
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 table1. 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.

Baseline MLLM THUMOS14 AVG
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.1:0.5 0.3:0.7 0.1:0.7

DELU[1]

- 71.5 66.2 56.5 47.7 40.5 27.2 15.3 56.48 37.44 46.40

Video-LLaMA 7B 72.3 67.0 57.3 48.2 42.4 29.7 18.4 57.44 39.20 47.90
+0.8 +0.8 +0.8 +0.5 +1.9 +2.5 +3.1 +0.96 +1.76 +1.50

Video-LLaMA 13B 73.4 67.2 58.6 49.5 43.7 31.1 19.1 58.48 40.40 48.94
+1.9 +1.0 +2.1 +1.8 +3.2 +3.9 +3.8 +2.00 +2.96 +2.54

Zhou et al.[3]

- 74.0 69.4 60.7 51.8 42.7 26.2 13.1 59.70 38.90 48.30

Video-LLaMA 7B 74.3 69.8 61.8 52.3 43.0 30.8 16.6 60.24 40.90 49.80
+0.3 +0.4 +1.1 +0.5 +0.3 +4.6 +3.5 +0.54 +2.00 +1.50

Video-LLaMA 13B 75.1 71.6 63.1 54.8 44.9 31.6 18.1 61.90 42.50 51.31
+1.1 +2.2 +2.4 +3.0 +2.2 +5.4 +5.0 +2.20 +3.60 +3.01

Table 1. Ablation Studies of Different MLLMs

B. hyperparametric Analysis
We perform ablation experiments to investigate the effects of the hyperparameters λ1,λ2 and µ1 in the equilibrium loss LKSM

and LCSR, 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 λ1 = 1.50,λ2

= 1.50 and µ1=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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This video contains
the actions of Triple

jump. Please describe
the action of Triple

jump in detail.
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Key Semantic Prompt

Prompt

Masked Complete Semantic Prompt
At the start of the video, we see a man [mask] in a stadium. He lands on the

ground and gets back up. The next frame shows a crowd of people in a stadium,
while the next one shows a man [mask] in the same stadium.......

The video shows a man competing in a triple jump competition at an arena.
He runs on the track before jumping and lands on the ground.

MLLM

This video contains
the actions of Triple

jump. Please
describethe action

of Triple jump with one
sentence.

MLLM4WTAL

At the start of the video, we see a man jumping in a stadium. He lands on the
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
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
on the same track as the previous jumper and a man in blue shorts jumping in the
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
man in a blue shirt running in the stadium. Overall, the video shows various actions

of the triple jump in a stadium, with a variety of athletes performing their jumping
techniques in a competitive environment.
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Figure 2. The MLLM takes key semantic prompt Pkey to generate key semantic description Dkey , 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 Pcomplete to produce complete semantic description Dcomplete, 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.

[3] Jingqiu Zhou, Linjiang Huang, Liang Wang, Si Liu, and Hongsheng Li. Improving weakly supervised temporal action localization by
bridging train-test gap in pseudo labels. In Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition,
pages 23003–23012, 2023. 1



This video contains
the actions of Playing
water polo . Please
describe the action

of Playing water
polo in detail.
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Complete Semantic 

Key Semantic Prompt
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Masked Complete Semantic Prompt
In the video, several men and women are [mask] in an outdoor pool.

They are wearing swimsuits and swimming gear....

People are playing water polo in a swimming pool with a beautiful
sunset in the background.

MLLM

This video contains
the actions of Playing

water polo. Please
describethe action
of Playing water

polo with one
sentence.

MLLM4WTAL

In the video, several men and women are playing water polo in an
outdoor pool. They are wearing swimsuits and swimming gear, and they
are shown playing in the water and interacting with each other. At one
point, a woman is shown sitting on a black and white pool float while
others swim around her. Later, the pool is shown to be a large public

swimming pool, with a variety of swimming styles and activities
happening in the water. The pool is surrounded by blue and green

buildings and the swimmers are shown having fun and enjoying their
time in the water. Additionally, the video shows people watching the

game and interacting with each other.
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Figure 3. The MLLM takes key semantic prompt Pkey to generate key semantic description Dkey , 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 Pcomplete to produce complete semantic description Dcomplete, 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.



This video contains
the actions of Clean

and jerk . Please
describe the action
of Clean and jerk in

detail.
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Masked Complete Semantic Prompt
I would describe the action of [mask] as a weightlifting movement where a
person uses both hands to lift the barbell above their head and then squats

down to lower the weight back down to their chest......

