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Track-before-detect for maneuvering small targets
based on Labeled Multi-Bernoulli filter

LI Miao, LONG Yun-li, LI Jun, AN Wei, ZHOU Yi-Yu
(College of Electronic Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; Labeled Multi-Bernoulli (LMB) filter was proposed based on classic Multi-Bernoulli filter by
taking label space into account. It is a true trajectory filter in comparison with other methods. The mo-
tion model and measurement model of infrared small targets were studied. The LMB Track-Before-De-
tect algorithm was applied to detect and track infrared small targets. In order to detect and track multi-
ple maneuvering targets with time-varying motion models, an IMM-LMB Track-Before-Detect algo-
rithm was proposed by integrating the interacting multiple models (IMM) with LMB Track-Before-De-
tect filter. The sequential Monte Carlo (SMC) implementation for IMM-LMB track-before-detect was
also given. Simulation results demonstrate that the proposed algorithm can detect and track multi-targets
trajectories from raw image. In addition, it can update the model probability in an online way, which
detects and tracks maneuvering targets adaptively.

Key words: labeled multi-Bernoulli filter, infrared search and track, maneuvering targets, track-before-
detect, interacting multiple models
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and fulfill the task of introducing the signal. The
heights of the two relayed electrodes at the bottom of
the trench are 16. 1 pm and 16.7 pm, respectively.
And their heights and morphologies barely change after
200W ultrasonic treatment for Smins. The relayed elec-
trode at the bottom of the trench can be regarded as a
unity since there is neither noticeable interface nor
transverse movement of the two relayed electrodes ac-
cording to the cross-sectional SEM picture of the flip-
chip bonded devices. This means the new electrode
structure can be totally applied to the HgCdTe-based
mesa-arrayed infrared detectors.
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