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Figure 2.5: The Earth frame and the navigation frame
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The DCM from the n-frame to the e-frame is expressed in terms of the geodetic

latitude and longitude as

—sinwcos A —sin A — cosgcos A
e . . -
Cy=|—sin @sin A cosA  —cos@sinA| - (2.26)

COS (P 0 —singp

The quaternion corresponding to Cj, is written as

cos(—m /4 — p/2) cos(A/2)
—sin(—x/4 — ¢/2) sin(A/2)
sin(—7/4 — ¢/2) cos(A/2)

cos(—m/4 — ¢/2)sin(A/2)
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static Vector3d ecef2blh(const Vector3d &ecef) {
double p = sqrt(ecef[@] * ecef[8] + ecef[1l] * ecef[1l]);
double rn;

double lat, lon;
double h = @, h2;

/1 HIEIRAS

lat = atan(ecef[2] / (p * 1.8 - WGS84_E1));
lon = 2.0 * atan2(ecef[l], ecef[@] + p);
do {
2 =h;
rn = RN(lat);
h =p / cos(lat) - rn;
lat = atan(ecef[2] / (p * (1.0 - WGS84_E1 * rn / (rn + h))));

} while (fabs(h - h2) > 1.0e-4);

return {lat, lon, h};
b
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Geodetic coordinates can be computed from the e-frame coordinates using the

geometry shown in Figures 2.4 and 2.5. The longitude can be computed simply by
X = tan; ' (y, z), (2.21)

ZEITTEREEEx=080ER, BASEIE [Vermeille H. Direct transformation
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2002, 76(8): 451-454.)
4. kf-ginsH#ME T iEE eI, ESEH
B, (KiKimuiEEEiRimuBRIZ4ME?

&k [Zhang Q, Niu X, Zhang H, et al. Algorithm improvement of the low-
end GNSS/INS systems for land vehicles navigation[J]. Mathematical Problems
in Engineering, 2013, 2013.]
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templ, temp2, midvel, midpos;
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ridianPrimeVerticalRadius(midpos[@]);
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::attUpdat pvapre, &pvacur, const IMU &imupre,

1: :Quaterniond gne_pre, gne_cur, gne_mid, gqnn, gbb,gne_test;
en: :Vector3d templ, midpos, midvel;

midvel (pvapre.vel + pvacur.vel) / 2;

gne_pre = Earth::qne(pvapre.pos);
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