Supplementary Materials for V-STaR: Benchmarking Video-LLMs on Video
Spatio-Temporal Reasoning
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1. Additional benchmark details

Here, we provide more additional benchmark details, in-
cluding the details of the automated pipeline to construct
V-STaR, and more statistics on the dataset.

1.1. Pipeline Details

We provide more details of the semi-automated pipeline
for generating CoT reasoning chains and questions with a
coarse-to-fine granularity. As shown in Fig.2, we first au-
tomatically filter out samples where the video length is less
than 15 seconds or the ratio of the video moment to the to-
tal length exceeds 50%, ensuring that the questions remain
sufficiently challenging.

Then, we input a video question along with its VQA,
temporal, and spatial ground truth into the GPT-4-Turbo to
generate a CoT reasoning chain for the video question and
sequential RSTR questions for the CoT reasoning evalua-
tion. The full instruction prompt templates are provided to
guide GPT-4-Turbo in generating the CoT reasoning chain
and RSTR questions.

Finally, we manually verify the reasoning chain and the
RSTR questions. We check the consistency of the generated
chains to fit the VQA question, then we check if the sub-
sequent RSTR questions are in the correct sequential logic.

Ultimately, we assign the temporal and spatial labels to each
sub-question to make the RSTR chains complete. We build
2 RSTR question chains for each sample to thoroughly eval-
uate the model’s spatio-temporal reasoning ability.
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Figure 1. The distribution of moment length in V-STaR.

1.2. More Statistics on the Dataset

Here, we provide more statistics on the Moment length dis-
tribution, the ratio of box area to video resolution, and the
object top-20 distribution.

Moment length distribution. The moment length distri-
bution in the V-STaR benchmark is shown in Fig. 1. The
dataset exhibits a minimum moment length of 1.70 sec-
onds, a maximum of 47.0 seconds, and an average duration
of 9.06 seconds. The majority of moments fall within the
shorter duration range, particularly below 15 seconds. The
ratio between moment length and video length varies from a
minimum of 0.19% to a maximum of 50%, with an average
of 19.29%. This ensures a reasonable level of difficulty for
the temporal grounding subtask.

Ratio of box area to video resolution. The distribution of
object box area to video resolution is shown in Fig. 3. The
figure exhibits a right-skewed pattern where most objects
occupy a relatively small portion of the image. Further-
more, the average ratio of bounding box area to video reso-
lution is 19.75%, indicating that, on average, objects occupy
roughly one-fifth of the total image area. This distribution
suggests that spatial grounding may need Video-LLMs’ to
account for a wide range of object scales. It guarantees that
our spatial grounding subtask remains a challenging one.
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4 Prompt Template h

/Xsystem—message : You are an assistant specializing in spatio-temporal understanding in a video. Based on the given question, caption,
and labels, generate one thinking chain and two questions: 1. Reasoning chain: generate a spatial-temporal reasoning chain of thought for the
following video question. Show your step-by-step reasoning process to arrive at the answer. 2. Temporal grounding question: generate a
question that asks when the described event occurs, with the answer being the temporal range, the described event is based on the generated
answer. 3. Spatio-temporal grounding question: A question that asks where the target object occurs during the described event duration, the

\question should be generated based on the generated answer and Temporal grounding question. Y,

Xuser : Generate the reasoning chain and questions based on the input below: Question: “{question}” Caption: “{answer}” Target Object:
“{object_label}” Event time: “{temporal_label}” Your Responses:...

Figure 2. Illustration of the semi-automated data construction pipeline of V-STaR. We provide the full instruction prompt for GPT-4-turbo
to generate a spatio-temporal reasoning CoT chain to answer VQA questions, along with a set of RSTR questions.
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Figure 3. The distribution of moment length in V-STaR.

2. Additional Implementation Details

We provide additional implementation details to describe in
more detail how we evaluated the spatio-temporal reasoning
capabilities of Video-LLMs using V-STaR benchmark.

2.1. Video-LLM Settings

Due to computational constraints, we evaluate only the
smaller parameter versions (7B—8B) of open-source mod-
els. To ensure that models receive sufficient information
for spatiotemporal reasoning, we set the video input sam-
pling rate to 1 FPS for all models. This approach main-
tains a fair evaluation while providing adequate input for
assessing both temporal and spatial reasoning. For cases
where the number of sampled frames exceeds a model’s in-
put limit, we uniformly sample the video based on the maxi-
mum capacity of each model. Specifically, following the of-
ficial configurations, we set the frame limits as follows: 128

for GPT-40, 180 for Video-LLaMA3, 786 for Qwen2.5-VL
and Qwen2-VL, 64 for InternVL-2.5 and LLaVA-Video, 16
for VideoChat2, 128 for Oryx-1.5 and VideoCCAM, 96 for
TimeChat, and 128 for VITimeLLM and Trace. We do not
impose a frame limit on Gemini-2 and Sa2VA, as they can
process significantly longer videos.

2.2. Prompt Templates

We provide the Video-LLM prompt templates used to gen-
erate answers for the RSTR tasks in Chain 1 (“what-when-
where”) and Chain 2 (“what-where-when”). While the
overall structure of the templates remains consistent across
models, variations exist due to differences in officially pro-
vided templates and model capabilities. To illustrate our
approach, we present a standardized template that captures
the general framework in Fig. 4.

Prompt Templates for Chain 1. For the “what” questions
in both Chain 1 and Chain 2, we use the same template.
Specifically, given the input video frames, we directly pose
a VQA-style “what” question.

To mitigate potential ambiguity that could prevent the
model from providing a valid response—for example, GPT-
4o often replies that it cannot recognize a person if the
ground truth answer is a human—we include a clarification
in the template: “If the answer is a person, you don’t need
to identify the person.”.

For the “when” question in Chain 1, the model is pro-
vided with the ground truth answer from the VQA task as
the query in the “when” question, aiming to ground the cor-
responding moment in the video. In our template, we in-
clude the total video duration and timestamps of the sam-
pled frames to aid the model in temporal reasoning. Given



Prompt Template for “What” in both chain

Xuser: Answer the question about the video: {data['question']} \n (If the answer is a person, you don't need to identify the person.)

Prompt Template for “When” in Chain 1
xuser: This video is {video_length} seconds long, and {len(video_frames)} frames are uniformly sampled from it. These frames are located at {frame time}.
Answer the question about the video: {temporal_question} \n Output the start and end moment timestamps. Output the start and end moment timestamp in the
format: [start time, end_time].

Prompt Template for “Where” in Chain 1

(Xuser: This video is {video_length} seconds long with a resolution of {w}x{h} (width x height). and {len(video_frames)} frames are uniformly sampled from )
it. These frames are located at {frame_time}. Please answer the question about the video: “{spatial question}” with a series of bounding boxes in the format
[x_min, y_min, x_max, y_max]. \n For each whole second within the time range {time range} provided (inclusive of the boundaries), output a series of
bounding boxes of the object in JSON format. \n In the Json, the keys should be the whole seconds (as strings), and the values should be bounding boxes in the

\ format [x_min, y_min, x_max, y_max]. \n Example output: {{" {time_range[0]}": [x_min, y_min, x_max, y_max],...} }

J

Prompt Template for “Where” in Chain 2

/Xuser: This video is {video_length} seconds long with a resolution of {w}x{h} (width x height). and {len(video_frames)} frames are uniformly sampled from\
it. These frames are located at {frame time}. Please answer the question about the video: “{spatial question}” with a series of bounding boxes in the format
[x_min, y_min, x_max, y_max]. \n For each whole second that may related to the question, output a series of bounding boxes of the object in JSON format. You
only need to output {len(bboxes)} bbox(es). You need to determine which frame is related to the question, and you don‘t need to output the bbox for the frames
not related to the question. The keys should be the whole seconds (as strings), and the values should be the bounding box in [X_min, y min, X _max,
y_max]format. \n Example output: {{"0": [x_min, y_min, Xx_max, y_max], "1":..., ..., "{len(bboxes)}":...} } (if the frames at 0~{len(bboxes)} second are related

\to the questions)

J

Prompt Template for “When” in Chain 2

Xuser: This video is {video_length} seconds long, and {len(video_frames)} frames are uniformly sampled from it. These frames are located at {frame_time}.

Answer the question about the video: {temporal question} There are {len(bboxes)} bounding boxes of the key object related to the question in the video

without knowing the time, which are: {bboxes}. You may find it helpful for getting the correct timestamps. \n Output the start and end moment timestamps.
\ Output the start and end moment timestamp in the format: [start_time, end_time].

Figure 4. The prompt template used in the two chains of RSTR tasks.

the “when” question, we standardize the model’s output for-
mat as [start_time, end_time].

For models that have been trained on temporal ground-
ings, such as Qwen2.5-VL, Video-LLaMA3, TimeChat,
VTimeLLM and Trace, we follow their official documen-
tation for formatting outputs. For models without tempo-
ral grounding training, we instruct them to output normal-
ized start and end times within the range [0,1]. Finally, we
use regular expressions to extract the predicted timestamps
from all models and apply denormalization where neces-
sary, ensuring that all final outputs follow the [start_time,
end_time] format for metric computation.

For the “where” question in Chain 1, the model is pro-
vided with the ground truth (GT) from both the “what”
and “when” questions. Within the given time window, the
ground truth of “when”, the model is tasked with spatially
grounding the key object specified in the ground truth of
“what”. Our prompt template includes video duration and
resolution and specifies a time window at a 1 FPS sampling
rate, guiding the model on when to localize the key object’s
bounding box. Each bounding box should be formatted
as [Tmin> Ymins Tmazs Ymae]- FOr models that have been
trained on spatial grounding, e.g. Gemini-2-Flash, Qwen2-
VL, Qwen2.5-VL and Video-LLaMA3, we follow their of-
ficial documentation for formatting, applying reformatting
if necessary. For models without spatial grounding train-
ing, we instruct them to output normalized bounding box
coordinates within [0,1]. For GPT-40 we require it to out-
put the final coordinates directly. Finally, we require mod-

els to output the spatial grounding results in JSON format,
where the keys represent timestamps and the values corre-
spond to the bounding boxes. We use regular expressions to
extract JSON-formatted spatial-temporal predictions from
all models and apply denormalization where necessary, en-
suring that all final outputs are in JSON format for metric
computation.

