Homework 5. CE506 Fall, 2005
Position Estimation with GPS Pseudoranges
Assigned Thursday 20 October, Due Thursday 27 October

Get the data file GPS.dat which has been extracted from a RINEX (receiver independent
exchange) format file for a nearby CORS (continuously operating reference station)
station, WLCI north of Wolcott, Indiana. See regional map. The data was acquired on
19 December, 2004 beginning at 1:00am GMT (that’s 18 December 8:00pm Indiana
time). We want to estimate the receiver location (XYZ) from the observed pseudoranges.
Note that all coordinates are in an earth fixed coordinate system.
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See also the file sample_codel.m which gives some hints and template code, and
suggests a structure or framework for your program. Make sure you remove all of the
header information and annotation before you try to read the data with “textread”. It will
complain if there is anything other than numbers in columns.

1. Use ONLY the P1 pseudorange (ignore the second one, P2), refined by the dt
value in column 8. Use ONLY data for epoch 0 (6 observations). Assume equal
precision for observations. Use given values in the header data for initial
approximations of the 3 unknown receiver coordinates, use zero as initial
approximation of the receiver clock bias unknown.

2. Use ONLY the P1 pseudorange as in problem 1, but now include all observations
for all 6 epochs. You should have 3 coordinate unkowns and 6 receiver clock bias
unknowns, total = 9.



%
% Approximate receiver position
% Epoch for the first observation:
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satellite id

Xs,Ys,Zs: satellite orbits

(km)

248645.5722

2004 12 19 1

correction for satellite clock error
** pgeudorange (corrected) = pseudorange (original) + C*dt
** g receiver clock offset needs to be estimated for each epoch
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This file is prepared by Geomatics
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(*le-6
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(each epoch is 15 min apart in this file)
pseudoranges (m)

sec)

Observation and orbit data extracted from wlci3540.040 and igrl3020.sp3
-4828261.0758

4146460.5047

C: speed of light
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sample codel.m
% note: this sample code can be used as a template, to be expanded to work
% with the real gps pseudorange equations
% it does NOT do anything useful if you run it as is !
% you may experiment with the symbolic matlab tools as shown here
% or you may do the old fashioned way with analytically derived expressions
% but let the program construct elements the J-matrix and the f-vector
% and fill them in automatically
% note least wquares code 1is for a 2D range problem with no clock unknowns
% you have to make MANY changes for homework 5.

clc; % clear screen

clear all; Removes all variables, functions, and MEX-files from memory, leaving the workspace empty.
close all; deletes all figures whose handles are not hidden

format long; % Scaled fixed-point format with 15 digits

format compact % don't waste so much paper
datestr (now)

o o°

% Intitial Estimation for x, y, z (location of receiver) and
% dtt is receiver clock offset (error)

x = 200000; % meters

y = -4000000; % meters
z = 4000000; % meters
dtt = zeros(6,1); % receiver time offset

c = 299792458; % speed of light; unit: meters per second

how to use sym function and diff or jacobian function here?
the following equations are just for demo, not the correct ones for our homework

Fi = sym('sgrt((sx-x)"2+(sy-y)”2)"');

dFdx = diff (Fi, 'x');

dFdy = diff (Fi,'y"');

L = prl(l:6); % use prl for range observations

W = diag(ones(1,6)); % weight matrix

max_delta = 1; % Initial Value for maximum absolute value of delta x, delta y, and delta z
iter = 0; % Iteration Count

while max delta>le-9

fprintf ('\n------------ oo \n') ;
iter = iter + 1;

F zeros (6,1)
J = zeros(6,2)

for i = 1:6

sy = sat_y(i);

F(i) = eval(Fi);

J(i,:) = eval(dFdU); % or JJ(i,:) = [eval(dFdx) eval(dFdy)];
end
f = L-F;

delta = inv (J'*W*J)*J' *W*£f

x = x + delta(1l)
y =y + delta(2)

max delta = max(abs(delta));
break;

end

v = J*delta-f

L_hat = L+v
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sample codel.m
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