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Resear ch Paper

|nertial Navigation Position Error
Estimation, using Vision System
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Technology, Tehran, Iran
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The main task of the study is to estimate the position error in an inertial navigation
system by integrating it with the visual system. The case study is a spacecraft that must
accurately measure its position relative to a predetermined landing point. The spacecraft
is assumed to be augmented GNSS navigation. Therefore, when satellite signals are
dropped out or when landing on a moving marine platform, the data of the vision navigation
system replaces the information of the satellite navigation system and improves the
accuracy of the spacecraft navigation system. An Extended Kalman filter has been used to
integrate inertial and vision navigation system information. In addition, the output data of
the vision system, in order to be used in the Kalman filter measurement equations, is first
processed by the recursive least square filter. The relevant relations are given and based
on the results of software simulation, the efficiency of the proposed method is shown
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3 Hazard Avoidance (HA)

4 Inertial Navigation System (INS)

S initialization

6 Integrated Navigation System

7 vision-based

8 Light Detection and Ranging (LIDAR)
9 Radio Detection and Ranging (RADAR)
10 ultrasonic

11 Inertial Measurement Unit (IMU)

12 uncertainty

13 vehicle application

14 homing seeker

15 localization
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34 Scale-Invariant Feature Transform (SIFT)
35 dual-quaternion

36 optical flow

37 Unscented Kalman Filter (UKF)

38 asteroids

39 comets

40 Landmark Table (LMT)

41 Paired Feature Ttable (PFT)

42 bearing angle

43 Entry, Descent and Landing (EDL)
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16 vision-based navigation

17 vision-aided navigation

18 powered descent

19 landmarks

20 Kalman Filter (KF)

21 vision perception

22 following

23 tracking

24 motion control

25 estimation and prediction
26 servoing and manipulation
27 structure reconstruction
28 Extended Kalman Filter (EKF)
29 correlation based

30 cost function

31 projective

32 Levenberg-Marquardt

33 laser altimetry
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53 keypoint

54 local homogeneity analysis

55 rate gyros

56 pan-tilt camera

57 multirate

58 MicroElectroMechanicalSystems (MEMS)
59 unmapped objects

60 The Autonomous Landing and Hazard Avoidance Technology
(ALHAT)

61 contour

62 single-axis gimbal

63 cross-track direction
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44 a priori mapped landmarks

45 tight coupling

46 Vision-Aided Inertial Navigation System (VAINS)
47 Opportunistic Features (OF)

48 Digital Elevation Maps (DEM)

49 tightly

50 sparse measurement information

51 Landmark Constellation (Landstel) Matching

52 de-orbiting phase
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71 feature tracking
72 Harris corner detector
73 ground-facing monocular camera
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64 monocular camera

65 laser pointer

66 three-view geometry

67 epipolar constraints

68 Implicit Extended Kalman Filter (IEKF)

69 Multi-State-Constraint Kalman Filter (MSCKF)
70 optical flow
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