We evaluate only the annotated frames. Specifically,
videos sourced from VidSTG and GOT-10k provide one
bounding box per second, while videos from TVQA+ of-
fer one bounding box every two seconds.

Prompt Templates for Chain 2. For the “what” questions
in Chain 2, we use the same prompt template as in Chain 1.
Since the inputs are identical, we skip repeating the experi-
ment and directly use the Video-LLM’s answer of Chain 1
as the answer of Chain 2.

For “where” questions in Chain 2, the model will only
be provided with the ground truth for “what”. Therefore,
the model will directly perform spatial grounding of the key
object mentioned in the “what” GT without the given time
range. The model will only be prompted about how many
bounding boxes to predict based on the length of the ground
truth of spatial grounding. Specifically, in the template, we
will provide the video length, resolution, and the length of
the ground truth of “where”, and the model must determine
at which moments to localize the key object’s bounding
box. The model’s output format remains the same as in
Chainl: the model will output a series of bounding boxes
in JSON format, with each box formatted as [Zmin, Ymin,
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For “when” questions in Chain 2, the model will be

provided with the GT for both “what” and “where.” How-
ever, the temporal information has been removed from the
“where” GT, retaining only the spatial information of the
bounding boxes. Therefore, the model can utilize the given
spatial information to determine the exact event timestamps.
Specifically, in the template, we will provide the model
with information about the video length, the sampling frame
timestamps, and the bounding box information from the
“where” GT to better determine the moment of occurrence.
As with Chain 1, we require the model to output in a uni-
form format of [start_time, end_time].

2.3. Metrics

we follow the commonly used temporal grounding metrics,
“R@n, tloU=m", which refers to the percentage of top-n
prediction with temporal IoU score larger than m, and mean
temporal IoU score (m_tloU). Specifically, “R@n, tloU=m"
is calculate by the Eq.1 as:

N,
1 q

(R@n, toU@m) = =" r(n,m. ;) (D
9 =1

where r(n, m, g;) = 1 if at least one of the top-n predictions
of query g; is higher than the tloU threshold m, and vice
versa for 0. m_tloU is calculated by the Eq.4 as:

N,
1 q

m_tloU = — E tloU; 2)
Ny i=1

where IV, denotes the total number of samples and t/oU;
denotes the tloU score of the ¢-th sample.

We follow VidSTG [16] and TVQA+ [7] to use the Aver-
age Precision score (AP@vIoU=m) and mean visual Inter-
section over Union (m_vIoU) as the spatial grounding met-
rics. We only evaluate every annotated frame. Specifically,
we calculate vloU by:

1
vIoU = —— Y " ToU(r', ') (3)
ISvl 5
where 7t and #* are selected and ground truth regions of

frame t. AP@vIoU=m is the average precision score where
the vIoU >= m. The m_vloU is the average vIoU of
samples, calculated by:

N,
1 q

m_vloU = — E vioU; 4)
Ny i=1

where N, denotes the total number of samples and vIoU;
denotes the vIoU score of the i-th sample.

3. In-depth Experiment Results

We provide more experimental results here, including 6 ta-
bles of experiments on different video lengths, and 18 ta-
bles of experiments on different domains, as well as 2 more
qualitative results.

3.1. Performance on Different Video Length

We provide the full details of the experiments on different
video lengths in short([0, 1]min), medium((1, 3]min) and
long([3, 60]min) videos. Tab.l and Tab.2 show the short
video results. Tab.3 and Tab.4 show the short video re-
sults. Tab.5 and Tab.6 show the short video results. Gen-
erally, we can find that GPT-40 and Qwen2.5-VL perform
well on short and medium video, but struggle on long video.
Gemini-2-flash achieves a balanced performance overall.

3.2. Performance on Different Domains

We provide full details of experiment results on 9 domains,
shown in Tab.7 to Tab.24. Generally, each model has its
own domain that it works well in, and there is no model that
is currently optimal in all domains.

3.3. More Qualitative Results

Here, we provide 2 more qualitative results of the cases
sourced from TVQA+ and GOT-10k, shown as Fig.5 and
Fig.6 respectively.

4. Limitations

Although this dataset effectively evaluates models’ spatial-
temporal reasoning abilities, its range of scenarios and task
types remains limited, failing to cover all possible video rea-
soning cases, such as more domain-specific video analysis
in areas like healthcare and transportation. In addition, the
problem of uneven length of video data is yet to be solved.
Obtaining temporal and spatial labels in real long videos
instead of synthesized videos is still a challenge.
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Figure 6. An example showcasing the performance of five models on the video sourced from GOT-10k.



What (VQA)| When (Temporal Grounding) Where (Spatial Grounding)
Model Venue | Parameters o Acc [R1@0.3 RI@0.5 R1@0.7 11140 | AP@0.T AP@03 AP@05 rmyan| 0 M
GPT-40 [10] - - 1.69 59.82| 2697 1245 6.19 19.23| 2465 10.21 333 7.99 40.28 29.01
Gemini-2-Flash [4] - - 1.50 48.51| 29.56 1329 695 22.71| 16.80  4.06 1.00  4.92 |24.25 25.38
Video-Llama3 [14] | ArXiv’25 7B 1.33 4049 | 37.05 2231 10.24 24.33| 3.46 0.80 0.09 0952691 21.92
Qwen2.5-VL [1] ArXiv’25 7B 1.64 56.38| 19.56 11.15 497 13.34| 4046 23.44 20.64 15.90|38.20 28.54
Qwen2-VL [12] ArXiv’'24 7B 0.98 2238 2781 18.64 863 19.03] 3329 1452 4.44 10.74|19.27 17.39
InternVL-2.5 [2] ArXiv’'24 8B 1.48 44.61| 1291 5.35 244 940\ 2.19 0.36 0.04 0.71 |23.22 18.24
Llava-Video [15] ArXiv’'24 7B 1.57 53.25| 1597 6.34 0.92 1098 5.84 1.02 0.20  2.12|29.94 22.12
VideoChat?2 [8] CVPR’24 7B 1.28 37.20| 20.78 12.38 6.04 13.50| 11.34 143 0.12 277 |21.28 17.83
Oryx-1.5[9] ICLR’25 7B 0.89 17.04| 1895 4.05 099 14.42| 3620 12.13  2.07 10.28|15.03 13.91
Video-CCAM-v1.2 [3]| ArXiv'24 7B 1.78 63.48| 1.53 0.00 0.00 1.64 - - - - 3413 21.71
TimeChat [11] CVPR’24 7B 1.10 27.04| 20.09 9.63 3.59 1334 - - - - |15.28 13.46
VTimeLLM [6] CVPR’24 7B 1.49 4370 | 23.53 894 2.83 17.03| 0.07 0.01 0.00  0.04 |25.38 20.25
TRACE [5] ICLR’25 7B 0.87 16.27| 2941 1390 7.03 20.30| - - - - |13.48 12.19
Sa2VA [13] |ArXiv'25| 8B [0.67 1581| 0.15 000 000 0.16| 5648 46.68 37.76 35.6520.49 17.21
Table 1. Performance on short videos on chain “what-when-where”. The top result is highlighted in bold. “-” denotes a model failed to
generate formatted answers. The score ranges from O to 3.
What (VQA) Where (Spatial Grounding) When (Temporal Grounding)
Model Venue | Parametersg - =1 T AP@0.1 AP@0.3 AP@0.5 muyy [R1@03 RI@0.5 RI@0.7 muqy| 0™ AM
GPT-40[10] - - 1.69 59.82| 10.89  4.57 1.28 344 1948 12.61 894 14.66/36.84 25.97
Gemini-2-Flash [4] - - 1.50 48.51| 8.39 2.20 0.68 247 | 2888 1192 581 21.77|31.1524.25
Video-Llama3 [14] ArXiv’'25 7B 1.33 40.49| 0.92 0.23 0.04 0.27]| 3537 21.08 9.93 23.54|26.3421.43
Qwen2.5-VL [1] ArXiv’'25 7B 1.64 56.38| 6.50 3.84 1.83 252 1238 5.73 2.83  8.52|31.47 2247
Qwen2-VL [12] ArXiv'24 7B 098 2238 | 7.74 4.21 1.16  2.68 | 2460 16.81 7.94 17.43|15.74 14.16
InternVL-2.5 [2] ArXiv'24 8B 1.48 44.61| 0.31 0.04 0.01 0.14| 11.38 4.13 1.68 8.18|23.22 18.24
Llava-Video [15] ArXiv’24 7B 1.57 53.25| 6.04 1.51 0.15 1.75] 18.03 5.65  2.14 12.85/30.52 22.62
VideoChat2 [8] CVPR’24 7B 1.28 37.20| 3.78 1.21 046 122 20.02 1291 6.88 13.55|20.77 17.32
Oryx-1.5[9] ICLR’25 7B 0.89 17.04| 15.15 5.39 1.14 449 | 2147 5.73 2.67 15.74|13.47 12.42
Video-CCAM-v1.2 [3]| ArXiv’'24 7B 1.78 63.48 - - - - 1.22 0.00 0.00 1.36 |34.04 21.62
TimeChat [11] CVPR’24 7B 1.10 27.04 - - - - | 2223 978  3.06 14.78(15.84 13.94
VTimeLLM [6] CVPR’24 7B 1.49 43770 | 0.00 0.00 0.00 0.00| 726 359 206 5.3820.99 16.36
TRACE [5] ICLR’25 7B 0.87 16.27 - - - - | 2506 11.61 5.81 17.77|12.44 11.35
Sa2VA [13] |ArXiv'25| 8B |0.67 15.81| 63.43 5414 4438 4135 0.00 000 0.0 0.02]23.5319.06
Table 2. Performance on short videos on “what-where-when”. The top result is highlighted in bold. “-” denotes a model failed to generate

formatted answers. The score ranges from O to 3.

