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ABSTRACT

Multisensor data fusion is a common key technique and has
great potentials in both military and civilian applications. This book
studies the key techniques in detection, tracking and sensor manage-
ment, and presents several kinds of practical methods and algorithms
in multisensor data fusion. The main results can be summarized as
follows: (1) In the sense of minimum Bayesian risk criterion, four
kinds of optimal distributed detection fusion schemes are designed
for fuzzy priori probabilities and fuzzy risk functions with trapezoidal
membership degree functions. (2) The distributed detection fusion
with unknown statistics is proposed for crisp risks and fuzzy risks,
respectively. (3) The local decision space partitioning is solved in
the sense of maximum Bhattacharyya distance criterion. (4) Based
on the priori threshold optimization criterion, the joint optimization
of both detection and tracking in clutter is obtained for 2D and 3D
sensors, respectively, and the detection thresholds which optimize
the tracking performance in Rayleigh fluctuating background are de-
rived for 2D and 3D sensors, respectively. (5) The active-and-pas-
sive sensor data association in the co-located multisensor system is
studied in various coordinates, and the analytic expressions for per-
formance evaluation are also obtained. (6) Based on the statistical
theory and the theory of fuzzy synthetic function, the autonomous
multi-threshold active-and-passive-sensor-association methods with
unequal numbers of measurements are proposed, and the analytic
and the approximate solutions to the decision thresholds are derived.

(7) The static cueing problem in autonomous heterogeneous sensor



| ABSTRACT

systems is discussed and the dynamic cueing schemes are also pre-
sented. (8) The idea of using fuzzy ordering criterion to defuzzify
the fuzzy numbers into crisp numbers is proposed, and two new de-
fuzzifying mecthods, namely “TDC defuzzifying method” and “ URI
defuzzifying method” ,are derived based on TDC and URI fuzzy or-

dering criteria, respectively.
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