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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this paper, the problem of the navigation error effect for the optimal and constraint Trajectory
Received 12 January 2013 de of the UAVs that are required to fly at low altitude over terrains has been discussed. Due to the
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Available Online 04 October 2014 increasing deviation problem of inertial navigation systems in terms of time, having a safe flight

and collision avoidance with terrain at low altitude is the main point in the trajectory design of

this type of the vehicles. On the other hand, some of these vehicles use Terrain Contour Matching

Keywords: S . X N . . .
Trg’;ctow Design (TERCOM) as a navigation aiding system. This system is more efficient in rough terrains, and
Unmanned Aerial Vehicle providing the requirements of this system beside other constraints is a complex task. In this paper
Navigation Error is tried to meet these constraints in the trajectory design process. For this purpose, an algorithm
_’F‘Eg‘é‘g& Flow based on the layered network flow on the digital terrain maps used in a manner that has a high
potential in adoption of various constraints and optimal trajectory is generated. Then, using
equations of motion on a terrain digital data in 3D space with the dynamical constraints and
different optimality criteria, a complete model of navigation error and also parameters affecting
TERCOM has been developed to generate feasible path reducing terrain collision probability to
zero. The resulting algorithm applying initial conditions and in the least time possible, produces
the trajectory. Numerical results show validity of this issue.
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8- TERCOM (Terrain Contour Matching)
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1- Autonomous

2- grid

3- Heuristic

4- Candidate Route Generator

5- Common Low Observable Auto- Router

6- Automated Routing and Maintenance System
7- Joint Air-to-Surface Standoff Missile
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3- Rate Of Climb

4- Bank-To-Turn

5- Pareto Condition

6- Inertial Navigation System (INS)
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1- Point Mass Equations
2- Bank Angle (Velocity Roll)
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1- Digital Elevation Map
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2- Minimum Cost Flow Problem
3- Feasible

4- Infeasible

5- Cost Label
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Algorithm: Navigation Error determination

for (ij)eV
Produce total drift(j) based on equ. (31)

NAV _Error _Corridor = {i —drift . i +drift }

if(z(i.))+h < Kyin EMVrTEri(r_Comdor{Z(kdﬂﬁ )
P(i,j) <«
end if
end for
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2- Label Update
3- Backtracking Procedure
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1- Node Selection
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