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What actions taken by the ego
vehicle can lead to a collision with
<c2,CAM_FRONT,1060.0,451.7>?

Q1

<c3,CAM_FRONT,902.5,440.5>

<c2,CAM_FRONT,1060.0,451.7>

No such action will
lead to a collision.

No such action will
lead to a collision.

Lacks spatio-temporal
context, leading to static
and incorrect predictions

A1A2

QUESTIONS

What actions taken by the ego
vehicle can lead to a collision with
<c3,CAM_FRONT,902.5,440.5>?

Q2

Slight right turn.Accelerating and
going straight

Tracking adds spatio-
temporal context for
more informed and
precise predictions.

<c3,CAM_FRONT,902.5,440.5>

<c2,CAM_FRONT,1060.0,451.7>
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MULTI-OBJECT 
TRACKS

For each object , add
tracking information

: timestep
: 3D position

: velocity
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Our system integrates visual, trajectory, and ego-motion information through visual and trajectory encoders. The input consists of multi-
view images, which are processed to obtain visual embeddings, while a 3D tracker generates key object tracks. These tracks are then
used to extract spatiotemporal embeddings, which are fused with the visual embeddings and transformed through a query former module.
These multimodal embeddings are then passed to the large language model enhanced with adapters to align visual, tracking and textual
modalities, enabling contextual reasoning and task-specific answers.

Our system integrates visual, trajectory, and ego-
motion information through visual and trajectory
encoders. The input consists of multi-view images,
which are processed to obtain visual embeddings,
while a 3D tracker generates key object tracks. These
tracks are then used to extract spatiotemporal
embeddings, which are fused with the visual
embeddings and transformed through a query former
module. These multimodal embeddings are then
passed to the large language model enhanced with
adapters to align visual, tracking and textual
modalities, enabling contextual reasoning and task-
specific answers.
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Large Language Model            Adapter

Text Encoder

Answer:
Turning right and accelerating.
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Question:
What actions taken by the ego vehicle can 
lead to a collision with 
<c1,CAM_FRONT_RIGHT,850.0,484.2>?
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Select Frames and Key ObjectsMulti-view 
Frame Sequence

Track Attributes
Extraction

Pre-defined Question-
Answer Template

Ground
Truth

Question: What is the average speed of the black car?
Answer: 0.5 m/s
Question: Is the black car going left, right, or straight with respect to ego?
Answer: Straight

Pretraining data

We make use of nuScenes ground truth and multi-
view frames to generate tracks and question-answer
pairs related to track attributes for pretraining our
proposed trajectory encoders. 

On the DriveLM-nuScenes test set, our method demonstrates a substantial
advantage by integrating 3D tracking information. Compared to the baseline, our
approach achieves a 9.5 percentage point gain in accuracy and a 9.4 percentage
point increase in the overall final score. This highlights the critical role of
spatiotemporal context for understanding complex real-world driving scenarios.

We also validated our method on the DriveLM-
CARLA dataset. The results show our approach
adapts to the simulated environment, outperforming
the baseline with a 3.7 point gain in the final score.

Question:What actions taken by the ego vehicle can

lead to a collision with <c1,CAM_FRONT,714.3,503.6>? 

GT: Accelerate and go straight.

Baseline: No such action will lead to a collision.

Ours: Accelerating and going straight.

Question: In this scenario, what are safe actions to

take for the ego vehicle?

GT: Keep going at the same speed, decelerate gradually without braking.

Baseline: Brake gently to a stop, brake suddenly, and proceed ahead.

Ours: Keep going at the same speed, decelerate gradually without

braking.

GT: A. The ego vehicle is going straight. The ego vehicle is not moving.

Baseline: D. The ego vehicle is steering to the left. The ego vehicle is

driving slowly.

Ours: A. The ego vehicle is going straight. The ego vehicle is not moving.

Question: Predict the behavior of the ego vehicle.

Please select the correct answer [options listed]