What (VQA)| When (Temporal Grounding) Where (Spatial Grounding)
Model Venue - [Parameters o e Acc [R1@03 RI@0.5 R1@0.7 1100 | AP@0.1 AP@0.3 AP@OS ey | 0 M
GPT-40 [10] - - 1.82 64.99| 1873  17.78 346 13.89| 13.65 6.00 2.03 4.47 |41.49 27.78
Gemini-2-Flash [4] - - 1.72 58.07| 32.28 1599 922 24.99| 13.52 3.31 091 4.08 |39.53 28.65
Video-Llama3 [14] | ArXiv’25 7B 1.44 4323| 3401 1628 648 21.02| 3.03 0.77 0.17  0.90 |27.04 21.71
Qwen2.5-VL [1] ArXiv’25 7B 1.72 56.63 | 14.55 5091 1.87 9.50| 32.09 1596 519 11.04|35.07 25.72
Qwen2-VL [12] ArXiv’'24 7B 1.10 29.83| 31.12 19.02 11.38 21.57| 23.38 9.47 3.37  7.78 |122.60 19.72
InternVL-2.5 [2] ArXiv’'24 8B 148 4524 | 11.82 4.61 245 855 232 0.15 0.04  0.59 |23.25 18.13
Llava-Video [15] ArXiv’'24 7B 1.39 4236 15.27 7.06 2.59 10.81| 3.83 0.75 0.13  1.45(22.67 18.21
VideoChat2 [8] CVPR’24 7B 1.31 36.31| 22.62 16.14 821 15.73| 8.60 1.16 0.16  2.19 |21.47 18.07
Oryx-1.5[9] ICLR’25 7B 1.02 24.06| 1571 5091 331 1349 36.19 11.24 256 10.40(17.67 15.99
Video-CCAM-v1.2 [3]| ArXiv'24 7B 1.74 56.05| 058 000 0.00 143 - - - - ]27.89 19.16
TimeChat [11] CVPR’24 7B 1.03 27.67| 15.71 8.07 3.75 11.03 - - - - |14.69 12.90
VTimeLLM [6] CVPR’24 7B 145 40.78 | 31.70 1599 4.18 19.56| 0.27 0.04 0.00 0.08 |24.74 20.14
TRACE [5] ICLR’25 7B 0.99 21.04| 25.79 1326 533 18.09 - - - - |14.53 13.04
Sa2VA [13] |ArXiv’25| 8B [ 0.81 18.88] 0.00 0.00 000 003 4679 3729 29.02 27.63|17.76 15.51
Table 3. Performance on medium videos on chain “what-when-where”. The top result is highlighted in bold. “-” denotes a model failed to

generate formatted answers. The score ranges from O to 3.



What (VQA)| Where (Spatial Grounding) When (Temporal Grounding)
Model Venue | Parameters o e TAP@0.1 AP@0.3 AP@0.3 1y [RI@0.3 R1@0.5 R1@0.7 myqy] "0 AM
GPT-40[10] - - 1.82 64.99 | 7.50 3.99 1.18 259 | 14.70 7.35 5.04 10.82| 39.67 26.13
Gemini-2-Flash [4] - - 1.72 58.07| 6.39 1.53 047 192 3415 1671 8.79 24.79|39.11 28.26
Video-Llama3 [14] ArXiv’'25 7B 1.44 43.23| 0.14 0.08 0.00 0.06| 3473 19.16 7.49 22.58|27.42 21.96
Qwen2.5-VL [1] ArXiv’'25 7B 1.72 56.63| 3.29 2.09 0.78 129 | 9.94 5.48 2.16  6.92|30.67 21.61
Qwen2-VL [12] ArXiv’'24 7B 1.10 29.83| 6.88 2.79 1.26 223 | 27.38 17.58 9.94 19.61| 19.83 17.22
InternVL-2.5 [2] ArXiv'24 8B 1.48 4524 0.68 0.02 0.00 0.18 | 11.10 3.60 1.59 7.85(22.86 17.76
Llava-Video [15] ArXiv'24 7B 1.39 42.36| 1.57 0.87 049 0.65]| 16.71 591 2.02 12.06|22.87 18.36
VideoChat2 [8] CVPR’24 7B 1.31 36.31| 2.13 0.43 0.04 0.64| 1686 12.10 5.76 12.04/19.563 16.33
Oryx-1.5 [9] ICLR’25 7B 1.02 24.06| 6.15 2.90 0.74 2.11]| 16.86 6.05 3.17 14.87| 15.25 13.68
Video-CCAM-v1.2 [3]|ArXiv'24 7B 1.74 56.05 - - - - 4.32 0.00 0.00 4.19|28.83 20.08
TimeChat [11] CVPR24 7B 1.03 27.67 - - - - 19.45 7.20 1.73  12.98| 15.43 13.55
VTimeLLM [6] CVPR24 7B 1.45 40.78| 0.00 0.00 0.00 0.00| 11.53 6.92 245 7.70 | 20.13 16.16
TRACE [5] ICLR’25 7B 0.99 21.04 - - - - 22.05 10.37 3.60 14.79| 13.21 11.94
Sa2VA [13] \ArXiv’ZS\ 8B \ 0.81 18.88 \ 5275 4371 3492 32.52\ 0.00 0.00 0.00 0.00 \ 20.08 17.13

Table 4. Performance on medium videos on “what-where-when”.
generate formatted answers. The score ranges from O to 3.

The top result is highlighted in bold. “-” denotes a model failed to

What (VQA)| When (Temporal Grounding) Where (Spatial Grounding)
Model Venue |Parameters|g - =1 I R1@0.3 R1@0.5 RI@0.7 1y | AP@0.1 AP@03 AP@0.5 muay| oM AM
GPT-40 [10] - - 1.25 43.01| 2.15 0.00 0.00 1.40| 0.00 0.00 0.00 0.00 |19.21 14.80
Gemini-2-Flash [4] - - 1.75 64.52| 5591 50.54 4624 47.02| 1582 433 0.16  4.56 |57.27 38.70
Video-Llama3 [14] ArXiv’'25 7B 142 47.31| 30.11 10.75 323 18.42| 0.11 0.00 0.05 0.89(28.16 21.93
Qwen2.5-VL [1] ArXiv’25 7B 0.17 6.54 0.00 0.00 0.00 0.26| 0.10 0.00 0.00 0.03]|232 224
Qwen2-VL [12] ArXiv’'24 7B 1.24 3871 | 6.45 0.00 0.00 3.53| 1.30 0.00 0.00 0.55|17.70 14.26
InternVL-2.5 [2] ArXiv'24 8B 1.08 27.96| 0.00 0.00 0.00 0.34| 0.98 0.00 0.00 0.31]|11.15 9.53
Llava-Video [15] ArXiv’'24 7B 1.55 51.61| 2.15 0.00 0.00 1.82| 7.24 1.11 0.18 2.55|25.67 18.66
VideoChat2 [8] CVPR’24 7B 0.66 13.98| 0.00 0.00 0.00 1.18| 2.99 0.81 0.25 127|584 548
Oryx-1.5 [9] ICLR’25 7B 0.95 31.18| 0.00 0.00 0.00 147\ 2234 7.01 0.62 6.18 |15.08 12.95
Video-CCAM-v1.2 [3]|ArXiv’'24 7B 1.46 37.63| 0.00 0.00 0.00 0.01 - - - - |15.74 12.55
TimeChat [11] CVPR’24 7B 0.62 8.60 1.08 0.00 0.00 0.61 - - - - 320 3.07
VTimeLLM [6] CVPR’24 7B 0.92 13.981.08 0.00 0.00 0.36  10.96| 2.69 0.73 3.63 6.37 599
TRACE [5] ICLR’25 7B 0.77 16.13| 36.56 2473 1290 24.24 - - - - 1512 13.46
Sa2VA [13] \ArXiv’ZS\ 8B \ 031 645 \ 0.00 0.00 0.00 0.00| 31.38 26.67 2237 20.10/9.70 8.85
Table 5. Performance on long videos on chain “what-when-where”. The top result is highlighted in bold. “-” denotes a model failed to
generate formatted answers. The score ranges from O to 3.
What (VQA)|  Where (Spatial Grounding) When (Temporal Grounding)
Model Venue | Parameters g1 TAP@0.1 AP@0.3 AP@0.5 myy|[R1@0.3 R1@0.5 RI@0.7 mugy| O™ AM
GPT-40[10] - - 1.25 43.01| 0.00 0.00 0.00 0.00| 2.15 2.15 0.00 1.76 |19.34 14.92
Gemini-2-Flash [4] - - 1.75 64.52| 3.03 0.23 0.00 0.66 | 50.54 50.54 45.16 45.55|55.02 36.91
Video-Llama3 [14] ArXiv’25 7B 142 4731 0.00 0.00 0.00 0.00 | 3441 2043 11.83 21.66(29.50 22.99
Qwen2.5-VL [1] ArXiv’'25 7B 0.17 645 | 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00|2.22 2.15
Qwen2-VL [12] ArXiv’'24 7B 1.24 38.71| 0.00 0.00 0.00 0.00| 4.30 0.00 0.00 3.07 [17.36 14.09
InternVL-2.5 [2] ArXiv’'24 8B 1.08 27.96| 0.00 0.00 0.00 0.00| 1.08 0.00 0.00 0.93 |11.24 9.63
Llava-Video [15] ArXiv’'24 7B 1.55 51.61| 0.00 0.00 0.00 0.01| 2.15 0.00 0.00 1.75124.79 17.79
VideoChat2 [8] CVPR’24 7B 0.66 13.98 | 0.40 0.13 0.00 0.10| 0.00 0.00 0.00 1.16|5.44 5.08
Oryx-1.5[9] ICLR’25 7B 0.95 31.18| 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 1.47 (12,90 10.83
Video-CCAM-v1.2 [3]|ArXiv'24 7B 1.46 37.63 - - - - 0.00 0.00 0.00 0.37 [15.86 12.67
TimeChat [11] CVPR’24 7B 0.62 8.60 - - - - 2.15 1.08 1.08 1.63 |3.55 3.41
VTimeLLM [6] CVPR’24 7B 0.92 13.98| 0.00 0.00 0.00 0.00| 2.15 0.00 0.00 216|541 5.04
TRACE [5] ICLR’25 7B 0.77 16.13 - - - - 3548 30.11 2043 25.06/15.48 13.73
Sa2VA [13] \ArXiv’ZS\ 8B \ 0.30 6.54 \ 31.38 26.69 2237 20.10\ 0.00 0.00 0.00 0.00 \ 9.70 8.85
Table 6. Performance on long videos on “what-where-when”. The top result is highlighted in bold. “-”” denotes a model failed to generate

formatted answers. The score ranges from O to 3.



