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p Existing T2V generation evaluation is lack of metamorphic benchmark

p existing T2V models have not adequately encoded physical knowledge of the real world, thus 
generated videos tend to have limited motion and poor variations.

upper: video 
generated by most of 
T2V models. (e.g., 

OpenSora, 
CogVideoX)

lower: only a little can 
generate the complete 
of time-lapse. (e.g., 

MagicTime)
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p Existing T2V benchmark is lack of reliable metrics for physical assessment

p a common practice is to report aesthetic quality and textual adherence, but ignores how to assess how 
much physical priors are encoded in the model.
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p Prompt Categorization

p Step1: Hand-crafted rules for automatic categorization

p Step2: Manual selection and revision

p Step3: Crawl real-world videos from Internet

p Step4: Obtain annotations using GPT-4o

p Automatic Metric Design 

p MTScore: for coarse-grained metamorphic assessment

p GPT4o-MTScore: for fine-grained assessment

p CHScore: evaluate the aesthetics of the time-lapse process 
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4 types of time-lapse videos: biological, 
human creation, meteorological, and 
physical phenomena, which are further 
divided into 75 subcategories.

Prompt Categorization
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ChronoMagic-Bench introduces 

1,649 prompts and real-world videos.

Biological Covers all content related to 
living organisms in nature

Human 
Creation

Includes all objects created or 
influenced by human activities.

Meteor-
ological

Includes all content related to 
meteorological phenomena.

Physical Includes all content related to non-
biological physical phenomena.
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p MTScore: we designed N retrieval sentences,  and use a video retrieval model to 

calculate the probabilities of n metamorphic and m general videos.

p GPT4o-MTScore: we set a 5-point evaluation standard and questionnaire, then ask GPT-
4o to rate the score.
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[1] Karaev, Nikita, et al. "Cotracker: It is better to track together." ECCV 2024.
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p We construct the first large-scale time-lapse video dataset by collecting time-lapse videos based on 

the search terms, which contains more physics than general videos.
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460k high-quality pairs of 720p time-lapse videos and 
detailed captions. Each caption ensures high physical content 
and large metamorphic amplitude.
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p 4 latest closed source T2V models and 14 open source T2V models, providing useful insights for 
users to choose suitable T2V models.
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The proposed metrics are well aligned with human perception.
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MagicTime CogVideo2B

EasyAnimateV3 OpenSora1.2

Pika 1.0
OpenSoraPlan

v1.1

Gen-2

KeLing

LUMA
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Original

Simple Finetune

Magic Training
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p New T2V Benchmark. We introduce ChronoMagic-Bench for comprehensive 
evaluation of T2V models, focusing on visual quality, text relevance, metamorphic 
amplitude, and temporal coherence. 

p New Automatic Metrics. We develop MTScore and CHScore, which align better with 
human judgment than existing metrics, for assessing metamorphic attributes and 
temporal coherence. 

p New Insights for T2V Model Selection. Our evaluations using ChronoMagic-Bench 
provide crucial insights into the strengths and weaknesses of various T2V models. 

p Large-Scale Time-lapse Video-Text Dataset. We create ChronoMagic-Pro, a dataset 
with 460k high-quality 720p time-lapse videos and detailed captions, promoting 
advances in T2V research.
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[2] Zhou, Yuan, et al. "Allegro: Open the Black Box of Commercial-Level Video Generation Model." arXiv 
preprint 2024.

[3] Nan, Kepan, et al. "Openvid-1m: A large-scale high-quality 
dataset for text-to-video generation." arXiv preprint 2024.

[4] Yang, Zhuoyi, et al. "Cogvideox: Text-to-video diffusion 
models with an expert transformer." arXiv preprint 2024.
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[5] Zhang, Daoan, et al. “SePPO: Semi-Policy Preference 
Optimization for Diffusion Alignment.” arXiv preprint 2024.

[6] https://github.com/PKU-Alignment/align-anything
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[7] https://github.com/PKU-YuanGroup/ChronoMagic-Bench


