A. Supplementary Experiments on the Generalizability Analysis of MLLM4WTAL

The main text employs the Video-LLaMA 7B[2] as the Multimodal Language Learning Model (MLLM) and DELU[1] as
the WTAL Base Model. It is important to note that our MLLM4WTAL paradigm is adaptable to various MLLMs and WTAL
Base Models. To further validate the generality of our approach, we conducted experiments using a stronger MLLM as
indicated in table 1. The results demonstrate that for DELU, upgrading to the more powerful Video-LLaMA 13B[2] enhances
the accuracy of key and complete semantics, thus achieving significant performance improvements over Video-LLaMA 7B.
This indicates that our approach can indeed benefit from stronger MLLM models. In the experiment conducted by Zhou et
al.[3], we employed the more robust Baseline method. Using this approach, both Video-LLaMA 7B and Video-LLaMA 13B
models outperformed the current state-of-the-art. This demonstrates that our approach and the advanced WTAL Base Model
can deliver exceptional performance.
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Table 1. Ablation Studies of Different MLLMs

B. hyperparametric Analysis

We perform ablation experiments to investigate the effects of the hyperparameters A1,A2 and uq in the equilibrium loss L i s s
and Lcgg, respectively. The results of these experiments are summarized in the figure above. Various values are tested to
determine the optimal weights for each hyperparameter. Based on the experimental results, we empirically set A\; = 1.50,\5
= 1.50 and ;=1.00 as they yield the best performance.
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Figure 1. Hyperparameter Sensitivity Analysis Line Chart.

C. More visualizations
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ground and gets back up. The next frame shows a crowd of people in a stadium,
while the next one shows a man jumping in the same stadium. In the following

frames, we see a man in a red shirt standing on a track, a group of people in the
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. crowd, and a man standing in a grassy area. We then see a man jumping in the
: stadium and landing on the ground. In the next few frames, we see a man running 5
' on the same track as the previous jumper and a man in blue shorts jumping in the :
i stadium. Then, a man wearing a red shirt is shown in the stadium. We see more
+ action in the stadium as a man is standing on a line on the track. Finally, we see a i
.man in a blue shirt running in the stadium. Overall, the video shows various actlons:

H ! of the triple jump in a stadium, with a variety of athletes performing their jumping ! :
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sentence. ; _»: The video shows a man competing in a triple jump competition at an arena.
\ e ’ i He runs on the track before jumping and lands on the ground. i/

Figure 2. The MLLM takes key semantic prompt Py, to generate key semantic description Dy, Which is then fed into a semantic
matching module to match key semantics and locate the critical intervals of temporal actions. The MLLM also takes complete semantic
prompt Peompiete to produce complete semantic description Deompiete, Which is then input into a semantic reconstruction module to
achieve the reconstruction of complete semantics, identifying the complete intervals of temporal actions. The two branches engage in
interactive distillation, effectively solving the common issues of over-completeness and in-completeness seen in previous methods.
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Figure 3. The MLLM takes key semantic prompt P, to generate key semantic description Dgey, Which is then fed into a semantic
matching module to match key semantics and locate the critical intervals of temporal actions. The MLLM also takes complete semantic
prompt Peompiete to produce complete semantic description Deompiete, Which is then input into a semantic reconstruction module to
achieve the reconstruction of complete semantics, identifying the complete intervals of temporal actions. The two branches engage in
interactive distillation, effectively solving the common issues of over-completeness and in-completeness seen in previous methods.
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| would describe the action of clean and jerk as a weightlifting movement “: !
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i squats down to lower the weight back down to their chest. This movementis | |

1 : typically performed with a lot of force and power, often with a spotter to help
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Figure 4. The MLLM takes key semantic prompt Py, to generate key semantic description Dy, which is then fed into a semantic
matching module to match key semantics and locate the critical intervals of temporal actions. The MLLM also takes complete semantic
prompt Peomplete to produce complete semantic description Deompiete, Which is then input into a semantic reconstruction module to
achieve the reconstruction of complete semantics, identifying the complete intervals of temporal actions. The two branches engage in
interactive distillation, effectively solving the common issues of over-completeness and in-completeness seen in previous methods.
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Figure 5. The MLLM takes key semantic prompt Py, to generate key semantic description Dy, which is then fed into a semantic
matching module to match key semantics and locate the critical intervals of temporal actions. The MLLM also takes complete semantic
prompt Peompiete to produce complete semantic description Deompiete, Which is then input into a semantic reconstruction module to
achieve the reconstruction of complete semantics, identifying the complete intervals of temporal actions. The two branches engage in
interactive distillation, effectively solving the common issues of over-completeness and in-completeness seen in previous methods.
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Figure 6. The MLLM takes key semantic prompt P, to generate key semantic description Dge,, which is then fed into a semantic
matching module to match key semantics and locate the critical intervals of temporal actions. The MLLM also takes complete semantic
prompt Peompiete to produce complete semantic description Deompiete, Which is then input into a semantic reconstruction module to
achieve the reconstruction of complete semantics, identifying the complete intervals of temporal actions. The two branches engage in
interactive distillation, effectively solving the common issues of over-completeness and in-completeness seen in previous methods.
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Figure 7. The MLLM takes key semantic prompt Py, to generate key semantic description Dy, which is then fed into a semantic
matching module to match key semantics and locate the critical intervals of temporal actions. The MLLM also takes complete semantic
prompt Peompiete to produce complete semantic description Deompiete, Which is then input into a semantic reconstruction module to
achieve the reconstruction of complete semantics, identifying the complete intervals of temporal actions. The two branches engage in
interactive distillation, effectively solving the common issues of over-completeness and in-completeness seen in previous methods.
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