In this video, we can see a man jumping over a bar in a gym, a woman with a
big tattoo on her arm, a man standing next to a bench, a man lifting weights
in a gym, a man in a gym, a young man with a weightlifting bar, and a young

woman standing in a gym. The man is wearing a jacket and gloves and is
lifting weights in the gym. The young woman has a barbell in her hand, and

the young man is holding a pipe.

MLLM

This video contains
the actions of Clean

and jerk. Please
describethe action

of Clean and jerk with
one sentence.

MLLM4WTAL

I would describe the action of clean and jerk as a weightlifting movement
where a person uses both hands to lift the barbell above their head and then
squats down to lower the weight back down to their chest. This movement is
typically performed with a lot of force and power, often with a spotter to help
catch the weight if necessary. Clean and jerk is a part of powerlifting and is
recognized as one of the three main lifts in this sport. The action typically

involves the use of proper form and technique, and it is essential to be able to
safely lift the weight without injury.
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Figure 4. The MLLM takes key semantic prompt Pkey to generate key semantic description Dkey , 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 Pcomplete to produce complete semantic description Dcomplete, 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.



This video contains
the actions of Javelin

throw . Please
describe the action
of Javelin throw in

detail.
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Masked Complete Semantic Prompt
Throughout the video, we can see the athlete in action, [mask], and the various

details of his outfit, such as the red and black track, black gloves......

Throughout the video, we can see the athlete in action, performing a javelin throw,
and the various details of his outfit, such as the red and black track, black gloves,

and the different shades of green on the grass.

MLLM

This video contains
the actions of Javelin

throw. Please
describethe action

of Javelin throw with
one sentence.

MLLM4WTAL

Throughout the video, we can see the athlete in action, performing a javelin throw,
and the various details of his outfit, such as the red and black track, black gloves,

and the different shades of green on the grass.First, the video shows a black
background with a watermark in the middle. Next, a black background with a black

border appears, with a watermark on the right. Then, a black background with a
blue border and a watermark on the left appears. Following this, a dark
background with a black border and a watermark appears. Next, a dark

background with a black border and a watermark on the right appears. Then, a
black background with a black border and a watermark on the right is displayed.
The video then shows a man standing on a tennis court holding a tennis racket,

followed by a man standing on a track with a white runner in the background.
Finally, the video shows a man standing on a track with a white runner, followed by

a man holding a racket on a tennis court.
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Figure 5. The MLLM takes key semantic prompt Pkey to generate key semantic description Dkey , 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 Pcomplete to produce complete semantic description Dcomplete, 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.



This video contains
the actions of Playing
harmonica . Please
describe the action

of Playing
harmonica in detail.
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Masked Complete Semantic Prompt
The video depicts a young child, likely a toddler,[mask] in a large

kitchen. The child is wearing a yellow shirt and playing the instrument on
the hardwood floor......

The video shows a young boy playing harmonica in a kitchen, with a
wooden floor and open kitchen cabinets in the background. He is

standing on the kitchen floor and appears to be enjoying playing the
harmonica.

MLLM

This video contains
the actions of Playing

harmonica. Please
describethe action

of Playing
harmonica with one

sentence.

MLLM4WTAL

The video depicts a young child, likely a toddler, playing the harmonica
in a large kitchen. The child is wearing a yellow shirt and playing the

instrument on the hardwood floor. In the background, a brown
refrigerator can be seen and a black couch is present. The child is able
to move around and play the harmonica with a variety of different notes

and melodies. The video also showcases the child’s delight and
enjoyment as they play the harmonica, adding a playful and fun element

to the scene.
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Figure 6. The MLLM takes key semantic prompt Pkey to generate key semantic description Dkey , 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 Pcomplete to produce complete semantic description Dcomplete, 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.



This video contains
the actions of Using
the pommel horse .
Please describe the
action of Using the

pommel horsein detail.
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Masked Complete Semantic Prompt
In the video, a man is seen using a [mask] for a gymnastics exercise. He
performs a series of movements with the horse, including push-ups and

squats......

The video shows a man using a pommel horse on a basketball court,
with various objects in the background.

MLLM

This video contains
the actions of Using
the pommel horse.
Please describethe
action of Using the
pommel horse with

one sentence.

MLLM4WTAL

In the video, a man is seen using a pommel horse for a gymnastics
exercise. He performs a series of movements with the horse, including
push-ups and squats. Throughout the video, he shows great skill and

control as he goes through each exercise. The pommel horse is
designed to allow gymnasts to perform various moves, and it seems that

the man is enjoying the experience of using it.
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Figure 7. The MLLM takes key semantic prompt Pkey to generate key semantic description Dkey , 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 Pcomplete to produce complete semantic description Dcomplete, 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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