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Introduction - Problem & Solution
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The Problem

➔ Safety
➔ State Data
➔ Noisy Measurements

The Solution

➔ Fuse Data
➔ Estimate State Using Model
➔ Ensure Reliability

Image Source: Freepik



Baseline - Input & State Estimation (ISE)
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Core Idea

➔ Joint Estimation

➔ State & Unknown Input

➔ Enhance Prediction

Key Limitation

Sensitive to:

➔ Non-Linearity

➔ Non-Gaussian Noise

➔ Outliers Image Source: Freepik
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Core Idea

➔ Robustness

➔ Deviating Noise Distributions

➔ Ambiguity Sets

➔ Worst-Case Optimization

Key Limitation

➔ Sensitive to Outliers

➔ Ignores Unknown Inputs

Baseline - Distributionally Robust Estimation (DRE)

Image Source: Researchgate.net, 
Gran-Turismo
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Problem Formulation

System Model
unknown input

uncertain process
noise distribution

uncertain measurement
noise distribution

state vector known input

sensor measurements 
containing outliers
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Building Block 1: Unknown Input Estimation

Unknown Inputs

gain matrix

actual measurement

predicted valueunknown input

Image Source: Freepik
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Building Block 2: Distributionally Robust Estimation

Uncertain Noises

ambiguity set

Image Source: Researchgate.net

worst-case scenario

best performance 
estimator
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Building Block 3: Robust Update

Outliers

tuning threshold

measurement residual
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Block Diagram - DRISE Framework
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The DRISE Algorithm Cycle
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Simulation Setup
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CARLA Simulation Environment
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Results: State Estimation Error
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Results: Unknown Input Error



/1715K. Azizi, K. Anurag, W. Wan | University of New Mexico

Results: Trajectory Tracking
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Conclusion



Thank you!

Questions?

😊


