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Highly non-linear
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Standard Cartesian Raw Fusion
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' INS/SLAM - Observation

rlj‘c())r&-el;lnear observation 2(t) = h(x(t)) +v(t)

Observation Model T

+ In Cartesian coordinate Leartesion = [X y Z] =P
=CJC'[p! —py —Cops,]

[r v g =g,p)

+ In Spherical coordinate X2 +y? +7

tan™'(y/x)

tan~'(z//x* +y?)
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' INS/SLAM - Observation

Jacobian In Cartesian ~ Haresa™ 0
coordinates {-C;TQL‘T O g?// m (&'

Jacobian In Spherical " =0 9
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INS/SLAM - EKF

EKF formulation Xisr = F(Xps Upyy) + W,
z, =h(x,) +v,

. X =F (X, Uy .,
Prediction en =1 Uea)
Pk = Dxkaqu xf‘k'ID of Uy "[.fkT Qx
Vv, =z, —h(x,)
Update S =0,hP.0 A R,
Wk = Pk+:uk thTS;]-
Xiagenr = X T WV,
Pk = Peaa _WkSKWkT
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INS/SLAM - EKF

Data association

Vlsglv k < dmin
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' INS/SLAM

Observation in Spherical vs.
Cartesian coordinate

Non-linear observation model Linear observation model

Un-correlated observation Correlated observation (x,y,z)
(range,bearing,elevation)

Suitable for single-platform tracking Suitable for multi-platform tracking
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Difference between INS/GPS
' and INS/SLAM
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Sharing of Map Information

Mixture of State and Information
forms
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Correlate
Correlate v

Correlate 3,

Cooperation
&
Coordination

Systems of Systems

Reasoning about the
Knowledge of a System and its Capability
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: Autonomous SLAM

Need to assure integrity of navigation
system is exceptional in order to
close the loop

Decision Time

o Exploration or Exploitation
o Future Horizon

¢ Hybrid Control
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= § Cooperative Platform
gate Trajectory Generation
Mutual information
gain
+ Expected
information gain i
communicated
o Local knowledge

of global
information

Trajectory control

localised based on
maximising global
utility
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