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Abstract:Terrain aided navigation (TAN) is the concept of using terrain height variations below the aircraft to obtain an
estimation of the position that is used to limit the error in the INS. A new TAN approach using fading memory is proposed. The
basic idea of this approach is using a new type correlation functional value to estimate the navigation position. The correlation
function is defined by all the historical measurements with fading memory weight. A set of simulations shows that the method
improve the precision and speed of TAN compared wih TERCOM.

Key words:TAN; TV ; fading memory

INS( Inertial Navigation System) ,
, INS INS
INS
, INS ,
1
TAN(Terrain A ided Navigation) ,
, TAN 1 ,
, INS , TAN
TAN TERCOM( Terrain Contour Mat ching)
SITAN ( Sandia Inertial Terrain Aided Navigation) TERCOM
: U1 SITAN
(EFK). (23]

* :2003- 01- 08

(1913—), .



90

2003 4

1 TAN

2 TERCOM

Fig.1 The illustration of TAN Fig.2 The principle of TERCOM
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Fig.3  The histogram of errors over flat terrain Fig.4 The histogram of errors over rough terrain
1 TERCOM TAN
Tab.1 Simulation result of TERCOM and FMTAN
CEP(m) CEP(m)
TERCOM 47.38% 87.39 86.52% 35. 44
TAN 83.47% 34.15 94.03% 35.26

Baker W, Clem R. Terrain Contour Matching [TERCOM] Primer Technical Report ASP— TR- 77— 61[ R]. Aeronautical Systems Dwision,
Wright Patterson AFB, Aug. 1977.

[2] Andreas R D, Hostetler L. D, Bechmam R C. Continuous Kalman Updating of an Inertial Navigation System Using Terrain M easurement[ C] .
In Proceedings of National A erospace and Electronics Conference, 1978: 1263- 1270.

[3] : L. .1998, 19: 84— 89,

[4] BegmanN. Bayesian Approach to Terairaided Navigaton| C]. In Poec. of SYSID 97, 11" IFAC Symposium on System Identification,
IFAC, 1997, 1531 - 1536.

[5] R [J]. ,2001, 9(4: 8- 10,27.

[6] Gray RA. Irflight Detection of Errors for Enhanced A ircraft Flight Safety and Vertical A ccuracy Improvement Using D igital Terrain Elevation

Data with an Inertial Navigation System, Global Positioning System and Radar Altimeteq D]. Ph. D. Dissertation, Ohio University, Athens,
Ohio, June 1999.



