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Abstract: Multi-target tracking is a significant issue in various areas of monitoring, supervision, and modern
communication services, recognized as a rational generalization of the single-objective filtering problem. Therefore,
it is important to apply filters to measure the direction or relative distance of the target from the viewer. These
sensors are inactive in tracking with only the azimuth angle. One of the benefits of such sensors is not showing the
sensor’s position. In addition, the dependence of estimation accuracy on the moving path of the observer is one of
the fundamental issues in tracking when only the direction of the target is measured by the sensor. Viewer maneuver
is required to estimate the target position only from the directional information, and the precision of this estimation
is a function of the viewer's path. As a result, some of these paths lead to a better estimation of the target position,
compared to the other paths. Therefore, tracking is more accurate when there is a suitable path with the least
estimation errors. Given the mentioned issues, the estimation of the target position is crucially important. As such,
this study aimed to determine the optimal viewer path in the tracking of two moving targets in order to improve the
tracking performance. Target tracking was performed by a viewer and only by measuring the target direction toward
the viewer. Initially, the viewer path was introduced as a mathematical profile, and its coefficients were determined
using an optimization algorithm that had the lowest error rate in target tracking using the Kalman filter, which is
recognized as an optimal estimator and the most widely used and popular viewer in all applications. Afterwards,
another path was introduced, which was developed based on the estimates obtained by two Kalman filters, followed
by the unscented Kalman filter. At the final stage, the most efficient method to continue the desired viewer path was
proposed based on the comparison of the two methods, and the results of the optimization path were obtained using
a multi-objective genetic algorithm.

Index Terms: Target Tracking Using Side Angle Measurements,observer Optimal trajectories, Extended Kalman
Filter,Unscented Kalman Filter, genetic algorithm.
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Fig. (1): Pareto front for optimal sinus trajectory
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1. Target Motion Analysis 24. Unscented kalman filtering
2. Bearing Only Target Tracking 25. Particle filter
3. Passive Sensors 26. Extended Kalman Filter
4. Active Sensors 27. Target
5. Signal to Noise Ratio 28. Observer
6. Clutter 29. Nearly Constant Velocity Model
7. Sensor baffling 30. Transpose
8. Acoustic Signal Fading 31. Posteriori Estimate
9. Statistics algorithm 32. Affine
10. Batch Processing 33. Time update
11. Recursive Processing 34. Predict
12. Angle of Arrival 35. Priori Estimation
13. Time Difference of Arrival 36. Kalman Gain
14. Time of Arrival 37. Extended kalman filter
15. Receive signal strength 38. Unscented transform (UT)
16. Bearing Only Target Tracking 39. Probability Density function
17. Pseudo Linear Estimator 40. Sigma points
18. Particle Swarm Optimization 41. General Unscented transform
19. Genetic Algorithm 42. Spherical Unscented transform
20. Cuckoo Search 43. Simplex Unscented transform
21. Modified Extended Kalman Filter 44. Unscented transform
22. The modified polar coordinate 45. Unscented Kalman filter
23. Initialization 46. Time Update
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