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Figure 1. Visualization of physics-aware video generation results across diverse physical domains. Compared with baseline Wan2.1-14B
[1], our approach yields causally coherent progressions of physical phenomena, e.g., continuous honey flow, elastic rebound of the tennis
ball, and optical distortion of the pencil. All prompts are sourced from PhyGenBench [2].

In this supplementary material, we provide additional in-
formation in the following aspects:

A. visual analysis of module effectiveness.

B. comprehensive evaluation on other baselines;

C. discussions of limitations and future works;

A. Visual Evaluation of TCP Module

We evaluate the effectiveness of the semantic prompts in the
proposed TCP module. As shown in Fig. 2, using seman-
tically compressed event descriptions as semantic prompts
enables our framework to generate a physically plausible
scene. The generated scene depicts dry-ice sublimation that
gradually intensifies as the temperature increases. In con-
trast, the baseline produces a scene without a clear tempo-
ral progression of the phenomenon. This is because simply
concatenating multiple event descriptions causes the model
to ignore subtle cues that encode change. This indicates that
semantic condensation is crucial for revealing the tempo-
ral evolution of physically grounded phenomena.

B. Evaluations on Other Baselines

We use Wan2.1-14B [ 1] as the baseline to evaluate the effec-
tiveness of our framework across diverse physical domains
on PhyGenBench [2]. As shown in Tab. 1, our framework

Concatenated Description

The dry ice block has sharp edges and thin vapor. The dry ice block has sharp
edges and thin vapor again, with a bit more vapor.

Semantic Compression
First the dry ice block has sharp edges with only a thin veil of vapor. Then the
vapor thickens and spreads, the block shrinks, and its edges become diffuse.
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Figure 2. Ablation results of the semantic prompt in TCP mod-
ule. Leveraging semantically compressed event descriptions as
prompts enables the model to capture clear temporal evolution,
while naive concatenation fails to reveal such changes.

consistently improves performance across all four physi-
cal domains compared with the baseline. As shown in
Fig. 1, our framework achieves visually realistic genera-
tion of honey pouring (top row), tennis-ball bounce (mid-
dle row), and pencil refraction (bottom row). These results
demonstrate the effectiveness of our framework in enhanc-
ing the physical fidelity of diverse scenarios.



Table 1. Performance comparison on PhyGenBench [2]. These
quantitative results demonstrate that our framework consistently
improves physical plausibility across all domains, achieving the
best average performance on PhyGenBench.

Physical domains (1)

Methods Avg.
Mechanics  Optics  Thermal  Material

Wan2.1-14B [1] 0.36 0.53 0.36 0.33 0.40

+ SGD [3] 0.47 0.60 0.51 0.40 0.50

+ Ours 0.64 0.67 0.64 0.58 0.63

C. Limitations and Future Works

As shown in Fig. 3, our framework achieves the best per-
formance with 4 events across all physical domains. Fewer
events (e.g., 1-3) provide weak temporal supervision, mak-
ing it difficult for the model to follow instructions (describ-
ing physical process) accurately, thus reducing PCA scores.
While, increasing the number of events (e.g., 5-6) intro-
duces accumulated errors in keyframe generation due to
editing-based propagation, leading to poor leading signals
and degraded video quality. Cause of error accumulation is
shown in Fig. 4. Under progressive keyframe editing, sub-
sequent keyframes gradually deviate from earlier ones (e.g.,
partial re-solidification). Since each edit applies only local
adjustments, small deviations unavoidably arise per step.
These deviations accumulate over successive edits, leading
to semantic drift in physical states across keyframes. In
future work, a more capable generative model could miti-
gate such an issue.
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Figure 3. Effect of event number on Physical Commonsense
Alignment (PCA) Score [2] across four physical domains: Me-
chanics, Optics, Thermal, and Material.
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A timelapse captures the gradual transformation of ice cream as the temperature rises significantly.

Figure 4. Visualization of progressive keyframe editing.
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