. |What (VQA)| When (Temporal Grounding) Where (Spatial Grounding)
Model Venue | Parameters g Acc [R1@0.3 RI@0.5 R1@0.7 111400 | AP@0.T AP@03 AP@O5 | ) M
GPT-40 [10] - - 1.75 6322 27.01 12.07 7.47 1850 2829 10.87 4.26 9.14 |43.3530.29
Gemini-2-Flash [4] - - 1.57 51.72| 3621 1552 8.05 25.83| 21.65 827 1.74  6.93 |36.63 28.16
Video-Llama3 [14] | ArXiv'25 7B 1.32 39.08| 37.36 2529 14.37 25.11] 4.90 1.58 024  1.57 |26.68 21.92
Qwen2.5-VL [1] ArXiv’'25 7B 1.69 57.47| 18.97 1149 230 12.32| 5557 31.14 11.75 20.56|40.56 30.12
Qwen2-VL [12] ArXiv’'24 7B 1.03 20.69| 29.89 20.11 8.62 19.65| 49.63 22.22 8.89 16.49|21.03 18.94
InternVL-2.5 [2] ArXiv’'24 8B 1.57 52.87| 9.77 3.45 230 8.26| 2.60 0.68 0.31  0.97 |28.28 20.70
Llava-Video [15] ArXiv'24 7B 143 46.55| 1954 1149 172 13.30] 12.17  3.17 0.30  4.03 |27.01 21.29
VideoChat?2 [8] CVPR’24 7B 1.22 4023 | 2126 1494 575 14.14| 6.64 1.51 0.00 1.90 |22.88 18.76
Oryx-1.5 [9] ICLR’25 7B 0.78 13.79| 1897 230  0.00 16.01| 56.72 20.86 4.52 16.48|16.77 15.43
Video-CCAM-v1.2 [3]| ArXiv’24 7B 1.89 68.97| 0.00 0.00 0.00 0.37 - - - - 139.13 23.11
TimeChat [11] CVPR’24 7B 1.37 40.80 | 14.37 8.05 345 11.38 - - - - ]21.50 17.39
VTimeLLM [6] CVPR’24 7B 1.34 31.03| 21.26 920  4.02 18.02| 0.00 0.00 0.00  0.00 |19.02 16.36
TRACE [5] ICLR’25 7B 0.87 14.37| 35.06 24.14 1494 25.63 - - - - [15.04 13.33
Sa2VA [13] \ArXiv’ZS\ 8B \ 0.67 16.09 \ 0.00 000 0.00 0.00 \ 7128 5779  45.68 43.86\25.09 19.98
Table 7. Performance on Animals Domain on chain “what-when-where”. The top result is highlighted in bold. “-”” denotes a model failed

to generate formatted answers. The score ranges from O to 3.

What (VQA)|  Where (Spatial Grounding) When (Temporal Grounding)
Model Venue | Parameters g TAP@0.1 AP@0.3 AP@0.5 mygy [RI@03 R1@0.5 RI@0.7 muqu| -oMF AM
GPT-40[10] - - 175 6322] 1290 4.41 170 392 2241 16.09 12.64 17.06/40.91 28.07
Gemini-2-Flash [4] - - 1.57 51.72| 1262 489  1.64 4.04| 3563 1724 8.05 26.44/35.88 27.40
Video-Llama3 [14]  |ArXiv'25| 7B 132 39.08| 128 057 029 048] 3391 21.84 10.34 23.27|25.5120.94
Qwen2.5-VL [1] ArXiv'25| 7B 1.69 57.47| 1004 456 148 3.15| 920 460 115 6.92|31.9622.51
Qwen2-VL [12] ArXiv'24| 7B 1.03 20.69| 1274 6.69 236 4.28| 2759 17.82 8.05 17.6315.65 14.20
InternVL-2.5 [2] ArXiv'24| 8B 1.57 52.87| 096 024 005 033] 1552 632 230 10.57|28.9121.26
Llava-Video [15] ArXiv'24| 7B 143 4655| 637 172 055 1.97| 1034 287 057 9.63(24.9219.38
VideoChat?2 [8] CVPR’24| 7B 122 4023 | 551 207 153 1.84| 1897 12.64 345 12.63/22.28 18.23
Oryx-1.5 [9] ICLR25| 7B 0.78 13.79| 1605 7.64 112 512 1954 172 057 16.31|16.77 15.43
Video-CCAM-v1.2 [3]|ArXiv'24| 7B 1.89 68.97| - - - - | 402 000 0.00 2.5339.8623.83
TimeChat [11] CVPR24| 7B 1.37 40.80| - - - - | 2471 920 345 16.60/23.5319.14
VTimeLLM [6] CVPR’24| 7B 1.34 31.03| 000 000 000 0.00| 1034 287 172 7.09 |14.84 12.71
TRACE [5] ICLR’25| 7B 0.87 1437| - - - - | 2874 17.82  8.05 19.76/12.51 11.37
Sa2VA [13] |ArXiv'25| 8B |0.67 16.09| 7847 67.26 5347 50.01| 0.00 0.00  0.00 0.00 |28.96 22.03
Table 8. Performance on Animals Domain on “what-where-when”. The top result is highlighted in bold. “-” denotes a model failed to

generate formatted answers. The score ranges from O to 3.

. |What (VQA)| When (Temporal Grounding) Where (Spatial Grounding)
Model Venue | Parameters g Acc [R1@0.3 RI@0.5 R1@0.7 111400 | AP@0.T AP@03 APG@O5 | ) M
GPT-40 [10] - - 1.62 64.71| 2588 14.12  9.41 20.17| 2771 1329  2.84 9.11 |45.4131.33
Gemini-2-Flash [4] - - 1.39 41.18| 27.06 23.53 1294 2290 21.30 5.10 243 6.39 |28.56 23.49
Video-Llama3 [14] | ArXiv'25 7B 1.47 48.24| 38.82 2588 1294 26.32| 1.99 0.86 021  0.70 |32.36 25.09
Qwen2.5-VL [1] ArXiv’'25 7B 1.58 60.00 | 18.82 10.59 235 12.18] 4293 25.85 7.18 16.00|40.68 29.39
Qwen2-VL [12] ArXiv’'24 7B 0.86 1529| 38.82 30.59 1529 27.81| 35.10 18.69 9.43 13.02|21.04 18.71
InternVL-2.5 [2] ArXiv’'24 8B 1.39 43.53| 14.12 941 353 11.12| 2.58 0.08 0.00 0.69 |23.21 18.44
Llava-Video [15] ArXiv'24 7B 1.55 56.47| 27.06 14.12 253 16.66| 6.49 2.77 0.86  2.77 |34.74 25.30
VideoChat?2 [8] CVPR’24 7B 1.32 4235| 2941 1467 941 1835 6.39 0.00 0.00 1.52 |25.63 20.74
Oryx-1.5 [9] ICLR’25 7B 084 824 | 1647 588 3.53 14.88| 3838 1545 343 12.29(12.61 11.80
Video-CCAM-v1.2 [3]| ArXiv’24 7B 1.81 77.65| 0.00 0.00 0.00 0.00 - - - - 149.94 25.88
TimeChat [11] CVPR’24 7B 0.94 2471 | 20.00 5.88 235 1296 - - - - |14.09 12.56
VTimeLLM [6] CVPR’24 7B 1.52 47.06| 32.94 1294 235 20.42| 0.00 0.00 0.00  0.00 |28.82 22.50
TRACE [5] ICLR’25 7B 0.80 11.76 | 28.24 1647 1059 20.17| - - - - |11.68 10.64
Sa2VA [13] \ArXiv’ZS\ 8B \ 0.40 4.71 \ 0.00 000 0.00 0.00 \ 57.57 4530 33.52 32.73\14,82 12.48
Table 9. Performance on Nature Domain on chain “what-when-where”. The top result is highlighted in bold. “-” denotes a model failed to

generate formatted answers. The score ranges from O to 3.



