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Estimation Method for Relative Distance in Bearings-only Target Tracking

CHEN Zhixi, WANG Jian"~
(School of Energy and Power Engineering, Nanjing University of Science and Technology , Nanjing 210014, China )

Abstract ; Bearing-only target tracking estimates distance and velocity of target by using only line-of-sight
elevation and azimuth angles relative to observation station. To solve the problem of insufficient
observability of relative distance,the corresponding improvement methods were proposed for three cases.
(DFor stationary targets with known initial-relative-distance , real-time distance can be calculated by using
the velocity of observation station. @When targets move at constant velocity or initial-distance errors are
significant , observability can be enhanced through specific maneuvers by the observation station. GIf the
relative altitude between the station and target is known, sufficient observability allows accurate distance
estimation even for maneuvering targets. Simulations on stationary target, constant-velocity target and
maneuvering targets reveal that the first method’s error depends on initial value accuracy ,while the second
method’s error is influenced by maneuver strategy and acceleration , causing a mean relative distance error
of 5.26 m under designed conditions. For the third method, incorporating target maneuvers and
measurement noise , Monte-Carlo simulations show root mean square errors( RMSE ) of 0.81 m for relative
distance and 0.95 m/s for distance rate ,demonstrating robustness under complex cases.

Key words: bearings-only target tracking; observability ; maneuvering target; Kalman filtering; Monte-

Carlo simulation
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Fig. 2 Estimation error of relative distance

when the target is stationary
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when the target is stationary
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Fig. 4 Estimation error of relative distance when

the target is moving at a constant speed
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