Introduction to System
ldentification




Systems | Have Studied

® Human
® Standing balance / posture control
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What if you wanted a
model of a human flying




Modeling Approach




Model Complexity Varies

Most autopilots ... trivialize
human controller

Autopilot behaving human ...
trivializes variability in pilot



Need #l:
Simple Behavior




“Need”’ #2:
Input

Balance: Move platform &
visual surround
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Need #4:
Parameterized Model

Flight:

auditory

Balance:




Need #5:
Statistics of Noise

Noise is
any input
you do not
know.
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Needs

|. Simple Behavior to Be Studied

2. Known Inputs to System During Behavior

3. Data Collected During Behavior
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System ID Terminology

® |[nfer Position of Knobs: Parameter Estimation
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Parameter Estimaion

K+
Maximal

Conductance
mS/cm”?2

Sodium Maximal Conductance, mS/cm”2

Obijective Function Quantifying How Well Model Fits
Data (As Two Knobs Vary)



Optimization: Find Max
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Hidden Variables
Confound Likelihood

Computation

PR
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Diagnosis of Balance
Deficits




What Can Go Wrong
With Balance?

anterior canal ) -
! frontal eye field

W L, Gastrocnemius
]

/ | Muscle
Utricle ! "y frontal lobe

Saccule

Cochlea

Sensory Central

Patient populations are heterogeneous!



Want Clinical Data

REPORT CARD

Useful for designing interventions
and monitoring progress



Enter Weakly Electric Fish




Tracking: Like Balance,
Sensorimotor Stabilization
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Prey Capture:




Jamming Avoidance
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