. |What (VQA)|  Where (Spatial Grounding) When (Temporal Grounding)
Model Venue | Parameters <4 cc |[AP@0.1 AP@0.3 AP@0.5 1,0 RI@0.3 RI@0.5 RI@0.7 mmygn| 1 M
GPT-40[10] - - 1.62 64.71| 16.66  9.79 224 587 3059 1647 1294 21.67|44.87 30.75
Gemini-2-Flash [4] - - 1.39 41.18| 12.56  3.92 048 3.81| 2941 21.18 11.76 25.07|28.60 23.35
Video-Llama3 [14] | ArXiv'25 7B 1.47 4824| 0.52 0.00 0.00 0.14 | 3294 2235 941 22.60[30.53 23.66
Qwen2.5-VL [1] ArXiv’'25 7B 1.58 60.00 | 7.02 3.31 196 2.65| 1412 941 5.88 11.62|35.56 24.76
Qwen2-VL [12] ArXiv’'24 7B 0.86 15.29| 11.42 7.79 422 468 | 31.76 2235 8.24 22.66|15.70 14.21
InternVL-2.5 [2] ArXiv’'24 8B 1.39 4353 | 0.63 0.00 0.00 031 | 824 2.35 1.18  7.29|21.68 17.05
Llava-Video [15] ArXiv'24 7B 1.55 56.47| 6.80 4.71 3.61 3.03| 14.12 3.3 3.53  12.02|33.02 23.84
VideoChat2 [8] CVPR’24 7B 1.32 4235| 1.33 0.20 0.00 038 ]| 21.18 1529 14.12 16.42|24.47 19.72
Oryx-1.5 [9] ICLR’25 7B 0.84 824 | 1351 649 253 5111 2000 10.59 588 17.55[11.5510.30
Video-CCAM-v1.2 [3]| ArXiv’'24 7B 1.81 77.65 - - - - 3.53 0.00 0.00 1.82 |50.55 26.49
TimeChat [11] CVPR’24 7B 0.94 2471 - - - - 23.53  5.88 1.18 13.26(14.20 12.66
VTimeLLM [6] CVPR’24 7B 1.52 47.06| 0.00 0.00 0.00 0.00 | 8.24 7.06 471 7.12 |23.66 18.06
TRACE [5] ICLR’25 7B 0.80 11.76 - - - - 2353 1294 7.06 17.98/10.78 9.91
Sa2VA [13] \ArXiv’ZS 8B \ 0.40 4.71 \ 62.16 5149  43.96 39.55\ 0.00 0.00 0.00 0.00 \19.39 14.75
Table 10. Performance on Nature Domain on “what-where-when”. The top result is highlighted in bold. “-” denotes a model failed to

generate formatted answers. The score ranges from O to 3.

What (VQA)| When (Temporal Grounding) Where (Spatial Grounding)
Model Venue | Parameters g = IRT@03 RI@0.5 RI@0.7 1m0y |[AP@0.1 AP@03 AP@0.5 myuy|-oM AM
GPT-4o [10] - - 1.68 61.04] 1558 649 260 16.05) 2730 7.82 2.03 7.86(39.98 28.32
Gemini-2-Flash [4] - - 1.57 53.25| 3247 24.68 1558 29.80| 1325 222  0.05 3.32(38.2628.79
Video-Llama3 [14]  |ArXiv'25| 7B 1.51 48.05| 31.17 22.08 779 22.07| 159 024 0.0 0.46 |30.30 23.53
Qwen2.5-VL [1] ArXiv'25| 7B 1.60 54.55| 1558 649 390 10.51| 27.92 1197 6.61 10.40|33.64 25.15
Qwen2-VL [12] ArXiv'24| 7B 129 46.75| 24.68 18.18 7.79 16.43| 1826 433 178 5.04 |28.71 22.74
InternVL-2.5 [2] ArXiv'24| 8B 1.73 55.84| 390 0.00 000 440| 032 0.00 000 0.25|28.8320.16
Llava-Video [15] ArXiv'24| 7B 1.64 62.34| 1429 649 390 10.73| 592 120 035 2.30/(37.1125.12
VideoChat?2 [8] CVPR’24| 7B 1.57 46.75| 1299 909 130 7.80| 728 260  0.00 222 |24.4718.93
Oryx-1.5 [9] ICLR25| 7B 1.17 41.56| 1429 779 130 12.63| 33.32 1205  3.02 9.44 (25712121
Video-CCAM-v1.2 [3]|ArXiv'24| 7B 2.17 80.52| 2.60 0.00 000 554| - - - - |56.42 28.69
TimeChat [11] CVPR’24| 7B 121 29.87| 11.69 519 260 9.10| - - - - |15.01 12.99
VTimeLLM [6] CVPR24| 7B 1.83 59.74| 9.09 7.79 390 12.01| 130 072 029 0.67 |34.8224.14
TRACE [5] ICLR25| 7B 1.16 37.66| 29.87 1558 6.49 21.86| - - - - |23.98 19.84
Sa2VA [13] |ArXiv'25| 8B [0.75 2857| 0.00 0.0 000 00 | 6121 5387 4457 40.54|28.5523.04
Table 11. Performance on Shows Domain on chain “what-when-where”. The top result is highlighted in bold. “-” denotes a model failed

to generate formatted answers. The score ranges from 0 to 3.

What (VQA)|  Where (Spatial Grounding) When (Temporal Grounding)
Model Venue | Parameters g -0 =3 TAP@0.1 AP?@O.B AP@0.5 Smou RI@03 Rl@pO.S RI@0.7 mgﬂoU LGM AM
GPT-40[10] - - 1.68 61.04] 995 259 044 275| 1688 11.69 7.79 13.05/37.01 25.61
Gemini-2-Flash [4] - - 1.57 5325| 5.16 074 029 1.53| 3506 2597 18.18 31.61|38.5228.80
Video-Llama3 [14]  |ArXiv’25| 7B 1.51 48.05| 0.00 000 000 000]| 4026 2597 1299 26.17|31.94 24.74
Qwen2.5-VL [1] ArXiv’'25| 7B 1.60 54.55| 8.02 342 089 241| 11.69 779  2.60 10.02/30.6122.32
Qwen2-VL [12] ArXiv'24| 7B 129 46.75| 5.1 175 040 156 1948 11.69 5.19 14.56|26.78 20.96
InternVL-2.5 [2] ArXiv'24| 8B 173 55.84| 043 000 000 0.14| 260 130 130 4.12|28.70 20.03
Llava-Video [15] ArXiv'24| 7B 1.64 6234| 3.04 192 000 1.14| 1948 519 260 11.36/36.9524.95
VideoChat2 [8] CVPR’24| 7B 1.57 46.75| 622 237 019 191 | 1429 11.69 2.60 9.22|24.87 19.29
Oryx-1.5 [9] ICLR’25 7B 1.17 41.56| 12.97 471 065 3.70| 1299 260 130 11.11/23.09 18.79
Video-CCAM-v1.2 [3]|ArXiv’'24| 7B 217 80.52| - - - - 649 000 000 4.69|56.1228.40
TimeChat [11] CVPR’24| 7B 121 2987] - - - - | 1948 519  0.00 13.66/16.72 13.75
VTimeLLM [6] CVPR’24| 7B 1.83 59.74| 0.00 0.00 000 000| 779 519 000 5.42(32.1921.72
TRACE [5] ICLR25 7B 1.16 37.66| - - - - 11948 1429 9.09 15.91|21.53 17.86
Sa2VA [13] |ArXiv’25| 8B [0.75 2857| 63.01 56.97 46.61 4257| 0.00 0.0 0.0 0.00|29.70 23.72

Table 12. Performance on Shows Domain on “what-where-when”.
generate formatted answers. The score ranges from O to 3.

The top result is highlighted in bold. “-” denotes a model failed to



. |What (VQA)| When (Temporal Grounding) Where (Spatial Grounding)
Model Venue | Parameters g Acc [R1@0.3 RI@0.5 R1@0.7 111400 | AP@0.T AP@03 AP@O5 | ) M
GPT-40 [10] - - 1.66 60.46| 2526 11.80 497 16.82| 22.12  8.77 2.66  6.81 (39.42 28.03
Gemini-2-Flash [4] - - 1.42 4576 29.81 1553 9.52 22.78| 18.69  3.39 032  5.03 |30.72 24.52
Video-Llama3 [14] | ArXiv'25 7B 1.22 33.33| 3251 2029 10.77 22.30| 4.80 1.10 0.08 1.22|22.34 18.95
Qwen2.5-VL [1] ArXiv’'25 7B 1.61 57.35| 1698 10.56 5.18 12.39| 46.07 27.44 12.04 18.18|39.50 29.31
Qwen2-VL [12] ArXiv’'24 7B 0.88 14.49| 2298 15.11 8.07 16.10| 39.64 18.13 420 12.82|15.64 14.47
InternVL-2.5 [2] ArXiv’'24 8B 1.46 44.72| 11.59 455 228 8.65| 3.16 0.51 0.01  0.94 |23.09 18.10
Llava-Video [15] ArXiv'24 7B 1.47 4596 | 1449 435 1.04 10.29| 4.64 0.73 0.00 1.70 |24.71 19.32
VideoChat?2 [8] CVPR’24 7B 1.27 3520| 1698 870 476 10.81| 12.59  1.88 032  3.07 |19.31 16.36
Oryx-1.5 [9] ICLR’25 7B 0.78 8.07 | 1429 2.07 021 11.73] 40.69 1293 1.83 11.35/10.98 10.38
Video-CCAM-v1.2 [3]| ArXiv’24 7B 1.67 5839 | 1.04 0.00 0.00 1.15 - - - - |29.61 19.85
TimeChat [11] CVPR’24 7B 1.07 25.05| 18.01 6.83 3.11 11.33 - - - - |13.62 12.13
VTimeLLM [6] CVPR’24 7B 1.58 51.35| 19.25  6.21 2.07 13.53| 0.44 0.00 0.00 0.13 |28.91 21.67
TRACE [5] ICLR’25 7B 0.77 932 | 2484 11.80 6.21 17.66| - - - - 1974 8.99
Sa2VA [13] \ArXiv’ZS\ 8B \ 0.55 7.45 \ 0.00 000 0.00 0.17 \ 66.22 57.67 4839 44.14|22.0517.25
Table 13. Performance on Daily Life Domain on chain “what-when-where”, The top result is highlighted in bold. “-” denotes a model

failed to generate formatted answers. The score ranges from O to 3.

