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L ocalisation example. Encoder/Laser, using EKF.

Documentation

The following Matlab code implements an Encoder/Laser localisation, with an
extended Kalman filter. The code is very easy to understand. It is basically an
extended Kalman filter using areal data set taken with the ute in the car park.

To start thefilter, run the script file localiser.

Function Definitions;

| ocal i ser:
Function to run the code

Fi ndT:
Function to find the index of the tine sensor vector, for the tine we
choose.

[ GPSTI ME, LONG, LAT] =ReadGpsDat a(file):

Function to read the gps data, and transformit to a |ocal navigation
frame. This is valid only in a “local” frame, because we're doing a
linearization at a reference point.

[ Ti me, STEERI NG SPEED1] =ReadUt eDat a(fil e):
Simlar to the ReadGsData function: read the encoder data

[ xpred, Ppred]=pred(xest, Pest,dt,u):

Function to nake the prediction stage of the EKF. The inputs are the
estinated state vector, the estimates covariance natrix, and the
encoder paraneters (velocity and steering).

[ beacon] =get pos:
Function to get the position of the artificial beacons, from a gps
data set.

I aservi ew( RR, a, xp, hhh3, hhh4, hhh2, LASERr, LASERO) :
Function to plot the laser scan. It plots all the points with a colur
and the high intensity points with a different col our.

[ LASERr, LASERo, RR, a] =get dat a(| aser):
Function to get the range and bearing to the beacons. Gets the high
intensity point and evaluate the centre of the beacon.

[ xest, Pest, innov, S, index]=update_gps(xpred, Ppred, zgps):

| mpl enent the update stage of the EKF with a gps observation. The
inputs are the predicted state vector, the predicted covariance
matrix, and the gps data (longitude and latitude). The GPS is only
used for initialisation purposes.

[ xest, Pest, innov, S]=update_|aser(xpred, Ppred, zl aser, beacons):
| mpl enent the update stage of the EKF with a |aser observation. The
inputs are the predicted state vector, the predicted covariance



matrix, the laser frame, and the beacons position (renenber that is
| ocal i sation).

[ meanq, q, chi b_up, chi b_I ow, ti mei nn] =i nn_anal yse(inn, S):
Function to anal yse innovation sequences. |s used only to plot the
Nor mal i sed | nnovations and | nnovati on Confi dence Bounds.

Rxx=aut o( x) :

Conput es autocorrelation of input data set. N is the nunber of data
points, x is a colum matrix holding the input data set.

Uses fft method as advertised in Maybeck p193.

Pl ot s:
Function to do the off-line plots when the filter finish.



