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An Algorithm of Sequential Fusion of Multi-Sensor Data and Its Theory

Satoru EMURA® and Susumu Tacur*

Most algorithms currently proposed for Sensor Fusion assume that the data from multiple variant
sensors are coherent (synchronus and without time delay of measurement). In this paper, we propose a
new Sensor Fusion algorithm which fuses incoherent multi-sensor data according to the fixed sequence
of time-variant combinations of sensors. This algorithm is proved by the existence of equivalent Kalman
filter, which corresponds to this sequence. Observability and controllability of equivalent Kalman filter
assure the steady state solution of unique estimation error covarince matrix. We also propose a new
method of evaluating Sensor Fusion system by mutual information rate.
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angular velocity (50 Hz). A and AV mean “Angle”
and “Angura Velocity”
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Fig.3 Time chart of measurement of angle (50 Hz) and
angular velocity (50 Hz). A and AV mean “Angle”
and “Angura Velocity”
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Fig.4 Time chart measurement of angle (50 Hz) and
angular velocity (100 Hz). A and AV mean
“Angle” and “Angura Velocity”
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Table 1 Performance Table K1 denotes the example 1,
K2 denotes the example 2, and S denotes the
example 3 in the paper

. I[bit/s] Error[rad]
K1 5.9493 0. OSQ
K2 12.7651 0.044
S 16.8927 0.035
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