What (VQA)| Where (Spatial Grounding) When (Temporal Grounding)
Model Venue - |Parameters| ¢~ =8 TAP@O.1 API@)DOS AP@0.5 ivlou RI@0.3 Rl@pO.S RI@0.7 miou LGM AM
GPT-40[10] - - 166 6046| 1127 504 1.08 349 1553 9.73 663 11.6036.22 25.18
Gemini-2-Flash [4] - . 142 4576| 855 212 074 2522650 12.63 745 20.5428.90 22.94
Video-Llama3 [14]  |ArXiv'25| 7B |1.22 3333| 108 026 000 030 3292 2029 9.11 21.93]21.87 18.52
Qwen2.5-VL [1] ArXivi25| 7B | 1.61 57.35| 6.09 379 147 244 1325 642 248 890 (32332290
Qwen2-VL [12] ArXivi24| 7B | 0.88 1449| 1038 557 157 3.58| 2091 13.66 6.63 15.32/11.98 11.13
InternVL-2.5 [2] ArXivi24| 8B | 146 4472| 022 002 000 0.11| 1041 352 124 7.09 |22.25 17.70
Llava-Video [15] ArXivi24| 7B | 147 4596| 652 220 007 205| 2112 663  2.07 14.54|26.45 20.85
VideoChat? [8] CVPR'24| 7B [127 3520| 264 095 049 091 1594 952 580 11.02]18.66 15.71
Oryx-1.5 [9] ICLR25| 7B |0.78 807 | 1739 682 167 532| 1946 476 186 14.37/9.80 9.26
Video-CCAM-v1.2 [3]|ArXiv'24| 7B | 1.67 58.39| - - - - | 207 000 000 1.86|29.8520.08
TimeChat [11] CVPR24| 7B | 1.07 25.05| - - - - | 1967 807 290 13.45|14.43 12.83
VTimeLLM [6] CVPR24| 7B |158 5135| 000 000 000 000| 725 352 207 5.6425.9519.00
TRACE [5] ICLR25| 7B |077 932 | - . . - | 2195 911 538 1522[8.77 8.18
Sa2VA [13] |ArXiv'25| 8B [055 745 | 70.50 61.87 5292 48.11] 0.00 000 000 0.0 [24.45 18.52

Table 14. Performance on Daily Life Domain on “what-where-when”. The top result is highlighted in bold. “-” denotes a model failed to
generate formatted answers. The score ranges from O to 3.

. |What (VQA)| When (Temporal Grounding) Where (Spatial Grounding)
Model Venue | Parameters g Acc [R1@0.3 RI@0.5 R1@0.7 111400 | AP@0.T AP@03 APG@O5 | ) M
GPT-40 [10] - - 1.64 5699 | 2591 10.88 4.66 19.05| 15.69 5.22 1.68  4.72 |36.78 26.92
Gemini-2-Flash [4] - - 1.52 48.19| 2850 11.92 10.36 24.42| 8.93 1.85 024 255 |32.11 25.05
Video-Llama3 [14] | ArXiv'25 7B 141 46.11| 3523 1658 725 21.63] 1.34 0.00 0.00 0.25 |28.82 22.67
Qwen2.5-VL [1] ArXiv’'25 7B 1.50 53.89| 21.76 1399  8.81 15.28| 19.79 9.22 3.57  6.75(33.66 25.30
Qwen2-VL [12] ArXiv’'24 7B 1.05 2798 | 2746 17.10 7.25 18.08| 14.60 6.19 1.26  4.62 {19.16 16.89
InternVL-2.5 [2] ArXiv’'24 8B 1.55 48.70| 11.40 4.66 1.55 8.45| 031 0.00 0.00 0.15(25.24 19.10
Llava-Video [15] ArXiv'24 7B 1.53 52.33| 1295 466 207 9.64| 4.29 0.31 0.00 1.48|28.57 21.15
VideoChat?2 [8] CVPR’24 7B 1.17 36.79| 2228 1347 259 1290 4.22 0.07 0.00 1.05 |20.25 16.91
Oryx-1.5 [9] ICLR’25 7B 098 2435| 1658 1.04  0.00 11.84| 22.65 7.69 0.74  6.32 |15.68 14.17
Video-CCAM-v1.2 [3]| ArXiv’24 7B 1.72 6477 | 1.04 0.00 0.00 1.58 - - - - 135.30 22.12
TimeChat [11] CVPR’24 7B 1.13 29.02| 17.62  8.29 2.07 1250 - - - - |15.87 13.84
VTimeLLM [6] CVPR’24 7B 1.36 39.90| 22.80 570  2.07 14.20| 0.82 0.18 0.00 0.24 |22.15 18.11
TRACE [5] ICLR’25 7B 0.93 23.83| 31.09 1451 933 2373 - - - - |18.11 15.86
Sa2VA [13] ‘ArXiv’ZS\ 8B \ 0.73 22.28 \ 1.04 000 0.00 042 \ 46.80 36.05 26.29 26.07\18,61 16.25
Table 15. Performance on Sports Domain on chain “what-when-where”. The top result is highlighted in bold. “-” denotes a model failed

to generate formatted answers. The score ranges from 0 to 3.
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What (VQA)|  Where (Spatial Grounding) When (Temporal Grounding)
Model Venue [Parameters g =R ce [AP@0.1 AP@0.3 AP@0.5 myop[RI@03 RI@0S RI@0.T mgey| o M
GPT-40[10] - - 1.64 56.99| 5.72 2.68 1.04 197 | 2383 18.65 15.03 19.29) 3594 26.09
Gemini-2-Flash [4] - - 1.52 48.19| 4.18 1.85 024 225] 2539 1140 933 21.72| 3042 23.64
Video-Llama3 [14] ArXiv’'25 7B 1.41 46.11| 0.00 0.00 0.00 0.00| 3057 17.10 10.88 20.35| 2820 22.16
Qwen2.5-VL [1] ArXiv'25 7B 1.50 53.89| 4.09 2.15 099 1.55| 1192 518 415 808| 2913 21.17
Qwen2-VL [12] ArXiv'24 7B 1.05 27.98| 4.60 1.76 039 1.39| 2435 18.65 1036 17.99| 18.02 15.79
InternVL-2.5 [2] ArXiv’'24 8B 1.55 48.70| 0.33 0.08 0.00 0.08| 9.84 3.11 2.07 7.07 2472 18.61
Llava-Video [15] ArXiv’'24 7B 1.53 5233 3.22 0.81 0.00 097 | 1554 3.11 0.52 11.23] 28.99 2151
VideoChat2 [8] CVPR’24 7B 1.17 36.79| 1.01 0.00 0.00 0.28 | 22.80 12.44 5.18 13.50| 2022 16.85
Oryx-1.5[9] ICLR’25 7B 0.98 2435| 7.98 2.25 0.53 220 2332 777 415 1730 1638 14.62
Video-CCAM-v1.2 [3]| ArXiv'24 7B 1.72 64.77 - - - - 0.00 000 0.00 0.83| 3505 21.86
TimeChat [11] CVPR’24 7B 1.13 29.02 - - - - 18.13  6.74 1.04 11.27| 1541 1343
VTimeLLM [6] CVPR’24 7B 1.36 39.90| 0.00 0.00 0.00 0.00| 3.11 1.55 1.04 2.51(19.9017.82 14.13
TRACE [5] ICLR’25 7B 0.93 23.83 - - - - 2591 1347 881 20.46| 16.71 14.76
Sa2VA [13] |ArXiv'25| 8B [0.73 2228 5324 4371 3193 31.01] 000 000 000 0.00| 1778 20.76
Table 16. Performance on Sports Domain on “what-where-when”. The top result is highlighted in bold. “-” denotes a model failed to
generate formatted answers. The score ranges from O to 3.
What (VQA)| When (Temporal Grounding) Where (Spatial Grounding)
Model Venue | Parameters -~ = IRT@03 RI@0.5 RI@0.7 myey |AP@0.1 AP@03 AP@0.5 muay| oM AM
GPT-40 [10] - - 1.98 71.09| 1836 938 449 14.18| 1144 517 1.13 3.71 |47.73 29.66
Gemini-2-Flash [4] - - 1.98 7031 | 38.09 17.19 898 28.21| 7.38 1.54 0.27 235 52.3233.62
Video-Llama3 [14] ArXiv’25 7B 1.51 46.48| 46.48 20.70 5.08 26.99| 1.41 0.58 0.09  0.50 |31.49 24.66
Qwen2.5-VL [1] ArXiv’25 7B 1.65 50.78 | 1543  6.25 1.37 9.67| 1889  8.61 2,65 6.21]29.1622.22
Qwen2-VL [12] ArXiv'24 7B 1.21 3535| 39.65 25.00 13.67 26.83| 8.82 1.86 023 225 25.8121.58
InternVL-2.5 [2] ArXiv'24 8B 1.35 37.30| 1289 586  3.12 880 | 1.85 0.17 0.00 0.39 |18.76 15.50
Llava-Video [15] ArXiv’'24 7B 1.63 50.78 | 15.04 7.23 1.56 9.68| 2.13 0.28 0.00 0.89 |27.32 20.45
VideoChat2 [8] CVPR’24 7B 1.33 33.79| 28.32 20.31 12.30 20.58| 10.66 1.02 0.07  2.58 |22.29 18.98
Oryx-1.5 [9] ICLR’25 7B 1.17 33.59| 1250  6.05 2.15 10.64| 23.13 6.52 1.14  6.18 {19.52 16.81
Video-CCAM-v1.2 [3]| ArXiv’'24 7B 1.66 47.46| 039 000 0.00 094 - - - - |21.77 16.13
TimeChat [11] CVPR’24 7B 0.89 19.73| 21.68 13.48 527 14.50| - - - - 12,55 11.41
VTimeLLM [6] CVPR’24 7B 1.36 32.62| 37.89 1738 176 22.37| 0.55 0.23 0.09 0.20 |21.67 18.40
TRACE [5] ICLR’25 7B 1.04 22.85| 32.62 1425 352 20.20 - - - - |16.17 14.35
Sa2VA [13] ‘ArXiv’ZS 8B 1.00 24.02 ‘ 0.00 0.00 0.00 0.00 ‘ 3226 2384 1733 17.38 ‘ 14.28 12.75
Table 17. Performance on Entertainments Domain on chain “what-when-where”. The top result is highlighted in bold. “-”” denotes a model
failed to generate formatted answers. The score ranges from O to 3.
’ |What (VQA)|  Where (Spatial Grounding) When (Temporal Grounding)
Model Venue | Paramelers <4 cc |[AP@0.1 AP@0.3 AP@0.5 1,00 RI@0.3 RI@0.5 RI@0.7 mmyen| 1 M
GPT-40[10] - - 1.98 71.09| 5.35 2.25 026 1.66| 1406 5.08 1.56  9.07 [45.10 27.27
Gemini-2-Flash [4] - - 1.98 7031 | 5.08 1.07 0.00 1.36| 4043 1836 898 27.56|51.69 33.08
Video-Llama3 [14] | ArXiv'25 7B 1.51 46.48| 0.21 0.02 0.00 0.00 | 4570 23.63 7.23 27.68|31.67 24.75
Qwen2.5-VL [1] ArXiv’'25 7B 1.65 50.78 | 1.69 0.71 026 055 8.01 4.69 1.17  5.11 {25.56 18.81
Qwen2-VL [12] ArXiv’'24 7B 1.21 3535 1.61 0.28 0.06 042 | 3398 23.63 1230 24.10|23.83 19.92
InternVL-2.5 [2] ArXiv’'24 8B 1.35 37.30| 0.48 0.00 0.00 0.12| 1094 4.69 2.15 8.09|18.42 15.34
Llava-Video [15] ArXiv'24 7B 1.63 50.78 | 0.42 0.10 0.00 0.12| 1328 6.25 1.76  9.20 26.89 20.04
VideoChat2 [8] CVPR’24 7B 1.33 3379 | 4.44 1.02 022 1.33| 2441 1895 9.18 17.56|20.63 17.56
Oryx-1.5 [9] ICLR’25 7B 1.17 3359 | 432 1.10 000 1.09| 12.89 7.03 430 11.72{18.17 15.47
Video-CCAM-v1.2 [3]| ArXiv’'24 7B 1.66 47.46 - - - - 0.78 0.00 0.00 2.66 22.35 16.71
TimeChat [11] CVPR’24 7B 0.89 19.73 - - - - 1953  9.38 2.34  13.08/12.00 10.94
VTimeLLM [6] CVPR’24 7B 1.36 32.62| 0.00 0.00 0.00 0.00 | 10.74  5.08 0.59 6.11 |15.26 1291
TRACE [5] ICLR’25 7B 1.04 22.85 - - - - 2793 12.89 430 18.01(15.27 13.62
Sa2VA [13] \ArXiv’ZS 8B 1.00 24.02 \ 3226 2384 17.33 17.38\ 0.00 0.00 0.00 0.00 \15.52 13.80
Table 18. Performance on Entertainments Domain on “what-where-when”. The top result is highlighted in bold. “-” denotes a model

