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Unsafe Plan
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ODE-Steering: Control Barrier Function
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ODE-Steering: Control Barrier Function

How to learn the safe boundary 4 ?
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ODE-Steering: Control Barrier Function

How to learn the safe boundary 4 ?
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ODE-Steering: Control Barrier Function

How to learn the safe boundary 4 ?

h:A—-R
( Control Barrier Function 1 : A — @

ODE Trajectory Safe Region h(a) > 0

a

Intervention / Velocity

a=via)

Qnsafe Region /i(a) < 0 J

Part Il Controlling Behavior Zhao, ..., Li*, Shao*. ODE-Steer (ICLR 2026)



ODE-Steering: Control Barrier Function

Stay in the safe boundary &
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ODE-Steering: Control Barrier Function

Stay in the safe boundary &
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Value On Boundary:
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Derivative:
Vh(a)v(a)

derivative




ODE-Steering: Control Barrier Function
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Value On Boundary:
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ODE-Steering: Control Barrier Function
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ODE-Steering: Control Barrier Function
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ODE-Steering: Control Barrier Function

Vh(a)v(a) + yh(a) >0, y>0
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What is to be learned?

min v(a)

minimal intervention
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Can it be learned via BloackBox Neural Network?
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Neural Network parameterize Control Barrier Function

min v(a)
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Neural Network parameterize Control Barrier Function
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Brute-force training Neural Network cannot work

Not separable x
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Brute-force training Neural Network cannot work

What are Control Barrier Function parameterize?

Difference-in-Means [1] Linear Probe [2] Neural Network
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Solution: Blackbox Parameterization — Principled Solution
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What is to be learned?

Steering Vector v(a) = Vh(a) Barrier Function h(a)
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The umbrella: All Steering is Barrier Function Design

Difference-in-Means [1]

6
3 T Q /
/7 \ 4
o’
Q X i
() //'r,‘}_‘\:_:"\ P 4 -
y f e W Y
I
\ (RN
AN <’\‘\(\\\\‘\\\ \
NG NN
N 20N
\\:\\‘\3‘:‘_, ’ !
- ~—
-6 -3 0 3 6

Zhao, ..., Li*, Shao*. ODE-Steer (ICLR 2026)



The umbrella: All Steering is Barrier Function Design

Steering Vector v(a) = Vh(a) Barrier Function h(a)
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The umbrella: All Steering is Barrier Function Design

Barrier Function h(a)
Difference-in-Means [1]
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The umbrella: All Steering is Barrier Function Design

Steering Vector v(a) = Vh(a) Barrier Function h(a)
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The umbrella: All Steering is Barrier Function Design

Difference-in-Means [1] Linear Probe [2]
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The umbrella: All Steering is Barrier Function Design

Steering Vector v(a) = Vh(a) Barrier Function
a
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The umbrella: All Steering is Barrier Function Design

Difference-in-Means [1] Linear Probe [2] Qurs (Control Barrier Function)
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Steering Vector v(a) = V h(a)
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Solution: Blackbox Parameterization — Principled Solution

Defining Barrier Function
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Solution: Blackbox Parameterization — Principled Solution
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ODE-Steering: Control Barrier Function
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Results towards Safe VLA

before steering after steering
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