annotation: human team perform cross

vnlidAa+iAan

Real-world Data Source Multi-stage Filtration Manual Annotation
Video introduction Filtering Filtering Filtering Filtering Annotator MetaphorVU-Bench
= via comm. num via LLM via MLLM via human team Video Title
WA 1 = Video ASR result = @ | ’ Q/ ?-%
1 +X
‘j ‘ -] Audience comments [ o Metaphor types
billions data, diverse topics, short video ~ 70K data ~ 16K data ~4K data 860 data, 8 types validation Metaphor interpretation



MetaphorVU-Bench: Statistic Information

* The first systematic and comprehensive MetaphorVU benchmark

Type # Samples Avg. Duration (s) Avg. Tokens
Body Language (Body L.) 136 32.2 111.3 )
Atmosphere Language (Atmosp. L.) 150 13.1 104.5 Based on above video metaphor taxonomy’
Cultural Symbol (Cultural S.) 62 23.5 1144 .
Naturalistic Symbol (Natural. S.) 113 17.3 108.8 benchmark covers 8 video metaphor types,
Causal Montage (Causal M.) 54 57.7 108.9 bl. th t t. l t.
Analogical Montage (Analog. M.) 171 58.7 124.8 cnapiing the systematic evaiuation
Surreal Narrative (Surreal N.) 112 30.4 117.1
Performative Narrative (Perform. N.) 62 86.8 118.6
MetaphorVU-Bench 860 37.2 114.2
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MetaphorVU-Bench: Evaluation Results

* MLLMs struggle with accurate metaphorical video understanding

Method Body L. Atmosph. L. Cultural S. Natural. S. Causal M. Analog. M. Surreal N. Perform.N. Average
Upper-bound
Human* 87.8 87.5 89.1 83.8 72.0 81.5 78.1 78.0 83.4 |—> Human
Close-source MLLMs
GPT-5 (OpenAl, 2025) 69.9 76.3 774 66.6 45.0 554 54.9 46.1 63.7 | ]
GPT-40 (OpenAl, 2024) 63.4 70.5 70.3 62.6 39.1 48.2 45.7 37.9 56.8
Qwen3-VL-Plus (Bai et al., 2025a) 66.8 72.5 74.8 65.5 51.5 54.2 50.4 43.7 614 | | Powerful
Gemini-2.5-Pro (Google, 2025a) 65.5 71.3 74.3 64.4 53.5 55.7 52.1 46.9 61.8 MLLM
Gemini-3-Pro (Google, 2025b) 71.2 74.0 75.1 66.9 49.4 58.9 51.1 48.1 63.8 S
Doubao-1.5-Vision-Pro (Guo et al., 2025) 58.2 64.1 65.5 58.9 27.8 42.5 39.8 26.6 50.5
Open-source MLLMs
Qwen2.5-VL-7B-Instruct (Bai et al., 2025b) 36.0 499 46.1 42.1 12.4 235 28.6 16.1 33.8
Qwen3-VL-8B-Thinking (Bai et al., 2025a) 56.0 66.1 68.8 60.8 332 45.0 39.3 29.2 52.0
LLaVA-onevision-1.5-8B-Instruct (An et al., 2025) 35.7 47.2 473 45.0 13.8 21.3 27.0 21.2 38.1
GLM-4.5V (Team et al., 2025) 62.7 67.9 71.9 62.1 37.6 50.1 46.1 384 56.8
Qwen3-VL-235B-A22B-Thinking (Bai et al., 2025a) 65.4 70.4 71.9 58.1 43.2 54.6 46.1 38.1 58.6
Reasoning-enhanced Methods
VideoRFT (Wang et al., 2025) 38.9 52.8 48.4 46.0 13.5 24.8 27.2 16.6 35.6
Vision-R1 (Huang et al., 2025) 39.3 45.1 42.0 42.4 19.4 232 25.0 18.6 33.1
ReAd-R (Long et al., 2025) 42.1 54.1 48.9 46.3 15.7 26.4 26.2 17.6 36.8
LTR (Liao et al., 2025) 54.1 44.7 56.2 47.4 27.8 44.6 31.9 36.1 44.5
ViTCoT (Zhang et al., 2025a) 58.8 47.7 59.2 48.7 26.1 45.1 34.0 32.1 46.2
Prompt Engineering (Wei et al., 2022) 57.8 66.3 67.9 59.2 36.1 42.7 41.6 32.6 524
Few-shot Example (Dong et al., 2024) 57.6 69.4 69.2 58.7 33.5 44.9 43.5 32.6 53.6




MetaphorVU-Bench: Ability Deficiency Analysis

* Main deficiency largely lies in poor cross-domain mapping ability,

MLLMs fail to link visual elements to underlying concepts

Wrong Missing  Superficial Improper
Model Recognition| [Mapping Mapping Mapping
Gemini-3-Pro 10.7% 27.9% 33.7% 27.7%
Qwen3-VL-8B-Thinking 13.5% 28.1% 28.3% 30.1%