failed to generate formatted answers. The score ranges from O to 3.
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What (VQA)| When (Temporal Grounding) Where (Spatial Grounding)
Model Venue  Parameters i Acc [R1@0.3 RI@0.5 RI@0.7 1oy | AP@0.1 AP@0.3 AP@0.5 mygy| 0 M
GPT-40 [10] - - 1.66 5842 26773 1584 7.92 20.49| 2055 9.16 3.05 7.08 |39.34 28.66
Gemini-2-Flash [4] - - 1.43 47.52| 2772 17.82 891 25.77| 1563  3.38 1.98  4.84 [33.08 26.05
Video-Llama3 [14] ArXiv’'25 7B 1.40 44.55| 39.60 23.76 9.90 24.18| 1.85 0.43 0.00 0.56 |29.07 23.10
Qwen2.5-VL [1] ArXiv’25 7B 1.58 54.46| 21.78 9.90 495 14.98| 4336 25.46 8.57 16.52|37.64 28.56
Qwen2-VL [12] ArXiv’'24 7B 1.06 28.71| 18.81 10.89 594 13.57| 3342 15.09 6.15 11.05|20.04 17.78
InternVL-2.5 [2] ArXiv'24 8B 1.56 50.50| 13.86  4.95 198 9.44| 1.89 0.00 0.00 0.54 |26.92 20.16
Llava-Video [15] ArXiv'24 7B 1.54 59.41| 17.82 5.94 0.00 11.26| 7.27 1.24 0.50 2.37 |34.83 24.35
VideoChat?2 [8] CVPR’24 7B 1.23 35.64| 18.81 12.87 990 11.93| 10.85 0.69 0.00 2.50 [19.77 16.69
Oryx-1.5 [9] ICLR’25 7B 0.94 20.79| 17.82 5.94 1.98 14.58| 33.00 9.46 1.13  8.96 |16.15 14.87
Video-CCAM-v1.2 [3]| ArXiv’'24 7B 1.93 7426 2.97 0.00 0.00 3.46 - - - - 146.41 2591
TimeChat [11] CVPR’24 7B 1.23 33.66 | 14.85 7.92 396 12.83 - - - - |18.26 15.50
VTimeLLM [6] CVPR’24 7B 1.48 45541 22777  17.92 3.96 14.65| 0.00 0.00 0.00 0.07 |25.56 20.09
TRACE [5] ICLR’25 7B 093 20.79| 2475 13.86 13.86 18.46 - - - - |14.57 13.09
Sa2VA [13] \ArXiv’ZS\ 8B \ 0.79 24.75 \ 0.00 0.00 0.00 0.00 \ 5337 46.12 37.35 34.20\23.43 19.65
Table 19. Performance on Vehicle Domains on chain “what-when-where”. The top result is highlighted in bold. “-” denotes a model failed

to generate formatted answers. The score ranges from O to 3.

What (VQA)|  Where (Spatial Grounding) When (Temporal Grounding)

Model Venue | Parameters g Acc [AP@0.1 AP@0.3 AP@0.5 rmyop[R1@0.3 RI@0.5 RI@0.7 mgen| "o M
GPT-40[10] - - 1.66 58.42| 9.58 5.61 229 3.68| 15.84 891 8.91 20.49|35.25 25.12
Gemini-2-Flash [4] - - 143 4752 | 693 0.80 0.00 1.67| 21.78 11.88 594 21.45|30.10 23.55
Video-Llama3 [14] | ArXiv’'25 7B 1.40 44.55| 0.00 0.00 0.00 0.07| 40.59 20.79 11.88 24.99|29.27 23.20
Qwen2.5-VL [1] ArXiv’25 7B 1.58 54.46| 2.23 1.90 1.19  1.22| 11.88 297 297 7.98 (29.40 21.22
Qwen2-VL [12] ArXiv’'24 7B 1.06 28.71| 6.96 2.85 1.12 2.28 | 18.81 14.85 891 14.15/17.14 15.05
InternVL-2.5 [2] ArXiv’'24 8B 1.56 50.50| 0.31 0.00 0.00 0.08| 17.82 594 0.99 10.84|27.29 20.47
Llava-Video [15] ArXiv’'24 7B 1.54 59.41| 5.37 0.00 0.00 0.96 11.88 495 1.98]9.15 33.57
23.17

VideoChat2 [8] CVPR’24 7B 1.23 35.64| 1.20 0.00 0.00 028 1584 792 594 9.54]18.09 15.12
Oryx-1.5 [9] ICLR’25 7B 094 20.79 | 1436  4.03 099 4.03| 17.82 891 1.98 15.41(14.72 13.41
Video-CCAM-v1.2 [3]| ArXiv'24 7B 1.93 74.26 - - - - 1.98 0.00 0.00 1.56(45.76 25.27
TimeChat [11] CVPR’24 7B 1.23 33.66 - - - - 17.82  4.95 0.99 12.62/18.18 15.43
VTimeLLM [6] CVPR’24 7B 1.48 45.54| 0.00 0.00 0.00 0.00 | 1.98 0.99 0.99 2.8821.23 16.14
TRACE [5] ICLR’25 7B 0.93 20.79 - - - - 2475 1386  6.93 17.19]14.06 12.66
Sa2VA [13] \ArXiv’ZS\ 8B \ 0.79 24.75 \ 68.39 59.57 48.11 44.45\ 0.00 0.00 0.00 0.00 \29.08 23.07

Table 20. Performance on Vehicle Domain on “what-where-when”. The top result is highlighted in bold. “-” denotes a model failed to

generate formatted answers. The score ranges from O to 3.

