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End-to-end autonomous driving (E2E-AD) demands effective processing of multi-view sensor data and
robust handling of diverse and complex driving scenarios, particularly rare maneuvers such as aggressive
turns. The recent success of the Mixture-of-Experts (MoE) architectures in Large Language Models (LLMs)
demonstrates that expert specialization enables strong scalability. In this work, we propose DriveMoE, a
novel MoE-based E2E-AD framework, with a Scene-Specialized Vision MoE and a Skill-Specialized
Action MoE. First, we introduce Drive-π₀, a Vision-Language-Action (VLA) baseline adapted from
Embodied AI for autonomous driving, which serves as the foundation model for DriveMoE. Building on this,
we strengthen perception through a carefully designed Vision MoE, where a router adaptively selects
context-relevant camera views. This mechanism is inspired by human driving cognition, in which attention is
directed to key visual cues rather than to all sensory inputs simultaneously. Beyond perception, we introduce
an Action MoE that augments the framework by training a router to activate specialized expert modules
tailored to distinct driving behaviors. Within the Action MoE, we implement two distinct styles, Token-level
Router and Trajectory-level Router, and extensively explore their applicability in autonomous driving. In
Bench2Drive closed-loop evaluations, DriveMoE demonstrates robust performance across diverse driving
scenarios, alleviates the mode-averaging effect that limits existing models, and achieves state-of-the-art
results with significant improvements over Drive-π₀.
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Comparison of Different Vision and Action Modeling Strategies in VLA-based End-to-End Driving.
• Vanilla encoding uses all camera views, causing redundant tokens and high computation.
• Query-based extraction selects fewer tokens but loses spatial structure and needs extra pretraining.
• Scene-Specialized Vision MoE selects only key camera views, reducing redundancy.
• Standard action models use one policy head for all scenarios, limiting rare-behavior performance.
• Skill-Specialized Action MoE activates behavior-specific experts for more adaptive planning.

We propose DriveMoE, a novel end-to-end autonomous driving framework built upon Drive-π₀, which integrates Mixture-of-
Experts(MoE) into both vision and action components. DriveMoE effectively addresses challenges inherent in existing VLA 
models by dynamically selecting relevant camera views through a Scene-Specialized Vision MoE, and by employing a Skill-
Specialized Action MoE that activates expert modules tailored to specific driving behaviors. Extensive evaluations on the 
Bench2Drive benchmark show that DriveMoE achieves state-of-the-art performance, significantly enhancing computational 
efficiency and robustness to rare, safety-critical driving scenarios.

Framework of DriveMoE. Our proposed framework comprises two main Mixture-of-Experts (MoE) modules tailored for end-to-end autonomous driving. The Scene-
Specialized Vision MoE dynamically selects relevant camera views based on real-time driving contexts, efficiently reducing visual redundancy. Subsequently, selected views
are fused into a unified representation by projector layers. The Skill-Specialized Action MoE, integrated within a flow-matching planner, activates expert controllers specifically
optimized for distinct driving behaviors such as merging, overtaking, emergency braking, yielding, and responding to traffic signs. This dual MoE structure enhances
computational efficiency, adaptability, and robustness to rare, safety-critical driving scenarios.

Vision MoE Action MoE

Token-Level Skill-Specialized Action Mixture-of-Experts.

Trajectory-Level Skill-Specialized Action Mixture-of-Experts.

This shows DriveMoE on the Bench2Drive under challenging corner-case scenarios. The Vision
MoE adaptively selects camera views according to the driving context and defaults to the rear
view when no critical view is identified, enabling more robust perception and decision-making.
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