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Self-Monitored Detection Probability Estimation for the Labeled Multi-Bernoulli Filter

Introduction

Self-Assessment of Modules
▪ Enables adaptability
▪ May be mandatory for automated

cars [1]
▪ Real-time evaluation of the perfor-

mance based on online data

Environmental Model
▪ Based on multi-sensor multi-object

tracking with a labeled-multi-Bernoulli
(LMB) filter [2]

▪ Random Finite Set based filter that
considers multiple data association
hypotheses

▪ Two major update methods
– Update by converting LMB density to

Generalized LMB density
– Direct update of the LMB by approx.

variational methods

Goals of this work
▪ Check filter parameters and assump-

tions to guarantee good filter perfor-
mance

▪ Focus on detection probability param-
eter

Detection Probability Estimation Method

Distribution of the Number of Detected Objects
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The information from the update step is
used to calculate the number of detected
objects. A → i denotes that track A is as-
sociated with measurement i, where i = 0
expresses a misdetection. ok,t is the prob-
ability that k out of t objects are detected.

Update of the Estimation
▪ Let pD ∼ β(p, q) be the current estimation, where β(p, q) denotes the Beta distribu-

tion with parameters p and q.
▪ Then, given k detections and l misdections, pD∣(k, l) ∼ β(p + k, q + l).
▪ So, given Z, the set of measurements, pD∣Z ∼ ∑k,t ok,tβ(p + k, q + t − k)
▪ Additionally, perform merging of mixture components and introduce noise in the pre-

diction

Experimental Setup
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Simulation Paramters
▪ Filter assumes a constant detection

probability of 0.8
▪ Object birth at the black circles
▪ Constant velocity state model and

measurement model (xy-position) with
matching noise values

Results
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Our proposed method . . .
▪ correctly estimates the detection

probability even if the filter uses
wrong parameters internally

▪ detects parameter mismatch and en-
able adaptive filtering

▪ guarantees good performance by vali-
dating matching parameters
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