Close-source MLLMs
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Wrong recognition is only a small proportion,
majority is missing, superficial and improper
cross-domain mapping

Across different metaphor types,
MLLMs perform worse when requiring
more cross-domain mapping



MetaphorBoost: Method

» Construct a metaphorical knowledge graph as external scaffold

* Improves MLLMs via inference-time mapping augmentation based

on the constructed metaphorical knowledge graph

Texts Extraction Connection
The tailcoat Concept Pairs Metaph. Knowledge Graph
is a symbol tailcoat  nobility tailcoat - nobility = judge
of nobility T
. nobility — wealth wealth power )
built upon . h
wealth of... pig || greedy pig greedy
B¢ Video = Title KG Querying e Generation
MLLM 4 ) Refereml:es = . ITterpretation
> z e lcoat bi .
Identification o (taticoat - nobility b:LcZS:t Iﬁﬁ;ﬁgﬂg
judge ower .- /
. .Keywor.ds J. — conveys the ruling
pig judge tailcoat ... pig greedy  wealth group squander ...



MetaphorBoost: Effectiveness

* Consistently improve MLLMs on metaphorical video understanding

Method Body L. Atmosph. L. Cultural S. Natural. S. Causal M. Analog. M. Surreal N. Perform.N. Average
Upper-bound
Human* 87.8 87.5 89.1 83.8 72.0 81.5 78.1 78.0 83.4
Close-source MLLMs
GPT-5 (OpenAl, 2025) 69.9 76.3 77.4 66.6 45.0 554 54.9 46.1 63.7
GPT-40 (OpenAl, 2024) 63.4 70.5 70.3 62.6 39.1 48.2 457 379 56.8
Qwen3-VL-Plus (Bai et al., 2025a) 66.8 72.5 74.8 65.5 51.5 54.2 50.4 437 61.4
Gemini-2.5-Pro (Google, 2025a) 65.5 71.3 74.3 64.4 535 55.7 52.1 46.9 61.8
Gemini-3-Pro (Google, 2025b) 71.2 74.0 75.1 66.9 49.4 58.9 51.1 48.1 63.8
Doubao-1.5-Vision-Pro (Guo et al., 2025) 58.2 64.1 65.5 58.9 27.8 425 39.8 26.6 50.5
Open-source MLLMs
Qwen2.5-VL-7B-Instruct (Bai et al., 2025b) 36.0 49.9 46.1 42.1 124 235 28.6 16.1 33.8
Qwen3-VL-8B-Thinking (Bai et al., 2025a) 56.0 66.1 68.8 60.8 33.2 45.0 39.3 29.2 52.0
LLaVA-onevision-1.5-8B-Instruct (An et al., 2025) 35.7 47.2 473 450 13.8 21.3 27.0 21.2 38.1
GLM-4.5V (Team et al., 2025) 62.7 67.9 71.9 62.1 37.6 50.1 46.1 384 56.8
Qwen3-VL-235B-A22B-Thinking (Bai et al., 2025a) 65.4 70.4 71.9 58.1 43.2 54.6 46.1 38.1 58.6
Mapping Augmentation via Metaphorical Knowledge Graph

MetaphorBoost (Gemini-3-Pro) (Ours) 71.5 76.3 71.5 66.9 572 59.1 573 50.8 66.1 . e

A (vs Gemini-3-Pro) +0.3 +2.3 124 +0.0 +7.8 +02 +6.2 +2.8 .3 -~ Gemini3
MetaphorBoost (Qwen2.5-VL-7B-Instruct) (Ours) 40.7 55.7 51.2 49.0 12.5 26.1 314 19.2 379

A (vs Qwen2.5-VL-7B-Instruct) +4.6 +5.8 +5.1 +6.9 +0.1 +2.6 +2.9 +3.0 +4.1 =¥ QWCII2 . 5
MetaphorBoost (Qwen3-VL-8B-Thinking) (Ours) 61.8 71.0 71.8 61.3 36.7 47.1 45.7 31.5 55.9

A (vs Qwen3-VL-8B-Thinking) +5.8 +4.9 +3.0 +0.5 +3.5 +2.1 +6.4 +2.3 +3.8 ¥ Qwen3

@



Summary

We propose MetaphorVU-Bench, the first systematic and comprehensive
benchmark dedicated to evaluation for metaphorical video understanding.

We conduct extensive experiments and analysis, revealing the deficiencies of
current MLLMs and providing insights into the cross-domain mapping.

We construct MetaphorBoost, boosting MetaphorVU via inference-time
mapping augmentation based on a metaphorical knowledge graph.

Paper: https://openreview.net/forum?id=yKcBAJMPXZ E]
Code and Dataset: https://github.com/Li-Z-Q/MetaphorVU Author CV
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