What (VQA)| When (Temporal Grounding) Where (Spatial Grounding)
Model Venue | Parameters o Acc [R1@0.3 RI@0.5 R1@0.7 11140 | AP@0.T AP@03 AP@O5 | ) M
GPT-40 [10] - - 1.55 50.58 | 25.17 8.55 4.16 17.39| 2475 11.75 493  8.71(32.90 22.56
Gemini-2-Flash [4] - - 1.39 4296 25.17 9.93 5.08 1891| 2197 6.29 2.05  6.73 |28.02 22.87
Video-Llama3 [14] | ArXiv'25 7B 1.32 40.18 | 2540 1524 855 18.26| 4.64 0.81 020  1.27 |24.28 19.90
Qwen2.5-VL [1] ArXiv’25 7B 1.68 56.58| 1640 7.62 346 10.78| 4527 25.88 13.01 18.02(38.24 28.46
Qwen2-VL [12] ArXiv’'24 7B 0.93 23.09| 21.25 1270 647 15.02| 39.12 17.02 6.07 12.95|18.80 17.02
InternVL-2.5 [2] ArXiv’'24 8B 1.49 4388 | 14.09 5.08 231 9.83| 2.63 0.26 0.05 0.8522.99 18.19
Llava-Video [15] ArXiv'24 7B 1.38 4527 | 1293  4.85 1.15 10.10| 6.26 0.93 0.40 2.35|24.4329.24
VideoChat2 [8] CVPR’24 7B 1.23 3557| 15.01 9.0l 370 10.19| 11.82  1.56 0.18 2.92(19.22 16.22
Oryx-1.5 [9] ICLR’25 7B 0.84 1547|2679 693  4.16 19.42| 4380 1433 337 12.99|17.44 15.96
Video-CCAM-v1.2 [3]| ArXiv’'24 7B 1.81 61.20| 2.31 0.00 0.00 2.22 - - - - |32.3121.14
TimeChat [11] CVPR’24 7B 1.07 2794 | 17.09 7.62 3.00 10.98 - - - - |14.80 12.97
VTimeLLM [6] CVPR’24 7B 146 42.03| 23.09 1293 6.24 17.89| 0.04 0.00 0.00  0.04 |24.76 19.99
TRACE [5] ICLR’25 7B 0.86 17.09| 2356 10.39 393 16.64| - - - - 1231 11.24
Sa2VA [13] \ArXiv’ZS\ 8B \ 0.55 1339| 000 000 0.00 0.16 \ 5871 4840 39.63 37.73\20.64 17.10
Table 21. Performance on Indoor on chain “what-when-where”. The top result is highlighted in bold. “-”” denotes a model failed to generate

formatted answers. The score ranges from O to 3.
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What (VQA) Where (Spatial Grounding) When (Temporal Grounding)
Model Venue | Parameters g = I AP@0.1 AP@0.3 AP@0.5 muyy [R1I@0.3 R1I@0.5 R1I@0.7 mogy|-oM AM
GPT-40[10] - - 1.55 5058 11.05 528  2.05 3.74| 1640 11.09 8.08 13.05/29.4222.45
Gemini-2-Flash [4] - - 139 4296| 805 224 111 263| 2794 947 370 19.51]26.8321.70
Video-Llama3 [14]  |ArXiv'25| 7B 132 40.18| 094 029 000 026] 2610 1686 9.70 19.85[24.59 24.43
Qwen2.5-VL [1] ArXiv'25| 7B 1.68 56.58| 690 431 300 3.11| 1247 531 323 858 (31.8522.76
Qwen2-VL [12] ArXiv'24| 7B | 093 23.09| 894 468 143 3.11| 1917 10.16 554 13.35(14.59 13.19
InternVL-2.5 [2] ArXiv'i24| 8B 1.49 4388| 042 000 000 0.17| 11.09 277 115 7.73|22.0017.72
Llava-Video [15] ArXiv'24| 7B 138 4527| 589  1.08 023 1.66| 21.94 647 323 15.77|26.37 20.90
VideoChat2 [8] CVPR'24| 7B 123 3557| 231 080 000 077| 1270 785 439 9.10 |18.09 15.15
Oryx-1.5 [9] ICLR'25| 7B  |0.84 1547| 12.85 490 125 4.08| 2633 462  2.08 18.38/13.76 12.65
Video-CCAM-v1.2 [3]| ArXiv'24| 7B 1.81 6120 - - - - | 346 000 000 2.69[32.3121.14
TimeChat [11] CVPR24| 7B 1.07 27.94| - - - - ] 23.09 11.09 370 15.34[16.48 14.43
VTimeLLM [6] CVPR24| 7B 146 42.03| 000 000 000 000]| 1062 7.62 485 8.1521.0116.73
TRACE [5] ICLR'25| 7B |0.86 17.09| - - - - 12032 855 346 14.65[11.5310.58
Sa2VA [13] |ArXiv'25| 8B [ 0.55 1339] 68.83 5930 49.50 45.87| 0.00  0.00 0.0 0.00]25.28 19.78
Table 22. Performance on Indoor Domain on “what-where-when”. The top result is highlighted in bold. “-” denotes a model failed to

generate formatted answers. The score ranges from O to 3.

What (VQA)| When (Temporal Grounding) Where (Spatial Grounding)
Model Venue | Parameters - = IRT@03 RI@0.5 RI@0.7 myey | AP@0.1 AP@03 AP@0.5 muay| oM AM
GPT-40 [10] - - 1.24 4737| 526  0.00 000 3.05| 0.00 0.00 0.00  0.00 |22.43 16.80
Gemini-2-Flash [4] - - 1.76 63.16 | 55.26 50.00 47.37 46.31| 16.41 3.32 0.38  4.50 |55.55 37.99
Video-Llama3 [14] ArXiv’'25 7B 1.61 5526 36.84 1579 2.63 18.97| 3.17 0.00 0.00  0.00 |33.83 24.75
Qwen2.5-VL [1] ArXiv’25 7B 032 7.89 | 0.00 0.00 000 0.37| 1.20 0.00 0.00 029|296 2.85
Qwen2-VL [12] ArXiv’24 7B 1.26 44.74| 1053 2.63 263 7.38| 249 0.00 0.00 1.03 |22.67 17.72
InternVL-2.5 [2] ArXiv'24 8B 1.03 2632| 0.00 0.00 000 0.73| 0.26 0.00 0.00 0.14 |10.47 9.06
Llava-Video [15] ArXiv'24 7B 1.61 60.53| 7.89 2.63 000 525| 633 1.17 0.00  2.20 |33.52 22.66
VideoChat2 [8] CVPR’24 7B 0.71 15.79| 7.89 7.89 0.00 5.64| 6.95 2.61 0.60 2.84|8.63 8.09
Oryx-1.5[9] ICLR’25 7B 0.97 26.32| 0.00 0.00 0.00 1.86| 18.79 5.85 1.30  5.79 |12.80 11.32
Video-CCAM-v1.2 [3]| ArXiv’'24 7B 1.61 44.74| 0.00 0.00 0.00 0.0 - - - - 119.77 1491
TimeChat [11] CVPR’24 7B 0.66 15.79| 2.63  0.00 0.00 0.88 - - - - 16.02 556
VTimeLLM [6] CVPR’24 7B 095 21.05| 7.89 263 000 3.73| 13.68 2.03 0.00 3.86|8.66 7.79
TRACE [5] ICLR’25 7B 0.84 18.42| 42.11 2632 10.53 26.41 - - - - |17.01 14.92
Sa2VA [13] |ArXiv'25| 8B |045 13.16] 0.00 000 0.00 0.00| 31.67 26.84 2335 19.58/11.97 10.91
Table 23. Performance on Tutorial Domain on chain “what-when-where”. The top result is highlighted in bold. “-” denotes a model failed
to generate formatted answers. The score ranges from 0 to 3.
What (VQA)|  Where (Spatial Grounding) When (Temporal Grounding)
Model Venue  [Parameters o Acc [AP@0.1 AP@0.3 AP@0.5 11,00|R1@0.3 R1@0.5 RI@0.T e | 0 M
GPT-40[10] - - 1.24 47.43| 0.00 0.00 0.00 0.00 | 2.63 2.63 0.00 2.28 |22.17 16.55
Gemini-2-Flash [4] - - 1.76 63.16| 8.00 0.57 0.00 1.82| 5526 5526 50.00 51.01|57.68 38.66
Video-Llama3 [14] | ArXiv’25 7B 1.61 5526 0.00 0.00 0.00 0.00| 31.58 13.16 2.63 18.56|33.66 24.61
Qwen2.5-VL [1] ArXiv’25 7B 032 7.89 | 048 0.00 0.00 0.10| 0.00 0.00 0.00 0.00|278 2.67
Qwen2-VL [12] ArXiv’'24 7B 1.26 4474 | 0.00 0.00 0.00 000| 526 263 000 5.838|21.79 16.87
InternVL-2.5 [2] ArXiv’'24 8B 1.03 2632 | 0.00 0.00 0.00 0.00 | 2.63 0.00 0.00 2.60 [11.60 9.64
Llava-Video [15] ArXiv’'24 7B 1.61 60.53| 0.00 0.00 0.00 0.00| 5.26 0.00 0.00 3.2232.11 21.28
VideoChat2 [8] CVPR’24 7B 0.71 1579 | 0.99 0.33 0.00 024| 000 0.00 000 225|657 6.10
Oryx-1.5[9] ICLR’25 7B 0.97 26.32| 0.00 0.00 0.00 0.00| 000 0.00 0.00 1.7410.77 9.35
Video-CCAM-v1.2 [3]| ArXiv'24 7B 1.61 44.74 - - - - 0.00 000 0.00 0.7120.01 15.15
TimeChat [11] CVPR’24 7B 0.66 15.79 - - - - 5.26 2.63 2.63 3.85|7.04 6.55
VTimeLLM [6] CVPR’24 7B 0.95 21.05| 0.00 0.00 0.00 0.00 | 5.26 0.00 0.00 2.31]8.66 7.79
TRACE [5] ICLR’25 7B 0.84 18.42 - - - - 4474  31.58 1579 27.87|17.68 15.43
Sa2VA [13] |ArXiv'25| 8B [ 045 13.16] 31.67 26.84 2335 19.58] 0.00  0.00  0.00 0.00|11.97 10.91
Table 24. Performance on Tutorial Domain on “what-where-when”. The top result is highlighted in bold. “-” denotes a model failed to

generate formatted answers. The score ranges from O to 3.
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