Using the Innovations of Extended Kalman Filter in Traffic
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Abstract: In majority of cities, the current structure of the urban road network is not sufficient
for that heavy traffic. The weak places are the crossroads because they decrease the capacity of
road. For the increase of capacity of crossroads, an algorithm was made the algorithm and was
described as state-space model for traffic control [1, 2].

The traffic model is non-linear. It contains the non-linear relation between occupancy and
gueue length and maybe the other relation can be non-linear. We can not use the Kalman filter in
case too, when we do not know the input values as intensity, occupancy etc.

Hence, the standard Kalman filter is not suitable and we have to use innovations of extended
Kalman filter (EKF) [3]. The EKF is not suitable for this model because it transform stable
nonlinear relation into unstable linear relations.

This problem some of the EKF’s innovations solve. It seems that the suitable filters are the
DD1, DD2 and unscented Kalman filter. The DD1 and DD?2 filter are based on Taylor approxi-
mation. The main difference between DD1 (DD2) filter and EKF is in replacement the Jacobians
by divided differences [4].

The Unscented Kalman Filter (UKF) solves problem with transform nonlinear to linear relation
using deterministic sampling approach [5].
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