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Inertial navigation system error increases due to sensor errors with the increase in
time. Usually, to prevent the growth of navigation system error, inertial navigation
systems are integrated with sensors or auxiliary systems. The importantly aided systemis
GNSS. Because of GNSS outage or its invalidity, the other auxiliary sensors are used to
increase the accuracy of the inertial navigation system. In this article, the types of
methods which are used by imaging camera for navigation or for the accuracy
improvement of an inertial navigation system for UAVs are discussed. After reviewing the
literature in the field of vision navigation in UAVS, the proper classification for vision
navigation methods and the development of these methods are presented. In UAVS, the
vision navigation techniques are based more on Map metric, optical flow, feature
tracking, odometers and simultaneous localization and mapping.
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Partial Invariant Feature
Descriptor (PIFD)

Fixed-Keypoint SIFT (FSIFT)

Inertial Measurement Unit (IMU)
Particle Filter (PF)
Extended Kalman Filter (EKF)

Digital Scene Matching Area
Correlator (DSMAC)

Sum of Absolute Differences
(SAD)

Zero mean Normalized Cross
Correlation (ZNCC)

Kalman Filter (KF)
Sigma Point Kalman Filter (SPKF)
Bierman-Thornton EKF (BTEKF)
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Global Navigation Satellite

Inertial Navigation System (INS)
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12. Metric map

13. Topological map

14. Obstacles local map

15. Optical Flow-Based Navigation Systems

16. Appearance-based strategies

17. Extraction of image qualitative characteristics
18. Navigation Techniques Based on Feature Tracking
19. Visual Odometry

20. Indoor

21. Outdoor

22. Structured Environments

23. Unstructured Environments

24. Single standard camera

25. Stereo camera

26. Three directional camera

27. Omnidirectional camera

28. Map-based navigation
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4. Initial errors

5. Measurement errors

6. Drift

7. Integrity

8. Vision-aided Inertial Navigation
9. Loose-Coupling

10. Tight-Coupling

11. Deep-Coupling
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