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Telemetry and State-Space Models

Acoustic Telemetry

Satellite Telemetry

Damian Lidgard

www.vemco.com

Dave Yurkowski
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State-Space Models

Can now estimate:

True locations
Drift
Behaviours
Environmental
effects
Population
effects

Jonsen et al. (2007)
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TMB and SSMs

< 10 sec < 3 min

Auger-Méthé et al. 2015 Albertsen et al. 2015
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Discrete-Time Correlated Random Walk
with Switching (DCRWS)

Model Formulation

dt = xt − xt−1 dt ∼ γTdt−1 + N2(0,Σ)

T(θ) =

(
cos(θ) −sin(θ)
sin(θ) cos(θ)

)
Σ =

(
σ2
lon ρσlonσlat

ρσlonσlat σ2
lat

)
yt,i = (1− ji )xt−1 + jixt + εt
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The Hidden Markov Movement Model
(The HMMM)

Hidden
Markov
Model

Viterbi
Algorithm
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Simulation Study

N = 100 tracks

Par
Difference:
Mean ± SD

θ1 .021 ± .03
θ2 .084 ± .10
γ1 .019 ± .02
γ2 .028 ± .04
σlon .0004 ± .00005
σlat .0004 ± .00005
ρ .022 ± .03
α1,1 .013 ± .02
α2,1 .015 ± .02

State Error Rate:
.14 ± .02
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Application - Perch

Parameter Estimates

Par Value
θ1 0.20
θ2 3.11
γ1 0.18
γ2 0.78
σlon 0.0002
σlat 0.00008
ρ 0.26
α1,1 0.72
α1,2 0.28
α2,1 0.84
α2,2 0.16
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Application - Seals

Parameter
Estimates

Par Value
θ1 -0.004
θ2 0.029
γ1 0.92
γ2 0.26
σlon 0.009
σlat 0.013
ρ -0.07
α1,1 0.74
α1,2 0.26
α2,1 0.26
α2,2 0.88
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Thankyouanyquestions?


